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Introduction

The attribution of returns for balanced portfolios shares the same purpose as the attribution of returns for equity or fixed
income portfolios; the goal of all three is to explain the portfolio’s benchmark-relative performance over a period of time
using attribution factors that sum to explain the variation in portfolio and benchmark returns according to the portfolio
manager’s investment strategy and decisions. One challenge with attributing the returns of balanced portfolios is that
they can involve multiple investment managers who make autonomous decisions but collectively form the balanced
portfolio’s management team. Another challenge is that the asset classes that comprise balanced strategies are
managed using different investment processes. An attribution model used for balanced portfolios should quantify the
benchmark-relative value added by each team involved in the investment process, using relevant attribution factors
consistent with the investment decisions. If a team approach isn’t used, the attribution model should still quantify the
benchmark-relative value added by each investment decision made during the investment process.

The teams commonly involved in the investment process for balanced portfolios are the asset allocation team, the equity
team, the fixed income team, and the currency management team. The asset allocation team typically makes the first set
of investment decisions. For example, the asset allocation team may decide that the asset mix in the portfolio should be
65% equities, 30% fixed income, and 5% cash versus a benchmark with 60% equities and 40% fixed income. From
there, 65% of the funds in the portfolio are given to the equity team to manage and 30% of the funds are given to the
fixed income team. Any remaining currency exposures are given to the currency team to manage. In some cases, the
management of individual asset classes is outsourced to a different investment management firm altogether. Although
cross-manager communication in balanced mandates can be limited, it is still possible to quantify the benchmark-relative
value delivered by each separate management team.

FactSet Research Systems Inc.
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Model Background

FactSet’s Balanced Attribution model is designed to explain the arithmetic difference between a balanced portfolio and
benchmark total return using additive attribution effects. The model is a synthesis of FactSet's Top Down and Fixed
Income Performance attribution models. Details of both models are available in whitepapers’.

Neither the Top Down nor the Fixed Income model on its own completely explains balanced portfolio benchmark-relative
performance in a manner fully consistent with a typical balanced investment process. For example, the Top Down model
does not include attribution effects such as shift and twist, which are commonly used to analyze the performance of fixed
income portfolios. The Fixed Income model includes these, but it does not calculate attribution effects relative to the
different asset classes in the portfolio. Neither model has a separate asset class effect. FactSet’s Balanced Attribution
model improves upon these shortcomings in the following ways:

e The model assumes that asset class allocation is the first investment decision for a balanced portfolio and
captures its impact in a standalone attribution effect

e The model quantifies the benchmark-relative value added by investment decisions within each asset class above
and beyond the relative value added by the initial asset class allocation decision(s)

e The model calculates asset class-specific attribution effects relative to each individual asset class

e The model quantifies additional relative value added within each asset class using attribution factors that are
relevant to the management of that specific asset class (e.g., shift and twist effects are used to help explain what
happened within the fixed income asset class, but they are not used within equities or cash)

The result is an attribution model capable of explaining the sources of benchmark-relative performance for balanced
portfolios in a manner consistent with the investment decisions that were employed.

FactSet Research Systems Inc.
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Model Overview
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Return Decomposition

FactSet’'s balanced attribution model is built on the concept fundamental to FactSet’s Fixed Income attribution model:
security-level total returns can be decomposed into additive subcomponent returns. Each subcomponent return
corresponds to an investment decision and is subsequently used to calculate the attribution effect that quantifies the
impact of that particular investment decision. The return decomposition for equities and cash is:

Total Return = Currency Return + Residual Return

This return decomposition can be extended to fixed income securities:

Total Return = Shift Return + Twist Return + Currency Return + Residual Return

It is also possible to further decompose residual return for fixed income securities into additional subcomponents:

Total Return = Shift Return + Twist Return + Carry Return + Spread Return + Income Return + Inflation Return +
Currency Return + Residual Return

Details of these subcomponent return calculations can be found in the FactSet white paper A Flexible Benchmark-
Relative Method of Attributing Returns for Fixed Income Portfolios. The following table summarizes the relevant
subcomponent returns for each of the three main asset classes typically seen in balanced portfolios:

Asset Class Relevant Subcomponent Returns

Equity Currency & Residual Returns
Fixed Income Shift, Twist, Carry, Spread, Income, Inflation, Currency & Residual Returns
Cash Currency & Residual Returns

Since fixed income is the only asset class for which duration, curve, time, spread, income, and inflation management are
relevant investment decisions, it is the only asset class for which shift, twist, carry, spread, income, and inflation returns
are calculated. These subcomponent returns will naturally be zero for equities and cash.

Basic Example

This example illustrates a basic return decomposition for a sample balanced portfolio over the course of one month. The
portfolio represents a balanced strategy managed for a European investor where the reporting currency is Euros. The
equity portion of the portfolio is exposed to large-cap stocks in developed European countries. The fixed income portion
of the portfolio is exposed to government bonds also in developed European countries.

FactSet Research Systems Inc.
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The portfolio’s currency exposures were left unhedged:

Contribution to Return
Euro
Shift
Point
Average Yield Shift
Asset Class Weight ~ Change Return
Total 100.00 41 -.83
Equity 60.85 - -
Austria 27 - -
Belgium 1.10 - =
Denmark 1.13 - -
Finland 76 - -
France 8.76 - -
Germany 7.82 - -
Greece .01 - -
Ireland 24 - -
Italy 214 = s
Netherlands 238 - -
Norway .88 - -
Portugal A7 = =
Spain 292 - -
Sweden 3.00 - -
Switzerland 7.68 - -
United Kingdom 21.56 - -
Fixed Income 37.08 .41 -2.23
Austria 1.51 41 -2.50
Belgium 1.85 41 -2.45
Finland 50 A1 -2.39
France 7.83 41 -2.42
Germany 6.46 A1 -2.07
Ireland 1.85 41 -2.08
Italy 10.04 A1 -2.32
Netherlands 1.68 41 -2.14
Spain 5.36 A1 -1.91
[Cash] 207 N e

Currency
Return

-1.38

-2.26

-00

Residual
Return

3.65

4.92
144
16
8.09
3.76
272
175
17.96
124
5.47
493
489
713
423
572
741
6.17
1.77
73
39
07
51
14
369
3.39
.03
34
01

Total
Return

1.59

2.67
1.44
16
8.09
376
272
175
17.96
124
547
403
364
743
423
502
502
88
-.04
-1.29
-1.60
192
-1.44
-1.55
1.92
152
171
188
01

The Euro government yield curve changed in the following way over the same period of time:
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The overall total return of the portfolio in EUR was 1.59%. The return decomposition shows that equities, fixed income,
cash, and currency returned 4.92%, -0.04%, 0.01%, and -1.38%, respectively.

Residual and total returns for Euro-denominated securities were identical for equities and cash but different for fixed
income. This discrepancy is because fixed income was the only asset class in the portfolio for which shift and twist
subcomponent returns were relevant and calculated. Shift return shows that -2.23% of the -0.04% fixed income asset
class total return came from the portfolio’s overall duration, while twist return shows that 0.42% of the -0.04% fixed
income asset class total return came from the portfolio’s overall yield curve positioning.

Expanded Example

It is possible to continue with the example above and further decompose the fixed income asset class returns into
additional subcomponents:

Contribution to Return
Euro
Shift
Point Port. Port. Port. Port.
Average Yield Shift Twist Carry Spread Income Inflation ~ Currency  Residual Total
Asset Class Weight Change Return Return Return Return Retun Retum Return Return Return
Total 100.00 41 -83 16 -.04 54 19 -1.38 2.95 59
Equity 60.85 - - - - - 14 - -2.26 479 267
Austna 27 - - - - - - - - 144 144
Belgium 1.10 - - - - - 07 - - 09 16
Denmark 1.13 - - - - - - - -00 809 8.09
Finland 76 - - - - - - - - 376 376
France 8.76 - - - - - 04 - - 268 272
Germany 782 - - - - - 35 - - 1.40 1.75
Greece 01 - - - - - - - - 17.96 17.96
Ireland 24 - - - - - -- - - 124 124
Italy 214 - i - = i - = & 547 547
Netherlands 238 - - - - - - - - 493 493
Norway 88 - - - - - - - -1.26 489 364
Portugal 17 - - - - - -- - - 713 713
Spain 292 - - - - - 1.09 - - 3.15 423
Sweden 3.00 - - - - - - - -70 572 5.02
Switzerland 7.68 - - - - - 01 - -2.39 741 5.02
United Kingdom 21.56 - - - - - 09 - 529 6.08 88
Fixed Income 37.08 41 -2.23 42 -1 1.45 30 - - A3 -.04
Austria 1.51 41 -2.50 47 -14 47 28 - - 12 -129
Belgium 1.85 41 -245 46 -16 1 30 - - 14 -1.60
Finland 50 41 -239 40 -14 -18 24 - - 14 -1.92
France 7.83 41 -242 47 -16 25 27 - — 15 -1.44
Germany 6.46 A1 =207 39 -14 -.06 22 - - A1 -1.55
Ireland 1.85 41 -2.08 31 -.05 331 38 - - 05 1.92
Italy 10.04 41 232 45 -08 297 34 - - 15 1.52
Netherlands 1.68 41 -2.14 40 -13 -19 24 - - 10 -1.71
Spain 5.36 41 -1.91 38 -02 298 36 - - 09 188
[Cash] 207 - = & o1 o = 01 01

Carry return shows that -0.11% of the -0.04% fixed income asset class total return came from the passage of time.
Spread return shows that 1.45% of the -0.04% fixed income asset class total return came from movements in spreads.
Income return shows that 0.30% of the -0.04% fixed income asset class total return came from accrued interest and
coupon payments. Inflation return shows that 0% of the -0.04% fixed income asset class total return came from the
inflation adjustment from inflation linked bonds. Including these additional subcomponent returns lowers the overall
residual return for the fixed income asset class from 1.77% to 0.13%.

Copyright © 2022 FactSet Research Systems Inc. All rights reserved FactSet Research Systems Inc. | www.factset.com



[FACTSET ) SEE THE ADVANTAGE

Basic Balanced Attribution Model Calculations

FactSet’s basic balanced attribution model uses the following factors to quantify benchmark-relative performance:

Total Effect = Asset Class Effect + Shift Effect + Twist Effect + Allocation Effect + Selection Effect + Currency Effect

Return

Component

Asset Class
Effect

Formula

(Pwt - Bwt) * (BAssetClassRet - BTotRet)

Investment Decision
Measured

Asset class allocation

Shift Effect

(Pwt - Ppwt) * (BShftRet - BAssetClassShftRet) + Pwt *
(PshftRet - BshftRet)

Duration

Twist Effect

(Pwt - Ppwt) * (BTwstRet - BAssetClassTwstRet) + Pwt *
(PTwstRet - BTwstRet)

Curve positioning

Allocation Effect

(Pwt - Ppwt) * (BResret - BAssetClassResRet)

Group allocation

Selection Effect

(Pwt - Ppwt) * (BSecResRet - BGroupResRet)

Security selection

Currency Effect

(Pwt * PCurrRet) - (Bwt * BCurrRet)

Currency management

Total Effect

Asset Class + Shift + Twist + Allocation + Selection +Currency All

Effects

FactSet Research Systems Inc.
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Primary Investment Decision: Asset Allocation Team

Asset Class Effect

FactSet’s Balanced Attribution model assumes the primary investment decision is the allocation of the balanced
portfolio’s assets into asset classes. These asset class allocation decisions are often made by an asset allocation team.
The asset class effect quantifies the impact of these decisions. It is calculated as follows:

(Pwt - Bwt) * (BAssetClassRet - BTotRet)
where:

o Pwt = Portfolio Asset Class Weight

e Byt = Benchmark Asset Class Weight

¢ BAssetClassRet = Benchmark Asset Class Local Currency Total Return
e BTotRet = Benchmark Local Currency Total Return

The relative value added from all subsequent attribution effects is captured above and beyond the relative value
quantified in the asset class effect in FactSet’'s Balanced Attribution model.

Investment Decisions: Equity Team

Once the asset allocation decisions are made, a portion of the balanced portfolio’s assets is given to the equity team to
manage. The team generally adds additional benchmark-relative value by way of group allocation and stock selection.
The additional value added by those two investment decisions is measured using asset allocation and security selection
effects.

Allocation Effect

Allocation effect quantifies the portion of benchmark-relative return that can be attributed to group allocation decisions
within the equity asset class, above and beyond the relative value added by the initial asset class allocation decision(s).
The calculation uses the top down concept of proportional weights and adjusts for the impact of the asset class allocation
decision(s) made by the asset allocators earlier in the investment process. Allocation effect uses residual returns and is
calculated relative to the equity asset class and not the overall benchmark total to ensure that the equity team is being
measured against the performance of only the equity asset class:

(Pwt - Powt) * (BResRet - BAssetClassResRet)
where:

e Pyt = Portfolio Weight

e Ppwt = Portfolio Proportional Weight

¢ BResRet = Benchmark Group Residual Return

o BAssetClassResRet = Benchmark Asset Class Residual Return

FactSet Research Systems Inc.
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Selection Effect

Selection Effect quantifies the portion of benchmark-relative return that can be attributed to security selection decisions
within the equity asset class, above and beyond the relative value added by the initial asset class allocation and group
allocation decisions. The calculation uses the top down concept of proportional weights and adjusts for the impact of the
asset class and group allocation decisions made earlier in the investment process. Selection effect uses residual returns
and is calculated relative to the lowest level of grouping within the equity asset class:

(Pwt - Powt) * (BSecResRet - BGroupResRet)

where:

e Pwt = Portfolio Weight
* Ppwt = Portfolio Proportional Weight
e BsecResRet = Benchmark Security Residual Return

* BGroupResRet = Benchmark Lowest Grouping Level Residual Return

Investment Decisions: Fixed Income Team

Another portion of the balanced portfolio’s assets is given to the fixed income team to manage. This team generally adds
additional benchmark-relative value by way of duration management, curve positioning, group allocation, and bond
selection. The additional relative value added by those four investment decisions is measured using shift, twist, group
allocation, and security selection effects.

Shift Effect

Shift effect quantifies the portion of benchmark-relative return that can be attributed to the portfolio’s duration bet. It can
be thought of as an allocation calculation combined with a selection calculation using portfolio and benchmark shift
returns. The calculation uses the top down concept of proportional weights and adjusts for the impact of the asset class
allocation decision(s) made by the asset allocators earlier in the investment process. The effect explains the remaining
difference in shift returns between the portfolio and benchmark by quantifying whether the fixed income portfolio
manager allocated the fixed income assets to groups that had superior shift returns and whether the portfolio manager
selected fixed income assets within each group that produced superior shift returns. Shift effect uses shift returns and is
calculated relative to the fixed income asset class:

(Pwt - Powt) * (BShftRet - BAssetClassShftRet) + Pwt * (PShftRet - BShftRet)
where:

e Pyt = Portfolio Weight

e Ppwt = Portfolio Proportional Weight

e BghftRet = Benchmark Shift Return

e BAssetClassShftRet = Benchmark Asset Class Shift Return
o PghftRet = Portfolio Shift Return

FactSet Research Systems Inc.
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Twist Effect

The same concept that was used to capture shift effect is extended to twist effect. Twist effect quantifies the portion of
benchmark-relative return that can be attributed to the portfolio’s yield curve positioning bet. It is calculated as:

(Pwt - Ppwt) * (BTwstRet - BAssetClassTwstRet) + Pwt * (PTwstRet - BTwstRet)

where:

e Pyt = Portfolio Weight

e +Ppwt = Portfolio Proportional Weight

e BTwstRet = Benchmark Twist Return

o *BaAssetClassTwstRet = Benchmark Asset Class Twist Return

e *PTwstRet = Portfolio Twist Return

Allocation and Selection Effects

The fixed income team, much like the equity team, adds relative value through group allocation and security selection.
The calculations used to quantify the impact of group allocation and security selection for the fixed income team are
identical to those used for the equity team. The only difference is that the residual return inputs into the calculations are
adjusted for the impact of duration and curve positioning.

Investment Decisions: Currency Team

Currency exposures are given to the currency team to manage. This team generally adds benchmark-relative value by
way of currency hedging. The benchmark-relative value added by this investment decision is measured using a currency
effect. It is calculated as:

(Pwt * PCurRet) - (Bwt * BCurRet)

where:
e Pyt = Portfolio Weight
e *PCurrRet = Portfolio Currency Return
e Byt = Benchmark Weight

e *BcurrRet = Benchmark Currency Return
All attribution effects are calculated daily, summed upward, and combined over time using a compounding algorithm (see

Appendix).

FactSet Research Systems Inc.
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Example

This example illustrates a basic balanced attribution for the sample balanced portfolio relative to its benchmark over the
course of a month. The portfolio had the following bets relative to its benchmark during this period of time:

e The asset allocation team over-weighted equities, under-weighted fixed income, and had a modest allocation to
cash.

e The equity team kept sector exposures relatively neutral and sought to deliver relative value primarily through
stock selection.

¢ The fixed income team positioned the portfolio to be short duration, primarily from reducing its exposure to the
long part of the Euro yield curve. The team also anticipated a rally in the Italian and Spanish government bond
markets and positioned the fixed income assets in the portfolio accordingly.

e The currency team decided to leave the portfolio’s currency exposures unhedged.

The total effect from the balanced attribution analysis shows that the portfolio outperformed the benchmark by 0.46%
over the month.

The asset allocation team added 0.58% of relative value by way of their decisions to over-weight equities and cash in
favor of fixed income. The ~10% over-weight in equities added 0.28% of relative value, while the ~12% underweight in
fixed income added 0.35% of relative value. The ~2% allocation to cash detracted 0.05% of relative value.

Balanced Attribution
Euro
Portfolio Benchmark Balanced Attribution
Port. Port. Bench. Bench.  Asset
Average Total Average Total  Class Shift  Twist Allocation Selection Currency Total
Asset Class Weight Return Weight Retum  Effect  Effect  Effect  Effect  Effect  Effect  Effect
Total 100.00 1.69  100.00 1.14 58 09 -04 15 -07 -26 48
Equity 60.85 267 50.95 283 .28 - - -03 -.04 14 07
Consumer Discretionary 561 249 461 252 - - - -00 -00 01 -01
Consumer Staples 884 244 729 247 - - - 00 -.00 01 -01
Energy 6.62 1.08 536 164 - - - -.00 -03 02 -05
Financials 12.01 571 10.71 584 - - - -02 -00 03 01
Health Care 737 337 6.09 341 - - - 00 -00 -01 -01
Industrials 6.77 212 567 232 - - - 00 -01 -.00 -01
Information Technology 181 472 154 444 - - - -00 01 00 01
Materials 590 -20 484 -22 - - - -.00 00 -01 -01
Telecommunication Services 339 348 278 348 - - - 00 00 -00 -.00
Utilities 253 221 2.06 232 - - - -00 00 -00 -01
Fixed Income 37.08 -.04 49.05 -57 35 .09 -.04 18 -.03 -14 41
Austria 151 -1.29 209 -1.34 - 00 -.00 00 -.00 00 01
Belgium 185 -1.60 275 -1.69 - 01 -.00 00 -00 01 02
Finland 50 -1.92 67 -1.99 - 00 -00 00 00 00 00
France 783 -1.44 11.74 -1.50 - 02 -01 01 -01 05 07
Germany 6.46 -1.55 1235 -1.70 - 02 -01 04 -.00 14 19
Ireland 1.85 1.92 85 1.92 - 01 -00 03 -.00 -.08 -03
Italy 10.04 1.52 10.00 1.55 - 01 -0 06 -01 -12 -07
Netherlands 1.68 17 333 -1.91 - 01 -00 01 -.00 04 06
Spain 536 188 527 1.85 - 01 -00 03 -00 -07 -03
[Cash] 207 01 = = -05 = = - - 02 -02
Copyright © 2022 FactSet Research Systems Inc. All rights reserved FactSet Research Systems Inc. | www.factset.com
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The equity team lost 0.07% in relative value. Its proportional under-allocation to the Financial sector cost 0.02% in
relative value because the Financial sector was the best performing equity sector, beating the equity benchmark total by
~3%. The team’s stock selection within the Energy sector cost 0.03% in relative value because the Energy stocks in the
portfolio failed to outperform the passive Energy stocks in the benchmark by 0.47%.

Balanced Attribution
Euro
Portfolio Benchmark Balanced Attribution
Port. Port.  Bench. Bench.  Asset
Average Residual Average Residual  Class Shift Twist Allocation Selection Currency Total
Asset Class Weight Retun Weight Retumn  Effect  Effect  Effect  Effect  Effect  Effect  Effect
Total 100.00 3.67 100.00 3.23 58 .09 -.04 15 -07 -.26 48
Equity 60.85 5.02 50.95 5.14 .28 - - -03 -04 -14 07
Consumer Discretionary 561 413 461 415 - - - -00 00 -01 01
Consumer Staples 884 526 729 528 - - - 00 -00 -01 01
Energy 6.62 458 5.36 5.05 - - - -00 03 -.02 05
Financials 1201 817 10.71 820 - - - -02 -00 03 01
Health Care 737 5.56 6.09 5.59 - - - 00 00 -01 01
Industrials 8.77 365 567 381 - - - .00 -01 -.00 01
Information Technology 1.81 5.50 1.54 5.20 - -.00 01 00 01
Materials 590 243 484 240 - - - -00 00 -01 01
Telecommunication Services 3.39 595 278 5.95 - - - 200 00 -.00 00
Utilities 253 -40 206 -46 - - - -00 00 -00 01
Fixed Income 37.08 1.73 49.05 1.32 .36 .08 -.04 18 03 -14 4
Austria 151 66 209 69 - 00 00 00 00 00 01
Belgium 185 32 275 38 - 01 -.00 00 00 01 02
Finland 50 01 67 00 - 00 -00 00 00 00 00
France 783 44 1174 50 - 02 -01 01 -01 05 07
Germany 6.46 06 1235 10 - 02 -01 04 -.00 14 19
Ireland 1.85 367 85 367 - 01 -00 03 -00 -06 03
Italy 10.04 337 10.00 348 - 01 -01 06 -01 12 07
Netherlands 1.68 -07 333 -07 - 01 00 01 -00 04 06
Spain 5.36 341 527 347 - 01 -00 03 -00 -07 03
[Cash] 207 01 - - 05 - - - 02 02
Copyright © 2022 FactSet Research Systems Inc. All rights reserved FactSet Research Systems Inc. | www.factset.com
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The fixed income team added 0.20% of relative value primarily through its duration and market allocation bets. The fixed
income assets in the portfolio were less sensitive to changes in interest rates during a period of time in which rates rose
on average, producing 0.09% of relative value. The portfolio was less sensitive to the long part of the yield curve, which
rose significantly less than average, causing a relative loss of 0.04%. Country allocation produced 0.18% in relative
value, with the Italy and Spain bets delivering a combined 0.09% of relative value. Bond selection within each country
detracted a total of 0.03% of relative value.

Balanced Attribution
Euro
Portfolio Benchmark Balanced Attribution
Port. Bench.
Average Port. Port. Port. Port. Average Bench. Bench. Bench. Bench.  Asset
Effective  Average Shift Twist Residual Effective Average Shift Twist Residual Class Shift Twist Allocation Selection Currency Total
Asset Class Duration Weight Return Return Return Duration Weight Retun  Return  Retum Effect Effect Effect Effect Effect Effect Effect
Total 5.16 100.00 -84 16 3.67 6.02 100.00 -1.22 26 3.23 58 09 -.04 15 07 ~26 45
Equity - 60.85 - - 5.02 - 50.95 - - 5.14 .28 - - -03 04 14 07
Consumer Discretionary - 5861 - = 413 - 461 - - 415 - - - -00 00 01 -01
Consumer Staples - 884 - - 526 - 729 - - 528 - - - .00 00 01 -01
Energy - 6.62 - - 458 - 536 - - 505 - - - -00 03 02 -05
Financials - 1201 - - 817 - 1071 - - 820 - - - -02 -00 03 01
Health Care - 737 - - 556 - 6.09 - - 559 - - - 00 00 01 01
Industrials - 877 - - 365 - 5867 - - 381 - - - 00 01 00 01
Information Technology 181 - - 550 - 154 - - 520 - - - -.00 01 00 01
Materials - 590 - - 243 - 484 - - 240 - - - -00 00 01 (]
Telecommunication Services - 339 -- 595 278 - - 595 - - - 00 00 -.00 00
Utilities = 253 = = 40 - 206 = = -46 = = = -00 00 00 -01
Fixed Income 545 37.08 -2.23 42 173 6.02 49.05 -2.47 52 1.32 35 .09 04 A8 -03 14 A
Austria 6.09 151 -250 47 66 654 209 -268 56 69 - 00 00 .00 -.00 00 01
Belgium 598 185 -245 46 32 666 275 272 57 38 - o 00 00 -00 01 02
Finland 582 50 -2.39 40 01 6.10 67 -250 45 00 - 00 00 00 00 00 00
France 591 783 -2.42 47 44 649 1174 -2.66 57 50 - 02 01 01 -01 05 07
Germany 507 6.46 =207 39 06 590 1235 241 52 10 - 02 01 .04 -.00 14 19
Iretand 503 185 -208 31 367 504 85 -209 31 367 - 01 00 03 -00 -06 -03
ltaly 566 10.04 232 45 337 597 10.00 244 50 348 - 01 01 .08 -0 -12 -07
Netherlands 522 168 -214 40 -07 6.12 333 -2.51 54 -07 - (] 00 01 -00 04 06
Spain 463 536 19 38 341 489 527 202 42 347 - o1 00 03 -00 o7 -03
[Cash] - 207 - 01 - - - - - -05 - - - - 02 -02
o) .
The currency team lost 0.26% in relative value by Balanced Attribution
deciding to leave the portfolio’s currency exposures Buro
unhedged. Outside of Euros, the portfolio had e " Balanced
currency exposure to British Pounds, Danish Krone, Por. Pot.  Bench. Bench.
. . . A Ci A Ci C
g J g J ed
Norwegian Krone, Swedish Krona, and Swiss ey Weight Retum  Weight B e
Francs. Each of these currencies depreciated Total 100.00 438 100.00 443 .26
relative to the Euro over the reporting period. e e o {10 TS =
Danish Krone 1.13 -.00 93 -.00 .00
Euro 65.74 - 7161 - -.07
Norwegian Krone .88 -1.26 .72 -1.26 -.00
Swedish Krona 3.00 -70 245 -70 .00
Swiss Franc 7.68 -2.39 6.87 -2.40 -01
Copyright © 2022 FactSet Research Systems Inc. All rights reserved FactSet Research Systems Inc. | www.factset.com
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In summary, the balanced attribution quantifies the relative value added by each of the four teams who helped manage
this portfolio:

Investment Team Relative Value

Asset allocators +58bps

Equity team -7bps

Fixed income team +20bps

Currency team -26bps

Total +46bps (difference from rounding)

Balanced attribution lets us dive into exactly how relative value was added from each of these teams, using attribution
effects that are relevant to their specific set of investment decisions and, where appropriate, calculating the attribution
effects relative to the asset class managed.

FactSet Research Systems Inc.
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Expanded Balanced Attribution Model Calculations
Carry Effect

Carry effect quantifies the portion of benchmark-relative return that can be attributed to the portfolio’s ability to optimize
return delivered from the passage of time. It can be thought of as an allocation calculation combined with a selection
calculation using portfolio and benchmark carry returns. The calculation uses the top down concept of proportional
weights and adjusts for the impact of the asset class allocation decision(s) made by the asset allocators earlier in the
investment process. The effect explains the remaining difference in carry returns between the portfolio and benchmark
by quantifying whether the fixed income portfolio manager allocated the fixed income assets to groups that had superior
carry returns and whether the portfolio manager selected fixed income assets within each group that produced superior
carry returns. Carry effect uses carry returns and is calculated relative to the fixed income asset class:

(Pwt - Powt) * (BCarryRet - BAssetClassCarryRet) * Pwt * (PCarryRet - BCarryRet)
where:

e Pwt = Portfolio Weight

* Ppwt = Portfolio Proportional Weight

* BcarryRet = Benchmark Carry Return

* BAssetClassCarryRet = Benchmark Asset Class Carry Return
* PcCarryRet = Portfolio Carry Return

Spread Effect

Spread effect quantifies the portion of benchmark-relative return that can be attributed to the portfolio’s ability to manage
spreads. It can be thought of as an allocation calculation combined with a selection calculation using portfolio and
benchmark spread returns. The calculation uses the top down concept of proportional weights and adjusts for the impact
of the asset class allocation decision(s) made by the asset allocators earlier in the investment process. The effect
explains the remaining difference in spread returns between the portfolio and benchmark by quantifying whether the fixed
income portfolio manager allocated the fixed income assets to groups that had superior spread returns and whether the
portfolio manager selected fixed income assets within each group that produced superior spread returns. Spread effect
uses spread returns and is calculated relative to the fixed income asset class:

(Pwt - Ppwt) * (BSpreadRet - BAssetClassSpreadRet) + Pwt * (PSpreadRet - BSpreadRet)
where:

e Pyt = Portfolio Weight

e Ppwt = Portfolio Proportional Weight

* BSpreadRet = Benchmark Spread Return

* BAssetClassSpreadRet = Benchmark Asset Class Spread Return
* PSpreadRet = Portfolio Spread Return

FactSet Research Systems Inc.
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Income Effect

Income effect quantifies the portion of benchmark-relative return that can be attributed to the portfolio’s ability to manage
income. It can be thought of as an allocation calculation combined with a selection calculation using portfolio and
benchmark income returns. The calculation uses the top down concept of proportional weights and adjusts for the impact
of the asset class allocation decision(s) made by the asset allocators earlier in the investment process. The effect
explains the remaining difference in income returns between the portfolio and benchmark by quantifying whether the
fixed income portfolio manager allocated the fixed income assets to groups that had superior income returns and
whether the portfolio manager selected fixed income assets within each group that produced superior income returns.
Income effect uses income returns and is calculated relative to the fixed income asset class:

(Pwt - Powt) * (BincRet - BAssetClassincRet) + Pwt * (PincRet - BincRet)
where:

e Pyt = Portfolio Weight

° Ppwt = Portfolio Proportional Weight

e Bj|ncRet = Benchmark Income Return

e BAssetClassincRet = Benchmark Asset Class Income Return

® PIncRet = Portfolio Income Return

Inflation Effect

Inflation effect quantifies the portion of benchmark-relative return that can be attributed to the portfolio’s ability to manage
inflation. It can be thought of as an allocation calculation combined with a selection calculation using portfolio and
benchmark inflation returns. The calculation uses the top down concept of proportional weights and adjusts for the
impact of the asset class allocation decision(s) made by the asset allocators earlier in the investment process. The effect
explains the remaining difference in inflation returns between the portfolio and benchmark by quantifying whether the
fixed income portfolio manager allocated the fixed income assets to groups that had superior inflation returns and
whether the portfolio manager selected fixed income assets within each group that produced superior inflation returns.
Inflation effect uses inflation returns and is calculated relative to the fixed income asset class:

(Pwt - Powt) * (Binfiret - BAssetClassInfiRet) + Pwt * (PinfIRet - BinfIRet)
where:

e Pwt = Portfolio Weight

e Ppwt = Portfolio Proportional Weight

e BjnfIRet = Benchmark Inflation Return

¢ BAssetClassInflRet = Benchmark Asset Class Inflation Return

¢ PinfIRet = Portfolio Inflation Return

FactSet Research Systems Inc.
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All attribution effects are calculated daily, summed upward, and combined over time using a compounding algorithm
(see Appendix).

Example

This example illustrates an expanded balanced attribution for the demo balanced portfolio over the same month:

The total effect from the balanced attribution analysis once again shows that the portfolio outperformed the benchmark
by 0.46% over the month. The expanded balanced attribution provides additional insight into how relative value was
added by the fixed income team.

Balanced Attribution

Euro
Portfolio Benchmark Balanced Attribution
Port. Pot Bench. Bench.  Asset

Average Residual Average Residual Class Shift Twist Allocation Selection Currency Total
Asset Class Weight Retum Weight Retum  Effect  Effect  Effect  Effect  Effect  Effect  Effect
Equity 60.85 5.02 50.95 5.14 .28 - - -03 -.04 -14 07
Consumer Discretionary 561 413 461 415 - -00 -00 -01 01
Consumer Staples 884 526 729 528 - - - 00 -.00 -0 -0
Energy 6.62 458 536 5.05 - - - -00 -03 -02 -05
Financials 1201 817 1071 820 - - - -02 -00 03 01
Health Care 737 556 6.09 559 - 00 -00 01 01
Industrials 677 385 567 s - - - 00 -01 -00 -01
Information Technology 181 550 1.54 520 - - - -00 01 00 01
Materials 590 243 484 240 00 00 -01 01
Telecommunication Services 339 595 278 595 - - - 00 00 - 00 -00
Utilities 253 -40 206 -46 - - - -00 00 -00 -01
Fixed Income 37.08 173 49.05 132 35 .09 -04 18 -03 -14 41
Austna 151 66 209 69 00 00 00 -00 00 01
Belgium 185 32 275 38 - 01 -00 00 -00 01 02
Finland 50 01 67 00 - 00 -00 00 00 00 00
France 783 44 11.74 50 - 02 -01 o1 -01 05 07
Germany 646 06 1235 10 02 01 04 -00 14 19
ireland 185 367 85 367 - 01 -00 03 -.00 - 06 -03
italy 10.04 337 10.00 348 - 01 -01 06 -01 -12 -07
Netherlands 168 -07 333 07 01 00 01 -00 04 06
Spain 5.36 341 527 347 - 01 00 03 -.00 -07 -03
[Cash] 207 01 - - -05 - - - - 02 -02

The basic balanced attribution shows that the fixed income team added 0.15% of relative value by way of asset
allocation and security selection. The expanded balanced attribution includes carry, spread, income, and inflation effects
that provide greater insight into where the 0.15% of relative value came from:

Effect Relative Value

Carry Effect Obps
Spread Effect 15bps
Income Effect Obps
Inflation Effect Obps
Allocation Effect Obps
Selection Effect -1bps
Total 14bps

FactSet Research Systems Inc.
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The additional relative value added came almost exclusively from spread management. The fixed income team’s time
management, income management, inflation management, and bond selection decisions did not materially add
additional relative value.

Copyright © 2022 FactSet Research Systems Inc. All rights reserved FactSet Research Systems Inc. | www.factset.com
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Summary

FactSet’s Balanced Attribution model explains the benchmark-relative total return of a balanced portfolio by quantifying
the relative value added by each investment decision that is typically seen in a balanced portfolio’s investment process.
The model assumes that asset class allocation is the first decision in the investment process and measures its impact
before calculating the additional

relative value added from other investment decisions. The relative value added from other investment decisions is
calculated relative to each respective asset class using only attribution factors relevant to the management of the asset
class. The model has optional attribution effects available for fixed income assets that can be used to explain their
relative value using relevant attribution factors based on the investment process. The model can be used in both single
and multi-manager situations.

FactSet Research Systems Inc.
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Appendix

Attribution effects are combined over time using one of two compounding algorithms:

e residual free — portfolio cumulative

e residual free — benchmark cumulative

The details of these compounding and smoothing algorithms are outside of the scope of this paper. Transaction-based
returns can be calculated using one of four methodologies:

e daily valuation

e cash flows at start of day

e purchase at start of day

e cash flows at middle of day (resembles “Mid-Point Dietz”)

The details of these transaction based return methodologies are outside of the scope of this paper.
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