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Asset allocation challenge for asset managers
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Solution: industrialization of customised asset allocations
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Robo. Adymor Tactical Asset Allocation Ez;ﬁ:
(Retail clients) (Institutional clients) Transparent

Be able to explain portfolio

A framework to implement Tactical Asset Allocation (TAA) in a robust, systematic and transparent

For illustration purposes only.
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The Tactical Asset Allocation (TAA) problem in theory
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Strategic Asset  constraints
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The Tactical Asset Allocation (TAA) problem in practice

Ex ected returns
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The Tactical Asset Allocation (TAA) problem in practice

Expected Returns Mean Variance Portfolios
not known with certainty create positions to exploit return-risk inconsistencies
not consistent with the risk model lead to extreme and concentrated allocations

MVQ portfolios are hard to implement in practice
Often under-diversified and unstable
In practice robust approaches must be used to ensure feasibility
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The Tactical Asset Allocation (TAA) problem in practice

SAA Assets: SAA Portfolio

Core Assets: Investment Views
Europe EMU Europe Europe Active
Europe EMU SC USA USA Active
Europe UK Japan Japan Active
USA Emerging Global Emerging Active
.. USA SC World Active
qulltles Japan Europe Passive
Emerging Global USA Passive
Japan Passive
Emerging Passive
World Passive
EUR Sovereign EUR Aggregate EUR Sovereign Active
EUR Investment Grade USD Aggregate EUR Investment Grade Active
EUR High Yield High Yield Global EUR Aggregate Active
USD Sovereign EMD HC Sov Global EUR High Yield Active
USD Investment Grade USA Investment Grade Active
USD High Yield USA High Yield Active
Bonds EMD HC Sov Global Global Aggregate Active
EMD LC Sov Global Emerging HC Active
EUR Sovereign Passive
EUR Investment Grade Passive
USA Investment Grade Passive
Emerging HC Passive
Commodities Global Commodities Global Commodities Active
. . R Commodities Passive
Diversification Real Estate Pan-Europe Real Estate Pan-Europe Real Estate Europe Active

Real Estate Europe Passive

For illustration purposes only.
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Expressing Tactical Asset Allocation (TAA) views in practice

Tactlcal views
O
I' =0 Unconstrained

gq-\f: \ Tactical Asset

Allocation

Volatility \ 4
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Common practice by Asset Managers
Risk budgeting translates TAA views into tactical target deviations

Views
Independent directional tilt consuming Active Risk Budget
Expressed as Scores: expected direction & conviction

Scores
Share of Active Risk Budget consumed by Portfolio Tilt, e.g.:
100% Score => portfolio tilt = 100% x Active Risk Budget
50% Score => portfolio tilt = 50% x Active Risk Budget

Source: Issaoui, T., R. Perchet, O. Retiére, F. Soupé, C. Yin, and R. Leote de Carvalho (2022) Mass Costumization of Asset Allocation The Journal of Investing 31(3) 73-97; DOI: 10.3905/j0i.2021.1.217
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Expressing Tactical Asset Allocation (TAA) views in practice

 Active Risk Budget = 5% (TE)

Unconstrained Active Portfolio Representing Qualitative Views

TE Allocated
Score: Based on
Qualitative % of TE Conviction Volatility of Unconstrained
Bond EUR Investment Grade View Consumption and Direction Asset Returns Active Portfolio
Bond EUR Sovereign ——— -100% -5.0% 4.0% -124.8%
Qualitative view: ++ Bond EUR Investment Grade ++ 50% 2.5% 4.0% 63.2%
Bond USD Investment Grade = 0% 0.0% 5.9% 0.0%
5% (TE) * 50% (score conviction) = 2.5% Bond USD High Yield - 50% 2.5% 9.2% 27.2%
Bond EMD HC Sov. Global - -25% -1.3% 8.7% -14.4%
Equity Europe EMU -— -50% -2.5% 16.4% -15.2%
Equity Europe EMU SC - 50% 2.5% 18.2% 13.8%
Portfolio Sum of Active Weights -50.3%
2.5% I 4.0% (volatility) = 63.2%
NOTES: + + + + represents a positive directional view (against cash) with full conviction; = represents a neutral view; and - - - - rep-

resents a negative direction view with full conviction. Investment grade and high yield refer to corporate bonds and their common
definitions using agency ratings and standard indices. This example is for illustration purposes only and does not reflect any current
or past or expected views. The choice of abstract scores to express full conviction is arbitrary and, in practice, can be more granular.

Source: Issaoui, T., R. Perchet, O. Retiére, F. Soupé, C. Yin, and R. Leote de Carvalho (2022) Mass Costumization of Asset Allocation The Journal of Investing 31(3) 73-97; DOI: 10.3905/j0i.2021.1.217
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Optimization used to implement constraints while remining faithful to views

Tactical views
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Source: Issaoui, T., R. Perchet, O. Retiére, F. Soupé, C. Yin, and R. Leote de Carvalho (2022) Mass Costumization of Asset Allocation The Journal of Investing 31(3) 73-97; DOI: 10.3905/j0i.2021.1.217
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Optimization used to create TAA portfolio with only active and passive funds

Tactical views
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Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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RPO* from implied returns derived from active views

“® B 1 , ’
\\V% AWTAA = argmax (ﬂ AWTAA — EAWTAA )X AWTAA - K\/AWTAA Q AWTAA)

portfolio portfolio variance portfolio exposure to estimation
expected return from the risk model uncertainty in expected returns

Q) uncertainty matrix capturing confidence and co-dependence of views in the optimization
A aversion to risk
Kk aversion to uncertainty

Expected return inputs
unconstrained active portfolio w,.;iye With target active tilts is assumed efficient

KQWg ctive

. T .
\/Wactwe Qwqctive

n= + 2sz"active

I translate at individual asset class level the information in the qualitative views

Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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Risk model Unconstrained TAA

C

Implied returns
with uncertainty

* Robust Portfolio Optimization
For illustration purposes only.
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RPO* from implied returns derived from active views, including active fund alpha

“® B 1 , ’
\\V% AWTAA = argmax (ﬂ AWTAA — EAWTAA )X AWTAA - K\/AWTAA Q AWTAA)

portfolio portfolio variance portfolio exposure to estimation
expected return from the risk model uncertainty in expected returns

Q) uncertainty matrix capturing confidence and co-dependence of views in the optimization
A aversion to risk
Kk aversion to uncertainty

Expected return inputs
unconstrained active portfolio w,.;iye With target active tilts is assumed efficient

KQWg ctive
. T .
\/Wactwe Qwqctive

y is an aversion to active fund alpha: higher y more passive funds

o=

1
+ 2AEWqctive + ;afb

I translate at individual asset class level the information in the qualitative views

Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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Optimization used to implement constraints while remining faithful to views

“® B 1 , ’
\\V% AWTAA = argmax (ﬂ AWTAA — EAWTAA )X AWTAA - K\/AWTAA Q AWTAA)

portfolio portfolio variance
expected return from the risk model

Optimise from implied returns i subject to constraints:
zero sum active weights
long only constraint
no leverage

portfolio exposure to estimation
uncertainty in expected returns

etc.

Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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Constructing the TAA portfolio with only funds is just about adding constraints

=

— A ! /
Awraa = argmax (H AWraa — 5 AWrpp Z AWTpp — K \/ AWrpp Q AWTAA)

portfolio portfolio variance portfolio exposure to estimation
expected return from the risk model uncertainty in expected returns

Optimise from implied returns i subject to constraints
zero sum active weights
long only constraint
no leverage WsaA

Wraa Can only invest in funds

1
etc. / Wsaa \ / 0 \
nsaa SAA core indices :

NSAA 0
Wsaa |
0 WTAA
Neunds INvestable Funds \ : / \ N : /
funds
0 WrtaA

Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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The full risk model X and the uncertainty in expected returns matrix €2
L= 2:sy:stematic + Zihematic T 2:fund specific Q= Q-systematic + Zihematic T 2:fund specific

z:systematic = ﬁallzcoreﬁ&ll ststematic = Balldiag(zcore)ﬁall

Diagonalizing Qg stematic Shrinks correlation-driven instability in portfolio optimization while preserving asset volatilities
Non-diagonal thematic and fund-specific blocks of Q needed for implementation through benchmarks and funds

Core assets Benchmarks Funds Core assets Benchmarks Funds
0 .. 0 0 0 0 0 T 0 .. 0 0 .. O 0 0 7
: : : 0 : : 0 : Core assets 0 0 Core assets
0 .. 0 0 0 0 0 0 0 0 .. 0 0 0
0 .. 0 varl, . 0 Bryvary, . 0 0O ..0O0 ..0 0 .. O
: 0 Benchmarks > L 0 0 Benchmarks
Lthematic = [0 .. 0 0 var;cb 0 }g’varbtb fundspecific = g g g 0 0
2 1
0 . 0 ﬁ)}bvarg}‘ 0 (ﬁf}b) 'l/"a‘]"blc 0 0 . 0 0 . 0 va:rfb .... [.)
P00 i 5 : E E Funds 0 ¢ i 0 : " : Funds
0 .. 0 0 . Bluva® 0 A 0 .. 00 .. 0 0 . wvark
i b V% pe (be) var, | ! b
B} betas of the funds relative to core assets varg, = (Ufc) specific variance of funds relative to core assets
B}, betas of benchmarks relative to core assets vari. = (a},)" specific variance of benchmarks relative to core assets
Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN For illustration purposes only.
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Mapping of SAA Assets on Core Assets

Beta of SAA assets to Core Assets

D
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= = w w P Q g 2 2 o) 2 e ) Q Q i (: a A .
s | £]8 8 8 . %2 5 ¥l 2 £ g8 E g = 2|8 §£|2 &8 %
g > 5 5 5 2] %) = £ 22 & & a a a = =) ] « -, ~ :
Elg|s =5 2 2 % =12 2 2 2 2% 2% 2 2| £|F ¢ ¢
< 5/§ £ % £ £ € €T ¥ ¥z z &z &z|: §|¢ & ¢t
S > >
SAA Assets Tickers s 1818 & & @ & & |8 & & & & & & 2|8 A|8 & &
Equity Europe M7EU Index 16% [ 1.8% | 0.49 0.09 0.37 0.37
Equity USA NDDUUS Index 12% | 0.0% 1.00 1.00
Equity Japan NDDLIN Index 7% | 0.0% 1.00 1.00
Equity Emerging Global NDUEEGF Index 6% | 0.0% 1.00 1.00
Bond EUR Aggregate LBEATREU Index 20% | 0.3% 0.65 0.27 0.03
Bond USD Aggregate LBUSTRUU Index 20% | 0.9% 0.61 0.24 0.06
Bond High Yield Global LG30TREH Index 6% | 1.0% 0.21 0.60 0.24
Bond EMD HC Sov Global JPGCCOMP Index 4% | 0.0% 1.00
Diversification Real Estate Pan-Europe |TRNHUE Index 4% | 0.0% 1.00
Diversification Commodity Global BCOMXALT Index 5% | 0.0% 1.00

Source: Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., (2026) Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework, SSRN
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Mapping Benchmarks on Core Assets

Beta of Benchmarks to Core Assets
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g1 2 2 2 2 % 2128 2 2 2 2 2 2 2| $|§ ¢ %
= £ £
1€ £ £ £ £ £ |z z ¢z ¢z ¥ ¥ ¥ oz|: :|¢t ¢ g
Z =
Benchmarks Els &8 8§ § & & |2 & & & & & & 2|8 B8 5 &8
Equity Europe 1.8% | 0.49 0.09 0.37 0.37
Equity Europe ESG 2.0% | 0.49 0.10 0.36 0.36
Equity USA S&P500 0.6% 0.99 0.99
Equity USA Value 5.1% 0.78 0.13 0.91
G..)
Equity Global All Countries Water 6.3% | 0.01 0.12 0.17 0.26 0.20 0.12 0.06 0.51 0.17 0.12
Bond EUR Sovereign 0.0% 1.00
Bond EUR Sovereign ESG 0.2% 0.99
Bond EUR Investment Grade 0.0% 1.00
Bond EUR Investment Grade SRI 0.3% 0.01 1.04 0.01
G...)
Bond Global Aggregate Green 0.9% 0.30 0.49 0.28 0.06
Diversification Commodity Energy & Metals | 4.7% 0.79
(..
Source: Yin, C., R. Perchet, and F. Soupé (2021) A Practical Guide To Robust Portfolio Optimization Quantitative Finance; DOI: 10.1080/14697688.2020.1849780 For illustration purposes only.
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MULTI-ASSET PORTFOLIOS WITH ACTIVE AND PASSIVE FUNDS

Mapping Funds on Core Assets

Beta of Funds to Core Assets

&
O
=)

Diversification Real Estate Pan-Europe
Diversification Commodity Global

exposure to its benchmark
Expected alpha

Equity Europe EMU

Equity Europe EMU SC
Equity USA SC

Equity Emerging Global
Bond EUR Sovereign

Bond EUR Investment Grade
Bond EUR High Yield

Bond USD Sovereign

Bond USD Investment Grade
Bond USD High Yield

Bond EMD HC Sov Global
Bond EMD LC Sov Global
Currency USD

Currency GBP

Currency JPY

Equity USA
Equity Japan

Fund Designation

; Beta of fund relative to its benchmark
Specific Volatility of fund relative to

W
(O}
X

0.96%| 0.8% | 0.50 0.09 0.37
0.61%( 1.1% | 0.46 0.09 0.34
0.15%]-0.2% | 0.49 0.10 0.36 0.36

Equity Europe Mid-large Active Fundamental Art 8
Equity Europe Mid-large Active Quant Art 8 0.93
Equity Europe Mid-large Passive Index Art 8 1.00 | 0.5%
(..)
Equity World Disruptive Tech Active Fundamental Art 8 1.14 1 6.1% [ 0.5 [0.96%| 2.1% 0.09 1.01 0.12 1.13

Equity World Mid-large Passive Index Art 8 1.00 | 0.1% | 0.0 [0.16%]-0.2%] 0.11 0.04 0.10 0.58 0.01 0.11 0.05 0.64 0.10 0.11

o o .
w w Equity Europe UK

e
%
o~
o (a») o . . .
= O o |Expected information ratio before costs

Bonds EUR Sovereign Active Fundamental Art 8 097 | 0.8% [ 0.5 [0.43%]| 0.0% 0.97
Bonds EUR Sovereign Passive Index Art 8 1.00 [ 0.2% | 0.0 [0.15%](-0.2% 0.99

(..)
Bonds Global Green Active Fundamental Art 9 0.96 | 0.7% | 0.5 |0.43%]-0.1% 029 0.47 027 0.06

Commeodities Global All Passive Index Art 6 1.00 | 0.1% | 0.0 [0.39%] -0.4% 0.79
(...)

Source: Yin, C., R. Perchet, and F. Soupé (2021) A Practical Guide To Robust Portfolio Optimization Quantitative Finance; DOI: 10.1080/14697688.2020.1849780 For illustration purposes only.
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Examples and Results

NO TACTICAL VIEW
NO THEMATIC VIEW

Confidence in active alpha increases:
« Tracking Error increases

» Portfolio favors high-alpha active funds

Optimal Tactical Portfolios as a function of RB /y

Source: Table 1 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework
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RB /vy 2.00% 0.40% 0.13% 0.04% 0.00%
Portfolio Active Fund Net Alpha 1.41% 0.95% 0.47% 0.18% 0.05%
Tactical & Thematic Implied Excess Returns - - - - -
Information ratio 0.80 0.99 0.77 0.35 0.11
Portfolio Volatility 7.73% 7.42% 7.36% 7.35% 7.35%
Portfolio Tracking Error 1.76% 0.97% 0.61% 0.50% 0.49%
Active Fundamental 72.2% 67.0% 58.1% 50.2% 48.0%
Active Quant 27.8% 32.3% 20.9% 12.7% 7.1%
Passive Index 0.0% 0.7% 21.0% 37.1% 44.8%
Equity 50.8% 44.0% 42.2% 41.4% 41.1%
Fixed Income 39.5% 45.8% 47.8% 48.6% 48.9%
Commodities 7.8% 6.3% 6.1% 6.1% 6.1%
Real Estate 1.9% 3.9% 3.9% 3.8% 3.8%
19




Examples and Results

NO TACTICAL VIEW Portfolio Beta exposures of to Core Assets
Optimal Tactical Portfolios as a function of RB /y SAA
NO THEMATIC VIEW RB/y 2.00%  040%  0.13%  0.04%  0.00% | Portfolio
Equity Europe EMU 0.05 0.07 0.08 0.08 0.08 0.08
Equity Europe EMU SC 0.01 0.02 0.02 0.02 0.02 0.01
Equity Europe UK 0.04 0.06 0.06 0.06 0.06 0.06
Equity USA 0.14 0.12 0.12 0.12 0.12 0.12
Equity USA SC - 0.01 - - - -
Beta exposures to core assets: Equity Pacific Japan 0.12 0.08 0.07 0.07 0.07 0.07
Equity Emerging Global 0.09 0.05 0.06 0.06 0.06 0.06
« Remain aligned with those in SAA Bond EUR Sovereign 0.07 0.14 0.16 0.17 0.17 0.13
Bond EUR Investment Grade 0.05 0.08 0.09 0.09 0.09 0.05
Bond EUR High Yield - - - - - 0.01
Bond USD Sovereign 0.14 0.07 0.06 0.05 0.05 0.13
Increase in Tracking Error: Bond USD Investment Grade 0.03 0.08 0.07 0.07 0.06 0.05
Bond USD High Yield - 0.02 0.03 0.03 0.03 0.04
. Bond EMD HC Sov Global 0.11 0.08 0.07 0.07 0.07 0.07
« From uncorrelated active fund alpha Bond EMD LC Sov Global ) ) ) ) ) )
Diversification Real Estate Pan-Europe 0.02 0.04 0.04 0.04 0.04 0.04
Diversification Commodity Global 0.07 0.05 0.05 0.05 0.05 0.05
Currency USD 0.23 0.18 0.18 0.18 0.18 0.18
Note; We choose to wc?rk with RB/y = 0.13%, for the Currency GBP 0.04 0.06 0.06 0.06 0.06 0.06
remainder of the experiments. Currency JPY 0.12 0.08 0.07 0.07 0.07 0.07

Source: Table 1 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework
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Examples and Results

Optimal Tactical Portfolios with Minimum allocation to

NO TACTICAL VIEW Sustainable Investments
Minimum SI 0% 30% 40% 50% 75%
NO THEMATIC VIEW Equity Europe Active 14% 14% 14% 15% 16%
Equity USA Active 5.4% 5.4% 7.0% 7.7% -
CONSTRAINT ON SUSTAINABILITY Equity Japan Active 4.6% 4.6% 4.6% 4.6% -
Equity Emerging Active 1.7% 1.7% 1.7% 1.7% -
Equity World Active 2.7% 2.7% 3.5% 4.5% 24.4%
Bond EUR Sovereign Active 7.5% 7.5% 7.1% - -
Bond EUR Investment Grade Active 3.1% 3.1% 0.8% - -
A F - o/ - Bond EUR Aggregate Active 5.0% 5.0% - - -
Beyond st al |Ocat|0n to SI 40 /0 ) Bond EUR High Yield Active - - 0.3% 0.4% -
Bond USA Investment Grade Active 5.8% 5.8% 4.7% 2.8% -
A i Bond USA High Yield Active 3.2% 3.2% 2.8% 1.5% -
Funds Wlth Iarge exposures tO SI preferred Bond Global Aggregate Active 15.5% 15.5% 26.6% 37.9% 54.9%
Bond Emerging HC Active 2.7% 2.7% 3.0% 3.9% -
A i Commodities Active 3.9% 3.9% 3.9% 3.9% -
Porth“O concentrates on these feW fundS Real Estate Europe Active 3.8% 3.8% 3.9% 4.0% 52%
Equity Europe Passive 1.9% 1.9% 1.5% 1.3% -
Equity USA Passive 4.5% 4.5% 1.2% - -
Equity Japan Passive 2.2% 2.2% 1.8% 1.6% -
Equity Emerging Passive 4.3% 4.3% 4.1% 4.0% -
Equity World Passive 0.9% 0.9% 2.9% 2.7% -
Bond EUR Sovereign Passive 1.7% 1.7% - - -

Bond EUR Investment Grade Passive - 5 - - -
Bond USA Investment Grade Passive - - - - -

Bond Emerging HC Passive 3.1% 3.1% 2.1% - -
Commodities Passive 2.3% 2.3% 2.2% 2.2% -
Real Estate Europe Passive 0.1% 0.1% - - -

Source: Table 5 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework For illustration purposes only.
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Despite reduction in fund diversification:

Examples and Results

NO TACTICAL VIEW
NO THEMATIC VIEW

CONSTRAINT ON SUSTAINABILITY

Similar exposures to core asset class as in SAA

Portfolio Beta exposures to Core Assets
Optimal Tactical Portfolios with Minimum
SAA . .
Portfolio allocation to Sustainable Investments

Minimum SI 0% 30% 40% 50% 75%
Equity Europe EMU 0.08 0.08 0.08 0.08 0.08 0.07
Equity Europe EMU SC 0.01 0.02 0.02 0.02 0.02 0.04
Equity Europe UK 0.06 0.06 0.06 0.06 0.07 0.09
Equity North America USA 0.12 0.12 0.12 0.11 0.11 0.06
Equity North America USA SC - - - - - 0.05
Equity Pacific Japan 0.07 0.07 0.07 0.07 0.07 0.03
Equity Emerging Global 0.06 0.06 0.06 0.06 0.06 0.01
Bond EUR Sovereign 0.13 0.16 0.16 0.14 0.11 0.16
Bond EUR Investment Grade 0.05 0.09 0.09 0.11 0.17 0.26
Bond EUR High Yield 0.01 - - - - -
Bond USD Sovereign 0.13 0.06 0.06 0.08 0.10 0.15
Bond USD Investment Grade 0.05 0.07 0.07 0.06 0.05 0.03
Bond USD High Yield 0.04 0.03 0.03 0.03 0.01 -
Bond EMD HC Sov Global 0.07 0.07 0.07 0.06 0.05 -
Bond EMD LC Sov Global - - - - - -
Diversification Real Estate Pan- 0.04 0.04 0.04 0.04 0.04 0.05
Europe
Diversification Commodity Global 0.05 0.05 0.05 0.05 0.05 -
Currency USD 0.18 0.18 0.18 0.18 0.17 0.12
Currency GBP 0.06 0.06 0.06 0.06 0.07 0.09
Currency JPY 0.07 0.07 0.07 0.07 0.07 0.03

Source: Table 6 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework
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Examples and Results

TACTICAL VIEWS: DIRECTIONAL VIEW ON EQUITY USA

Optimal Tactical Portfolios with views

Optimal Tactical Portfolios with views

N

Equity USA view (S,

irectional)

-100% -S50% 0% 50% 100%

Portfolio Active Fund Net Alpha
Tactical & Thematic Implied Excess Returns

0.29%  037% 0.47% 0.35% 0.31%
0.72%  0.20% - 0.21% 0.78%

Total Excess Return

1.01%  0.56% 0.47% 0.56% 1.10%

Information ratio

0.52 0.48 0.77 0.47 0.53

Portfolio Volatility
Portfolio Tracking Error
Active Fundamental
Active Quant

Passive Index

Equity

Fixed Income
Commodities

Real Estate

6.19%  6.71% 7.36% 8.11% 8.85%
1.94% 1.18% 0.61% 1.19% 2.05%
68.9%  65.8% 58.1% 51.8% 46.2%
10.7% 13.9% 20.9% 13.4% 12.1%
204%  203% 21.0% 34.7% 41.7%
29.8%  35.6% 422% 482% 53.8%
60.0%  542% 47.8% 42.0% 36.4%
6.7% 63% 6.1% 57% 5.4%
3.5% 38% 39% 41% 4.4%

Stronger directional views increase in tracking error

Allocation to passive increases as positive tactical view increases

qu“ty US view (S directional)

N -100% -50% 0% 50% 100%
Equity Europe Active 14%  14%  14%  13%  12%
Equity USA Active - 37% 5.5% 3.7% 3.4%
Equity Japan Active 3.6% 3.6% 4.6% 3.0% 2.6%
Equity Emerging Active 1.5% 14% 1.7% 1.1% 0.9%
Equity World Active 03% 2.0% 279% 17% 1.6%
Bond EUR Sovereign Active 1.7% 3.7% 74% 3.8% 1.6%
Bond EUR Investment Grade Active - - 3.1% - -
Bond EUR Aggregate Active 18.1% 13.1% 5.0% - -
Bond EUR High Yield Active 1.0% 1.0% 0.1% 0.6% 0.6%
Bond USA Investment Grade Active 38% 38% 58% 49% 4.6%
Bond USA High Yield Active 4.1% 4.0% 32% 3.1% 2.8%
Bond Global Aggregate Active 25.0% 22.4% 15.5% 19.4% 15.4%
Bond Emerging HC Active - - 27%  4.0% 5.4%
Commodities Active 35% 35% 39% 34% 3.3%
Real Estate Europe Active 33% 3.6% 38% 39% 4.1%
Equity Europe Passive 2.7% 29% 1.9% 2.2% 2.3%
Equity USA Passive - - 4.5% 13.1% 18.5%
Equity Japan Passive 34% 34% 22% 3.7% 4.1%
Equity Emerging Passive 4.4% 4.6% 43% 48% 5.0%
Equity World Passive - - 0.9% 2.1% 33%
Bond EUR Sovereign Passive - - 1.8% 4.5% 5.7%
Bond EUR Investment Grade Passive - - - - -
Bond USA Investment Grade Passive - - - - 0.4%
Bond Emerging HC Passive 63% 62% 3.1% 1.6% -
Commodities Passive 33% 28% 23% 24% 2.1%
Real Estate Europe Passive 02% 02% 0.1% 03% 03%

Source: Tables 7 and 8 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework
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Examples and Results

THEMATIC VIEWS: VIEW ON DISRUPTIVE TECHNOLOGY

Optimal Tactical Portfolios with views
Disruptive Tech Thematic view (S,,,,,.i.)
S thematic -100% -50% 0% 50%  100%
Equity Mid-large 35%  34% 32% 24%  22%
Equity Dividend 5.6% 54% 5.1% 54% 5.5%
A positive view on Disruptive Tech: Equity Value 04% 0.6% 12% 0.7% -
Equity Growth 04% 0.6% 1.0% 0.5% -
) ] Equity Water 02% 02% 0.6% 0.1% -
» increases allocation to funds exposed to theme e L e ] C09% 85% 12.3%
Equity Low Risk 0.5% 0.7% 1.2% 0.8% -
« is funded by other equity themes and styles Bonds Sovereign 7.6% 71% 92% 58% 5.8%
Bonds Investment Grade 39% 4.1% 89% 42% 4.1%
Bonds High Yield 49% 47% 33% 44% 4.5%
Bonds Aggregate 10.5% 12.0% 12.6% 15.9% 16.1%
Bonds HC 6.3% 62% 58% 6.1% 6.3%
Bonds Green 15.0% 14.1% 7.9% 13.3% 14.0%
Commodities 6.0% 6.0% 6.1% 6.1% 6.1%
Real Estate 40% 40% 39% 39% 3.8%
Source: Table 9 from the article Mallouli, M. A., Perchet, R., Soupé, F. and Leote de Carvalho, R., Multi-Asset Portfolios with Active and Passive Funds: A Robust Optimization Framework For illustration purposes only.
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Takeaways

e
*

The framework turns qualitative views into robust,
implementable portfolios that remain realistic under uncertainty.

v" Transparency

Risk decomposed into systematic and idiosyncratic components
Enables clear attribution and stakeholder communication

v Flexibility:

Integrates SAA, tactical views and active alpha in one framework
Investor preferences explicitly controlled
In absence of strong views, portfolio remains aligned with SAA

v Scalability:

Suitable for large-scale and automated portfolio construction
Applicable to institutional and digital advisory platforms

v Balance:

BNP PARIBAS

ASSET MANAGEMENT

Separates view generation (core assets) from implementation (funds)
Trades off tactical views vs active alpha
Passive vs active allocation adjusts endogenously with confidence
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Additional Information

Disclaimer

BNP PARIBAS ASSET MANAGEMENT Europe, “the investment management company”, is a simplified joint stock company with its registered office at 1 boulevard Haussmann 75009 Paris, France, RCS Paris 319 378 832, registered with the
“Autorité des marchés financiers” under number GP 96002.

This material is issued and has been prepared by the investment management company.

This material is produced for information purposes only and does not constitute:

1. an offer to buy nor a solicitation to sell, nor shall it form the basis of or be relied upon in connection with any contract or commitment whatsoever or

2. investment advice.

This material makes reference to certain financial instruments authorised and regulated in their jurisdiction(s) of incorporation.

No action has been taken which would permit the public offering of the financial instrument(s) in any other jurisdiction, except as indicated in the most recent prospectus of the relevant financial instrument(s), or on the website (under heading “our
funds”), where such action would be required, in particular, in the United States, to US persons (as such term is defined in Regulation S of the United States Securities Act of 1933). Prior to any subscription in a country in which such financial
instrument(s) is/are registered, investors should verify any legal constraints or restrictions there may be in connection with the subscription, purchase, possession or sale of the financial instrument(s).

Investors considering subscribing to the financial instrument(s) should read carefully the most recent prospectus and Key Information Document (KID) and consult the financial instrument(s’) most recent financial reports.

These documents are available in the language of the country in which the financial instrument(s) is authorised for the distribution and/or in English as the case may be, on the following website, under heading "our funds": https://www.bnpparibas-
am.com/

Opinions included in this material constitute the judgement of the investment management company at the time specified and may be subject to change without notice. The investment management company is not obliged to update or alter the
information or opinions contained within this material. Investors should consult their own legal and tax advisors in respect of legal, accounting, domicile and tax advice prior to investing in the financial instrument(s) in order to make an independent
determination of the suitability and consequences of an investment therein, if permitted. Please note that different types of investments, if contained within this material, involve varying degrees of risk and there can be no assurance that any specific
investment may either be suitable, appropriate or profitable for an investor’s investment portfolio.

Given the economic and market risks, there can be no assurance that the financial instrument(s) will achieve its/their investment objectives. Returns may be affected by, amongst other things, investment strategies or objectives of the financial
instrument(s) and material market and economic conditions, including interest rates, market terms and general market conditions. The different strategies applied to financial instruments may have a significant effect on the results presented in this
material. Past performance is not a guide to future performance and the value of the investments in financial instrument(s) may go down as well as up. Investors may not get back the amount they originally invested.

The performance data, as applicable, reflected in this material, do not take into account the commissions, costs incurred on the issue and redemption and taxes.

You can obtain this by clicking here: www.bnpparibas-am.fr/investisseur-professionnel/synthese-des-droits-des-investisseurs a summary of investor rights in French. BNP PARIBAS ASSET MANAGEMENT Europe may decide to terminate the
arrangements made for the marketing of its collective investment undertakings/financial instruments, in the cases covered by the applicable regulations.

“The sustainable investor for a changing world” reflects the objective of BNP PARIBAS ASSET MANAGEMENT Europe to integrate sustainable development into its activities, although not all funds managed by BNP PARIBAS ASSET
MANAGEMENT Europe fulfil the requirement of either Article 8, for a minimum proportion of sustainable investments, or those of Article 9 under the European Regulation 2019/2088 on sustainability-related disclosures in the financial services sector
(SFDR). For more information, please see www.bnpparibas-am.com/en/sustainability.
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