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Investment Decision Process

Asset Type

Money Market | Fixed Income

Alternative Investment | Equity

Derivative Instrument Asset

Futures | Swaps Country
Options | REPOs
Options on Futures | Currency Forwards

Decisions

Overlay

Strategy

Active Strategy

Long / Short | Currency Overlay
Hedge Funds | Duration Overlay



Purpose of Performance Attribution ?

Tell a story:
* Explain why a portfolio performed the way it did

* I[dentify & Quantify the impact of the good and bad investment
decisions

* Determine whether value was added through skill as defined by
the mandate

* Supported by detailed evidence that makes the story credible and
meaningful.



Asset Owner vs Investment Managers

Asset Owner (Investment Board)
= Define objectives

= Strategic Asset Allocation (SAA): Seek
o Equity
o Fixed Income Investment
o Private Equity
= Hire Internal / External Managers Managers
o Assign specific investment mandates with specific skills

o Equity: Bottom-Up Stock picker, Top-Down
Sector Allocation, Style: Value, Growth

o Fixed Income: Active Duration, Sector (spread)

o Currency: Passive hedging, Active overlay




How can performance attribution help?

Asset Owners Investment Managers
Investment Management Skills Investment Management Skills
To fulfil specific investment By showing track records of adding
mandates value through their investment

decisions (skills)

4. Validate (o 3. Demonstrate

Investment Management Skills

Investment Management Skills

Mandate is respected and value is
added via skills that manager was
hired for

Demonstrate they add value
through skills they where hired for
(mandate)



Who’s driving what?

The investment decision process must drive the
attribution analysis (and not the other way around).

Performance attribution methodologies must reflect the
investment decisions made by the managers.

Otherwise, the “story” is not meaningful, and the attribution
analysis is irrelevant.



Here is a factual example - A true story

Asset Owner Investment Manager
1. Seek ‘ 2. Sell
Skills: Active Duration Active Duration Skills
To manage overall duration of a By engaging into bond futures
bond portfolio contracts (and options, repos and swaps)
4. Validate — 3. Demonstrate
Investment Skills Active Duration Skills

Mandate is respected and value is
added via skills the manager was
hired for

Add value through Duration
decisions (NOT Sector spread)



Relationship Price versus Yield

Modified Duration

Is a measure of sensitivity to interest rate
variations
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Relationship Price versus Yield

Modified Duration

Is a measure of sensitivity to interest rate
variations
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Price

Knowing the Modified Duration

b
Estimate : Knowing the
Change in ! Change in
Price |

Duration can estimate the change in price
Given a small change in Yield
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Yield Curve — Term Structure

Yield
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US Treasuries Yield Curve

A charting app for interest rates and macroeconomic indicators
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Change in Yield Curve = Contribute to return of bonds

Reference Curve (Treasury Bonds)

Yield Shift Twist Butterfly
(Slope) (Shape-Curvature)

-
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-
-
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Years to Maturity
Credit Curve (Corporate)

Twist Butterfly
(Slope) (Shape-Curvature)

-
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Goal of Performance Attribution
Assess the Investment Decision Process

Butterfly
(Shape-Curvature)

> Predict

» Make

Yield Curve Movements

Shift

Slope (Twist)
Shape (Butterfly)
Spread

Q

Investment Decisions

Overall Duration bet

Yield Curve positioning

Sector Allocation (Gov., Corp.F®
Credit Allocation (AAA,AA)
Bond Selection (Yield, Coupon,
Issuer)

Yield Curve
Decomposition
Approach

Exposure
Decomposition
Approach
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Investment decisions=> Contribute to Added Value

Yield Curve Positioning Decisions

Yield Yields go Up Slope steepens Shape
(Barbell)

Decrease Overall Duration Barbell Position

v Maturities

Years to Maturity

Yields go Down Slope flattens Shape
(Bullet)

Increase Overall Duration

Maturities Bullet Position
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Investment decisions=> Contribute to Added Value

Credit Allocation Decisions Bond Selection Decision

vield Sector/Credit Spread Increase Specific Spread Increase
A
| @
Sell Sector/Credit quality Sell Bond

Years to Maturity

N
\vV

>ector/Credit Spread Decrease Specific Spread Decrease

®
‘@

Buy Sector/Credit quality Buy Bond




Dividing Yield Yield Change into several parts
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Passage of time
e Carry

* Yield change due to Roll

Carry

- ] Carry -
(Initial Yield) Bond Specific_ Curve(0 as of t
_ Curve0O as of t, , Curve /'to

Carry

Curvel as of t;
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Yield Change
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Yield Curve Movements

1. Shift (Average, Parallel)
2. Twist (Slope) & Butterfly (Curvature)
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Practical Example

Pow ered by Robust Technologies - Performance Curve Movement Effect on Bond Return
. Term Base Local . . . . Carry .
Issuer Issue Level Duration Convx . Roll Shift Twist Ccy Carry Roll Shift Twist . Trade Specific Total
Begin Return  Return Specific
ONTARIO PROV 2.600 JUN 02 25 Total 5.86 0.39 6.4 1.35% 1.35% - - - - 0.22% 0.04% 0.91% 0.19% -0.00% - -0.01% 1.35%
ONTARIO PROV 2.600 JUN 02 25 Can OTR 586 0.39 6.4 1.35% 1.35% -0.002% -0.065% -0.039% - _ ;{ 0.16%| | 0.01%| | 0.38% 0.23% - - - 0.78%
>
ONTARIO PROV 2.600 JUN 02 25 Provincial 5.86 0.39 6.4 1.35% 1.35% -0.006% -0.090% 0.00%~ - 0.’06% ~0.03% 0.5§% 0'&{% -0.00% - -0.01% 0.58%
- -
- - e - N—T 1 S
-
-~ - - -7 - -
- -
1 Passage Carry 4 E?.%S’ ifi =" - 3.00%
. n ecific E
of time Curve P 2. Change
inyields

2.008%

20



Return

Contribution

Dollar Earned

Measures curves impacts on bonds’...

Pow ered by Robust Technologies - Effect on Bond Return
. . Carry .
Issuer Issue Level Ccy Carry Roll Shift Twist . Trade Specific Total
Specific
Total - 0.22% 0.02% 1.42% -0.16% 0.00% - -0.21% 1.29%
ONTARIO PROV 2.600 JUN 02 25 Total - 0.22% 0.04% 0.91% 0.19% -0.00% - -0.01% 1.35%
ONTARIO PROV 2.600JUN 02 25 Can OTR - 0.16% 0.01% 0.38% 0.23% - - - 0.78%
ONTARIO PROV 2.600 JUN 02 25 Provincial - 0.06% 0.03% 0.53% -0.04% -0.00% - -0.01% 0.58%
Pow ered by Robust Technologies - Contribution
. . Carry "
Issuer Issue Level Cey Carry Roll Shift Twist . Trade Specific Total
Specific
Total - 0.22% 0.02% 1.42% -0.16% 0.00% - -0.21% 1.29%
ONTARIO PROV 2.600 JUN 02 25 Total - 0.02% 0.00% 0.07% 0.01% -0.00% - -0.00% 0.10%
ONTARIO PROV 2.600 JUN 02 25 Can OTR - 0.01% 0.00% 0.03% 0.02% - - - 0.06%
ONTARIO PROV 2.600 JUN 02 25 Provincial - 0.00% 0.00% 0.04% -0.00% -0.00% - -0.00% 0.04%
Pow ered by Robust Technologies - S Earned
) ) Carry "
Issuer Issue Level Ccy Carry Roll Shift Twist . Trade Specific Total
Specific
Total - 57,740 3,968 373,298 -41,730 1,310 - -55,293 339,293
ONTARIO PROV 2.600 JUN 02 25 Total - 4,447 888 18,166 3,748 -29 - -142 27,076
ONTARIO PROV 2.600 JUN 02 25 Can OTR - 3,248 189 7,569 4,529 - - - 15,534
ONTARIO PROV 2.600 JUN 02 25 Provincial - 1,199 699 10,597 -781 -29 - -142 11,542
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Pow ered by Robust Technologies -

Calculations done ¢’

For every bonds in portfolio and benchmark
For every relevant curves

 Reference curve e.g. Can OTR (Treasury) relevant for all bonds
* Specific curves e.g. Provincial, Corporate, and lower curves
Summed up at curve levels
Every day
Compound daily results over longer periods (Month, Year, etc.)

Performance

Contribution

Term

Carry

Desc. Level Return Duration End Ccy Carry Roll Shift Twist Specific Trade Specific Total
Portfolio PF Total 1.29% 14.97 221 - 0.22% 0.02% 1.42% -0.16% 0.0050% - -0.21% 1.29%
Can OTR 1.29% 1497 22.1 - 0.18% 0.00% 0.97% -0.18% 0.0009% - -0.00% 0.97%
Coporate 0.69% 6.69 9.2 = 0.02% 0.00% 0.16% -0.00% 0.0040% = -0.19% -0.00%
Provincial 1.76% 9.73 133 - 0.02% 0.01% 0.30% 0.02% 0.0001% - -0.02% 0.33%
Benchmark BM Total 1.25% 11.61 16.0 - 0.22% 0.02% 1.20% -0.07% 0.0032% - -0.12% 1.25%
Can OTR 1.25% 11.61 16.0 - 0.17% 0.01% 0.75% -0.09% 0.0004% - -0.01% 0.83%
Coporate 1.01% 5.26 6.7 - 0.02% 0.01% 0.13% -0.01% 0.0026% - -0.09% 0.05%
Provincial 1.89% 11.08 15.5 - 0.02% 0.00% 0.33% 0.03% 0.0003% - -0.02% 0.36%
Excess Total 0.04% 3.37 6.1 - 0.00%  -0.00% 0.22% -0.09% 0.0018% - -0.09% 0.04%
Can OTR 0.04% 3.37 6.1 - 0.00% -0.00% 0.22% -0.09% 0.0005% - 0.01% 0.13%
Coporate -0.32% 1.43 2.5 - 0.00% -0.00% 0.03% 0.01% 0.0014% - -0.10% -0.06%
Provincial -0.13%  -1.34 -2.2 - -0.00% 0.00% -0.03% -0.01% -0.0002% - 0.00% -0.04%
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Portfolio vs Benchmark

Added Value

0.04%

Pow ered by Robust Technologies - Base (CAD) Duration

Issuer Issue Vz:;gi:t Contri- w::n ied D‘::;::" Dcu;:::r?:
bution Refl‘rn Begin

Portfolio PF 100.00% 1.29%| 1.29%| 14.97 14.97
Total Sector (Short) 15.39% 0.09% 0.59% 199 031
Canada 7.61% 0.02% 0.20% 1.07 0.08
Corporate 3.80% 0.05% 1.40% 3.50 0.13
Provincial 3.98% 0.02% 0.54% 230 0.09
Total Sector (Mid) 31.90% 0.34% 1.08% 743 2.37
Canada 3.82% 0.03% 0.90% 8.53 0.33
Corporate 10.30% 0.04% 0.43% 7.87 0.381
Provincial 17.78% 0.27% 1.49% 6.94 1.23
Total Sector (Long) 52.71% 0.86% 1.63% 23.33 12.30
Canada 40.86% 0.55% 1.35% 25.34 10.35
Provincial 11.84% 0.30% 2.57% 16.42 1.94

Pow ered by Robust Technologies - Base (CAD) Duration

Issuer Issue Ving,ht Contri- w::ﬂ ied Duration Dcuz::::r?:
egn bution Req:rn Begin  pegin

Benchmark BM 100.00% 1.25% | 1.25% I 11.61 11.61
Total Sector (Short) 21.36% 0.16% 0.75% 229 049
Canada 8.47% 0.02% 0.20% 1.07 0.09
Corporate 8.46% 0.12% 1.40% 3.50 0.30
Provincial 4.43% 0.02% 0.54% 230 0.10
Total Sector (Mid) 36.92% 0.37% 0.99% 8.00 2.95
Canada 21.29% 0.19% 0.90% 8.53 1.82
Corporate 5.73% 0.02% 0.43% 7.87 045
Provincial 9.90% 0.15% 1.49% 6.94 0.69
Total Sector (Long) 41.72% 0.73% 1.74% 19.57 8.16
Canada 23.37% 0.28% 1.20% 22.82 5.33
Provincial 18.35% 0.45% 2.43% 1542 2.83
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Exposure Decomposition Approach

* Exposure is defined as Duration Contribution
* Yield Changes are implied from Returns (- Yield Change / Duration)

Equity Attribution
= Qverexpose (Weight)
= Segments (e.g. sectors) that outperform the most (Return)

Fixed Income Attribution

= Qverexpose (Duration Contribution)
= Segments (e.g. Maturity buckets, Sectors, etc.) where yield drop the most

24



Exposure Decomposition Approach

Pow ered by Robust Technologies - Base (CAD) Duration
- WO o weiged 2% | o, | [
bution Return Begin

Portfolio PF 100.00% 1.29% 1.29%  14.97| 14.97 -0.09%
Total Sector (Short) 15.39% 0.09% 0.59% 1.99] 0.31 -0.29%|
Canada 7.61% 0.02% 0.20% 1.07} 0.08 -0.19%
Corporate 3.80% 0.05% 1.40% 3.50] 0.13 -0.40%
Provincial 3.98% 0.02% 0.54% 2.30f 0.09 -0.24%
Total Sector (Mid) 31.90% 0.34% 1.08% 743 2.37 -0.15%
Canada 3.82% 0.03% 0.90% 8.53] 0.33 -0.11%
Corporate 10.30% 0.04% 0.43% 7.87| 0.81 -0.05%
Provincial 17.78% 0.27% 1.49% 6.94] 1.23 -0.22%
Total Sector (Long) 52.71% 0.86% 1.63% 23.33] 12.30 -0.07%
Canada 40.86% 0.55% 1.35%  25.34] 10.35 -0.05%
Provincial 11.84% 0.30% 2.57% 16.42] 1.94 -0.16%

Exposure vield
Change

Pow ered by Robust Technologies - Base (CAD) Duration
osur e O o weigea ™ o [ | Y
bution Return Begin

Benchmark BM 100.00% 1.25% 1.25% 11.61] 11.61 -0.11%
Total Sector (Short) 21.36% 0.16% 0.75% 2.29| 0.49 -0.33%
Canada 8.47% 0.02% 0.20% 1.07} 0.09 -0.19%
Corporate 8.46% 0.12% 1.40% 3.50| 0.30 -0.40%
Provincial 4.43% 0.02% 0.54% 2.30| 0.10 -0.24%
Total Sector (Mid) 36.92% 0.37% 0.99% 8.00| 2.95 -0.12%
Canada 21.29% 0.19% 0.90% 8.53| 1.82 -0.11%
Corporate 5.73% 0.02% 0.43% 7.87 0.45 -0.05%
Provincial 9.90% 0.15% 1.49% 6.94] 0.69 -0.22%
Total Sector (Long) 41.72% 0.73% 1.74%  19.57| 8.16 -0.09%
Canada 23.37% 0.28% 1.20% 22.82 5.33 -0.05%
Provincial 18.35% 0.45% 2.43% 15.42] 2.83 -0.16%

Exposure vield

Change
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Investment decisions=> Contribute to Added Value

Yield Curve Positioning Decisions

Yield Yields go Up Slope steepens Shape
(Barbell)

Decrease Overall Duration Barbell Position

v Maturities

Years to Maturity

Yields go Down Slope flattens Shape
(Bullet)

Increase Overall Duration

Maturities Bullet Position

26



Investment decisions=> Contribute to Added Value

Credit Allocation Decisions Bond Selection Decision

vield Sector/Credit Spread Increase Specific Spread Increase
A
| @
Sell Sector/Credit quality Sell Bond

Years to Maturity

N
\vV

>ector/Credit Spread Decrease Specific Spread Decrease

®
‘@

Buy Sector/Credit quality Buy Bond




Exposure Decomposition Attribution Report — Part 1

Fow ered by Fobust ” Portfolio Benchmark Excess
Begin Begin Begin
lssuer Return Weight Dsfillrln Duraﬁmn Return Weight Dsfjlnr::.n Duragnnn Return foillr;n Duraﬁmn

Contribution Contribution Contribution
Total Sector 1.29% 100.00% 14 .97 14.97 1.25% 100.00% 1161 1161 0.04% 3.37 3.37
Short 0.59% 15.39% 1.5 0.31 0.75% 21.36% 2.29 045 -0.16% -0.30 -0.18
Canada 0.20%  7.61% 1.07 0.08 0.20%  8.47% 1.07 0.0S - - -0.01
Corporate 1.40%  3.80% 3.20 0.13 1.40% 8.46% 3.20 0.30 - - -0.16
Provincial 0.54%  3.98% 2.30 0.09 054%  443% 2.30 0.10 - - -0.01
Mid 1.08% 31.50% 7.43 2.37 055% 36.92% 8.00 255  0.059% -0.57 -0.58
Canada 0.90%  3.82% 8.53 0.33 0S50% 21.29% 8.53 1.82 - - -1.45
Corporate 0.43% 10.30% /.87 0.81 0.43% 2.73% 7.87 0.43 - - 0.36
Provincial 1.45% 1/7.78% 6.94 1.23 145%  S5.50% 6.54 0.65 - - 0.59
Long 1.63% o02.71% 23.33 12.30 1.74% 41.72% 1557 8.16 -0.11% 3.76 4.13
Canada 1.35% 40.86% 2534 10.35 120% 23.37% 22.82 5.33 0.15% 2.51 5.02
Provincial 2.57% 11.84% 16.42 1.84 2.43% 18.35% 15.42 283 0.14% 0.55 -0.85




Exposure Decomposition Attribution Report - Part 2

PFow ered by Robust ™

lssuer

Total Sector

Short
Canada
Corporate
Provincial

Mid
Canada
Corporate
Provincial

Long
Canada

Prowvincial

Duration Curve Sector Allocation
Arith. % Earned Arith.  %$Earned Arith. $Earned
0.36% 05,339  0.13% -33,365  -0.20% -52,762
0.05% 12,166 [-0.07% -18,657| -0.01% -2,601
0.00% 1,279  -0.00% -1,224 [ 0.00% 557
0.03% 9,054  -0.06% -15,153 | -0.02% -4,154
0.0% 1833  0.01% -2,280 | 0.00% 997,
0.11% 27,823 [-0.02% -5983] 0.05% 13537
0.06% 14,675  0.00% 403 (-0.01% -2,005
0.01% 1,890 0.01% 3,051 |-0.02% -5222
0.04% 11,257  -0.04% 0,437 | 0.08% 20,764
0.21% 55350 [0.03% 8,729 \-n_m% -53,59;
0.08% 21,425  0.06% -16,679 [ 0.11% -28,37
0.13% 33,825  0.03% 7.955 | -0.13% -35,313

Selection

Total

Arith.

tEarned

Arith. $Earned

0.01%

1,452

f
0.01%
0.01%

(D-Dﬂﬁfn

\
1,432
1,919

0.04% 10,664

-ﬂfEE'r)

——
-0.03% -9.091

0.00% 612
-0.04% -10,233
0.00% 220
0.13% 35377
0.05% 13,073
-0.00%

0.09%

-281
22,585
-0.06%
-0.08%

-15,621
-21,714

0.02% 6,093
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Contrast with Equity Attribution Results (Brinson Fachler)

Benchmark

Portfolio PF vs Benchmark BM

2019-01-31
Equity Attribution

/ Allocation

Selection \

Total

Return  Weight

Return

Duration
Contribution

Contribution

Arith.  $Earned

Arith. $Earned

Arith. $Earned

1.25% 100.00%

11.61 0.04%

0.01% 2,329

0.03% 8,335

0.04% 10,664

Pow ered by Robust Technologies - Portfolio
, Begin
Issuer Return Weight Begl.n Duration
Duration .
Contribution
TotalSector 1.29% 100.00% 14.97 14.97
Canada 1.15% 52.29%  20.58 10.76
Corporate  0.69% 14.10% 6.69 0.94
Provincial 1.76% 33.60% 9.73 3.27

7.24  0.23%
0.75 -0.32%
3.62 -0.13% -1.34

0.00%

0.00%
k()ﬂl% 1,552

0.12% 31,479
-0.04% -11,746

-0.04% -11,397

Performance attribution methodology must

reflect the investment decision process.

Otherwise, the “story” is not meaningful, and

the attribution analysis is irrelevant.

0.12% 32,195
-0.04% -11,686
-0.04% -9,845
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Isolate First Level of Exposure: Duration

=  Build a Duration Neutral Benchmark

=  Make Benchmark Duration = Portfolio. Leave remaining exposures of Benchmark as is.

=  Answers the question: “What would have been the return of the Benchmark if it had the Duration of the portfolio,
but everything else in the benchmark remained the same?”

Duration Neutral Benchmark

Portfolio [ Duration Neutral ]— = Duration Ef fect

Overall Duration Overall Duration Overall Duration

Curve Exposure Curve Exposure Curve Exposure
Exposures —— ’ )

Sector Exposure Sector Exposure ! Sector Exposure

Bond Exposure Bond Exposure Bond Exposure

Active Passive
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Isolate Second Level of Exposure: Yield Curve Positioning

=  Build a Curve Neutral Benchmark

=  Make Benchmark’s partial duration for each maturity buckets = partial durations of portfolio’s maturity buckets.
Leave remaining exposures of Benchmark as is.

=  Answers the question: “What would have been the return of the Benchmark if it had the Duration and Curve
Exposures of the portfolio, and the Sectors and Bonds of the Benchmark?”

Curve Neutral Benchmark

( ) ( )

Portfolio Curve Neutral — [ Duration Neutral ] = Curve Ef fect

| J | J

_—— e N e N

Overall Duration Overall Duration

Overall Duration

Y
J

—
Curve Exposure >

Exposures —— . )
Sector Exposure Sector Exposure ’ Sector Exposure

Curve Exposure Curve Exposure

Y
J

Bond Exposure Bond Exposure Bond Exposure

Active Passive



Isolate Third Level of Exposure: Sector / Credit Allocation

=  Build a Sector Neutral Benchmark
=  Answers the question: “What would have been the return of the Benchmark if it had the duration, the yield curve
exposures and the sector allocations of the portfolio but keeping the bonds of the Benchmark?”

Exposures ———

Sector Neutral Benchmark

Portfolio

Overall Duration

Curve Exposure

r

Sector Neutral

Overall Duration

Sector Exposure

Bond Exposure

Curve Exposure

I\

Sector Exposure

Bond Exposure

Active

Curve Neutral

Overall Duration

Curve Exposure

Sector Exposure

Bond Exposure

Passive

= Sector Ef fect
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Isolate Fourth Level of Exposure: Bond Selection

=  Compare the Actual Portfolio against the Sector Neutral Benchmark (i.e. “What would have been the return of
the Benchmark if it had all exposures of the portfolio but keeping the bonds of the Benchmark?”
= The only difference between the two is bonds selection.

Exposures ——

Actual Portfolio vs Sector Neutral

Portfolio

N\

Overall Duration

Y

Y

Curve Exposure

J\

Y

Sector Exposure

A

Bond Exposure

I\

—
+

>
—

Sector Neutral

Overall Duration

Curve Exposure

J\.

\
be

Bond Exposure

Sector Exposure

= Bond Selection
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Two different tools

Two different measures

Yield Curve Exposure
Decomposition Decomposition

v

Yield Curve
Movements &
Passage of Time

Attribution explains how

Carry

Roll

Shift

Twist

Bond Specific

Duration

Yield Curve Position
Sector Allocation
Bond Selection

v
Manager’s
Decisions

> Affect return -
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Two different tools

Two different measures of Healty Weight

Body Mass Index (BMI)
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Body Fat Index
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Different Tools for
Different Audience

Portfolio Managers

Yield Curve Decomposition
Describe added value in terms that a
portfolio manager can understand, i.e.:
> Yield Curve Movements

Clients, Board

Exposure Decomposition
Describe added value in terms that board of
directors and clients understand better, i.e:
» Investment Decisions
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Introduction to Fixed-Income Attribution

by Clande Giguére, BScA, and Andrew Kophamel, FRM, CFA, CIPM
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LEARNING OUTCOMES

Mastery | The candidate should be able to:

0

a. describe the three major approaches to fixed-income attribution
{exposure decomposition—duration based, yield curve
decomposition —duration based, and vield curve decomposition—
full repricing);

i

[

| b. compare the three major approaches to fixed-income attribution

| interms of associated decision-making processes, typical users,
operational considerations, and limitations;

] c. describe and evaluate the three major approaches to fixed-
income attribution in terms of their implementation, output,
interpretation, and appropriate applications by various users;

O d. analyze and interpret the output of a fixed-income attribution

analysis.

INTRODUCTION

Performance attribution is a tool that allows a performance analyst to explain the
sources of any value added or subtracted by active management of a portfolio in
relation to its benchmark. Returns are decomposed into terms that are commonly
called attribution effects.

l'o be useful, performance attribution must abide by certain rules. First and fore-
most, the benchmark must be representative of the investment management mandate,
objective, and constraints. Second, the calculation must be performed frequently
enough to effectively capture the active decisions of the manager. Third, the attribu
tion methodology must produce attribution effects that can be related directly to the
imvestment management decisions made by the manager. If any of these criteria are
not met, the fundamental purpose of attribution analysis will not be served.

The process of managing portfolios can be quite complex and differs substantially
depending on the type of the investments: Domestic versus global, equity versus fixed
income, cash versus derivative instruments, and long-only versus long-short hedge
fierently, and the investment decision-making

fund strategies will all be manage

process will differ for each. For example

tv managers try to predict outperforming



Readings on Fixed Income Attribution

Journal of Performance Measurement

VOLUME 4 - NUMBER 4 and VOLUME 24 - NUMBER 4
Primer on Fixed Income Performance Attribution
Stephen Campisi, CFA, Phoenix Investment Partners

VOLUME 15-NUMBER 3
A Sector Based Approach to Fixed Income Performance Attribution
Stephen Campisi, CFA, Intuitive Performance Solutions

VOLUME 4 - NUMBER 4
Fixed Income Attribution
Gerard van Breukelen, Robeco Group

VOLUME 23 - NUMBER 2

Active Managers Without Complete Discretion: A Case Study Using
Extensions of Various Attribution Models

Ted Heemskerk, CQF, FRM, De Nederlandsche Bank and Gerard C. M. van
Breukelen, CIPM, Robeco

Andrew McLaren (JPM Vol 6, Num 4)
Timothy J. Lord (JPM Vol 2, Num 1)

Andrew Colin (JPM Vol 11 Num 2)

Colin, Cubilié, Bardoux (JPM Vol 10 Num 4)
Ramaswamy (JPM Vol 5, Num 4)

Giguere (JPM Vol 9 Num 4)

Muria, Vol 11 = Num 1

Ronald N. Kahn

Mark Davis

Cubillé, Vol 10— Num 4

Hansen, Sggaard-Anderson Vol 10 Num 3
Gillet, Hommole Vol 10 Num 4

Muria, Sierra, Vol 11-1,11-2

Ha (JPM Vol 16-Num 1)

Gu, Vol 17-Num 4

Simons, Karadakov. Vol 18 —= Num?2

Hug, Nicaise Vol 18 -Num 2

Dai, Elliott Vol 19 = Num 2

Dias-Vol 21 -Num 4

Esseghaier, Lal, Cai, Hannay Vol 8 - Num 4
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Question or Comments

Claude Giguere

514-802-0977
cgiguere@RobustTechnologies.com
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www.RobustTechnologies.com
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