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S Intro
/ Why and how this method is developed

= Bridging the gap between the drivers of investment returns (Risk) and
the decision-making process (Attribution)

= Evaluate the role of risk in interpreting attribution results

Brinson Attribution Risk-Adjusted Returns
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Risk-Adjusted Attribution

Risk-adjusted Attribution orT-C
FINA

NCE




Brinson-Fachler
/ Decision level

Classic Brinson-Fachler models a 2-step investment process, over a
single period (e.g., a day):

Benchmark

allocation

Notional
Allncati0n>

Selection>

Risk-adjusted Attribution

na = E w; 1
[

Portfolio

Allocation effect: A =1y, — 7

+

Selection effect: S :=1 — 1y,

rXS :=T_77
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5 Brinson-Fachler
/ Decision level

Example:
Return Attribution
(bps) Effect (bps)
Benchmark 109.64 Al . 2 o2
Notional Allocation 118.31 —> ocation '
Portfolio 131.38 Selection 13.06

Excess 21.74 Total 21.74

Risk-adjusted Attribution




Brinson-Fachler
Segment level

Allocation effect: 4; == (w; —w;) - (1; — 1)
Selection effect: S; =w; - (; —17)

ZAi+ZSi=A+S=rXS
[ L

Risk-adjusted Attribution

Return
T
Selection
1
Allocation
= Benchmark
contribution
BF term
w; w;
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Brinson-Fachler
/ Segment level

Weights (%) Returns (bps) Attribution Effects (bps)
Sector Benchmark Portfolio Excess Benchmark Portfolio Excess Sector Allocation Selection Total
Energy 7.34 1.94 -5.40 17.80 22.56 4,77 Energy 4,96 0.09 5.05
Materials 9.31 20.60 11.29 146.30 77.67 -68.63 Materials 4.14 -10.00
Industrials 11.43 25.47 14.04 95.57 199.58 104.01 Industrials -1.97 24.52
Consumer Disc 10.45 2.13 -8.32 122.63 115.68 -6.95 Consumer Disc -1.08 -0.15 -1.23
Consumer Staples 6.88 1.85 -5.03 48.05 82.87 34.83 jl> Consumer Staples 3.10 0.64 3.74
Health Care 2.95 3.77 0.82 -0.57 -175.76 -175.18 Health Care -0.90 -6.60 -7.51
Financials 27.84 25.09 -2.75 231.64 201.73 -29.91 Financials -3.35 -7.50 -10.85
Information Tech 5.07 3.79 -1.28 137.89 175.52 37.63 Information Tech -0.36 1.43 1.07
Telecom Services 8.07 8.07 0.00 2953 129.12  158.64 Telecom Services (000) 1281 12.81
Utilities 10.67 7.29 338 | -13.03  -13.03] 0.00 Utilities 415 [000) 415
Total 100.00 100.00 0.00 109.64 131.38 21.74 Total 8.68 13.06 21.74
Observations:

Risk-adjusted Attribution

= Top contributor: Industrials — Selection
= Top detractor: Materials — Selection

= Passive allocation for Telecom Services
= Passive selection for Utilities
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» Short-term risk

/ = We need a definition of risk representing a single period, reflecting the
decision made by the manager

= A portfolio return is decomposed into contributions from all securities:

r = E Wy * T
S

= This gives the short-term volatility :

0= Z Wg * Wy * COVg 5
S, X
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5 Short-term risk

/ = Turning the short-term volatility to a ratio of risk premium per unit
of risk results in the short-term Sharpe ratio:

Return 4
- f Sharpe ratio
o line
ST =

o

r [

Portfolio
f ? Risk-free asset Volatility
>
g risk
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Short-term risk

Risk-free rate (bps) 1.262
H PO rtfo |,| O: 0-, ST Short-term Volatility (bps) Short-term Sharpe Ratio
Benchmark 192.96 0.562
Notional Allocation 200.17 0.585
Portfolio 224,75 0.579
= Benchmark: &, sr
Short-term Volatility (bps) Short-term Sharpe Ratio
Sector Benchmark Portfolio Excess Benchmark Portfolio Excess
Energy 207.51 250.77 43.26 0.080 0.085 0.005
o N OtIOnal A“.O Catlon' T Materials 225.18  211.77 -13.41 0.644 0.361 -0.283
ONAr» STNA Industrials 22099 33711  116.11 0427 0588  0.162
Consumer Disc 196.96 303.45 106.49 0.616 0.377 -0.239
Consumer Staples 167.56 162.82 -4.75 0.279 0.501 0.222
— — Health Care 164.44 194.18 29.74 -0.011 -0.912 -0.900
[ | ® . . . .
Segm e ntS. O-l ? Srl O-l ? Srl Financials 230.86 233.59 2.73 0.998 0.858 -0.140
P tf l B h | Information Tech 264.92 292.03 27.12 0.516 0.597 0.081
ortrolio enchmark Telecom Services 156.63 198.28 41.66 -0.197 0.645 0.841
Utilities 216.90 216.90 0.00 -0.066 -0.066 0.000
Total 192.96 224.75 31.78 0.562 0.579 0.017
Risk-adjusted Attribution oORT-C
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5 Risk-adjusted attribution

7

Our proposed method combines the ideas of classic Brinson attribution
and short-term risk

Important: Apply the method to the level on which the investment
decisions are made

Levels:
= Qverall
= Per decision
Per decision and per segment

Risk-adjusted Attribution




Risk-adjusted attribution
Overall level

Sharpe ratio

I'ye =T — r 1
AY S
= —-f)-T—-f)
RA RI
_ — r T
=0-Sr—0-ST x5 XS
(G- (sr—357) = rf4 Risk-Adjusted *"
T Benchmark
. =\ = . RR Dl enchmar
=<  (o6—a)-57 =i rfR Risk-Related o 55
+ premium
(0 —7)-(sr—51) = 1 RiskInteraction
~ Volatility
g a risk

©,
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» Risk-adjusted attribution
7 Overall level

Example:
Excess Return
Short-term Short-term _ ' Contribution (bps)
Volatility (bps)  Sharpe Ratio Risk adjusted (RA) 3.34
Benchmark 192.96 0.562 Risk related (RR) 17.85
Portfolio 224.75 0.579 Risk interaction (RI) 0.55
Total 21.74

Observation:
= Excess return is mostly due to excess risk taken in the portfolio

Risk-adjusted Attribution




Risk-adjusted attribution

Decision level Sharpe ratio

Sr
We can decompose the R GRI
allocation and selection effect
in a similar way: >Tna
ARA ARI
ST
ER
Benchmark 5
] ARR
risk
premium
~ Volatility
& Ona o risk
Risk-adjusted Attribution orT-C @
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5 Risk-adjusted attribution
/ Decision level

Example:
Short-term Short-term Attribution Effects (bps)
Volatility (bps) Sharpe Ratio Allocation Selection Total
Benchmark 192 96 0562 :> Risk adjusted (RA) 4.46 3.30
Notional Allocation  200.17 0.585 Risk related (RR) 4.05 14.37 18.42
_ Risk interaction (RI) 0.17 -0.14 0.02
Portfolio 224.75 0.579 Total 368 13.06 21.74

Observations:

o almost evenly due to risk-adjusted and risk-related outperformance
= Selection mainly attributable to excess risk

Risk-adjusted Attribution orT-C
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Risk-adjusted attribution

Let’s stack up all analyses until now:

Brinson-Fachler

Risk-adjusted (Overall)

Risk-adjusted (Decision)

Attribution Excess Return Attribution Effects (bps)
Effect (bps) Contribution (bps) Allocation Selection Total
Allocation 8.68] Riskadjusted (RA) 3.34] Risk adjusted (RA) 4.46 -1.16 3.30
Selection 13.06 Rfsk _related (RR) 17.85 Risk related (RR) 4.05 14.37 18.42
Risk interaction (RI) 0.55  Risk interaction (RI) 0.17 -0.14 0.02
Total 21.74 1o 21.74 Total 868  13.06 | 21.74

Risk-adjusted Attribution

The level of the analysis matters!
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5 Risk-adjusted attribution

/ Segment level

= Portfolio risk premium
contribution, split into the
benchmark risk premium
contribution and attribution
effects

Risk-adjusted Attribution

Sharpe
* ratio
/
SH
ST SRA
l ] Volatility
/ risk
ST;
A; SiRR
_ | Benchmark
ST 0L
contribution / o
(W; X 0; X §T;) BF term 0; l
L
=
» Weight
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Risk-adjusted attribution
Segment level - Selection

Attribution Effects (bps)

Allocation Selection Total
Sector RA RR RI Total RA RR RI Total
Energy 4.96 0.02 0.07 0.00 0.09 5.05
Materials 4.14 -13.14 -1.78 078 | -14.14 -10.00
Industrials -1.97 9.09 12.62 4.78 26.49 24.52
Consumer Disc -1.08 -1.00 1.40 -0.54 -0.15 -1.23
Consumer Staples 3.10 0.69 -0.02 -0.02 0.64 3.74
Health Care -0.90 -5.58 -0.01 -1.01 -6.60 -7.51
Financials -3.35 -8.09 0.68 -0.10 -7.50 -10.85
Information Tech -0.36 0.81 0.53 0.08 1.43 1.07
Telecom Services 0.00 10.64 -0.66 2.83 12.81 12.81
Utilities 4.15 0.00 0.00 0.00 0.00 4.15
Total 4.46 4.05 0.17 8.68 -6.57 12.82 6.81 13.06 21.74

Observations:

= Top contributor: Industrials — Additional risk

= Top detractor: Materials - Risk adjusted

= Passive selection for Utilities — Passive risk tolerance
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Brinson-Fachler

Segment level

Weights (%) Returns (bps) Attribution Effects (bps)
Sector Benchmark Portfolio Excess Benchmark Portfolio Excess Sector Allocation Selection Total
Energy 7.34 1.94 -5.40 17.80 22.56 4,77 Energy 4,96 0.09 5.05
Materials 9.31 20.60 11.29 146.30 77.67 -68.63 Materials 4.14 -10.00
Industrials 11.43 25.47 14.04 95.57 199.58 104.01 Industrials -1.97 24.52
Consumer Disc 10.45 2.13 -8.32 122.63 115.68 -6.95 Consumer Disc -1.08 -0.15 -1.23
Consumer Staples 6.88 1.85 -5.03 48.05 82.87 34.83 jl> Consumer Staples 3.10 0.64 3.74
Health Care 2.95 3.77 0.82 -0.57 -175.76 -175.18 Health Care -0.90 -6.60 -7.51
Financials 27.84 25.09 -2.75 231.64 201.73 -29.91 Financials -3.35 -7.50 -10.85
Information Tech 5.07 3.79 -1.28 137.89 175.52 37.63 Information Tech -0.36 1.43 1.07
Telecom Services 8.07 8.07 0.00 -29.53  129.12  158.64 Telecom Services (000) 1281 12.81
Utilities 10.67 7.29 -3.38 -13.03 __ -13.03 0.00 Utilities 415 [000) 415
Total 100.00 100.00 0.00 109.64 131.38 21.74 Total 8.68 13.06 21.74
Observations:

Risk-adjusted Attribution

= Top contributor: Industrials — Selection

= Top detractor: Materials — Selection

= Passive allocation for Telecom Services

[ = Passive selection for Utilities

]
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Risk-adjusted attribution
Segment level - Allocation

Attribution Effects (bps)

Allocation Selection Total
Sector RA RR RI Total RA RR RI Total
Energy 4.75 0.12 0.09 4.96 0.02 0.07 0.00 0.09 5.05
Materials 2.58 1.49 0.08 4.14 -13.14 -1.78 0.78 -14.14 -10.00
Industrials -3.22 1.28 -0.03 -1.97 9.09 12.62 4.78 26.49 24.52
Consumer Disc -1.55 0.49 -0.02 -1.08 -1.00 1.40 -0.54 -0.15 -1.23
Consumer Staples 1.87 1.17 0.06 3.10 0.69 -0.02 -0.02 0.64 3.74
Health Care -0.60 -0.29 -0.02 -0.90 -5.58 -0.01 -1.01 -6.60 -7.51
Financials -2.84 -0.45 -0.06 -3.35 -8.09 0.68 -0.10 -7.50 -10.85
Information Tech -0.11 -0.25 -0.01 -0.36 0.81 0.53 0.08 1.43 1.07
Telecom Services 0.00 0.00 0.00 0.00 10.64 -0.66 2.83 12.81 12.81
Utilities 3.57 0.50 0.08 4.15 0.00 0.00 0.00 0.00 4.15
Total 446 4.05 0.17 8.68 -6.57 12.82 6.81 13.06 21.74

Observations:

Risk-adjusted Attribution

= Top contributor: Energy — Risk adjusted

= Top detractor: Financials — Risk-adjusted

= Passive allocation for Telecom Services
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» Takeaways

4

= Expand on classical attribution to show how risk affected the outcome
of decisions

= Risk decomposition
Risk-adjusted outperformance
Incremental Risk
Interaction

= Application of new attribution framework to various decision levels
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» Variants

7

= Independent selection decision (separate interaction effect)
= Brinson-Hood-Beebower
= Multi-level

(Details in the article)

Risk-adjusted Attribution




Questions?
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Risk-adjusted Attribution

Disclaimer

Ortec Finance would like to emphasize that Ortec Finance is a software provider of technology and IT solutions for
risk and return management for institutions and private investors. Please note that this information has been
prepared with care using the best available data. This information may contain information provided by third parties
or derived from third party data and/or data that may have been categorized or otherwise reported based upon
client direction. For this information of third party providers, the following additional terms and conditions regarding
the use of their data apply: https://www.ortecfinance.com/en/legal/disclaimer.

Ortec Finance and any of its third party providers assume no responsibility for the accuracy, timeliness, or
completeness of any such information. Ortec Finance and any of its third party providers accept no liability for the
consequences of investment decisions made in relation on this information. All our services and activities are
governed by our general terms and conditions which may be consulted on https://www.ortecfinance.com/ and shall
be forwarded free of charge upon request.

Any analysis provided herein is derived from your use of Ortec Finance’s software and does not constitute advice as
to the value of securities or the advisability of investing in, purchasing, or selling securities. All results and analyses
in connection with Ortec Finance’s software are based on the inputs provided by you, the client. Ortec Finance is not
registered as an investment adviser under the US Investment Advisers Act of 1940, an equivalent act in another
country and every successive act or regulation. For the avoidance of doubt, in case terms like “client(s)” and
“advisor(s)” are used in communications of Ortec Finance, then these terms are always referred to client(s) of Ortec
Finance's contract client and its advisor(s).
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