Asset Management 2024 - Pomante

lunedi 4 novembre 2024 13:21

- Me D’ﬁ < (giTey
- Website/Materials !

- Exams: you have to follow all the lessons (live o via recordings) \_ Orel.

- Lesson: from 2pm to 3:50pm

- Tutor: Stefania Hosszu

Macro-Agenda:

1) Introduction to portfolio construction
2) Financial Markets Analysis

3) Strategic Asset Allocation

4) Tactical Asset Allocation

5) Product Selection

1) Introduction to Portfolio Construction
A portfolio is the output of a well organised process where you have to

performe many stages.
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Portfolio Construction: 20 investment solutions
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1) Strategic Asset Allocation (SAA)

A combination of asset classes (fin. markets) that is expected to
be maintained, on average, in the long run.
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Strategic Committee: create SAAs
- Forecasts / Views Strategic (Analists)
- Optimization Model
Join at menticom | use code 2218 4385 H Mentimeter

In order to predict the future in the long run, do you trust time series
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2) Tactical Asset Allocation (TAA) - Market Timing
Short-run change of the Strategy where you overweight asset classes
with a + View and underweight tactically asset classes with a - View.
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Negative View Gg

On Equity in the

Next Quarter
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Joinat menticom| usecode 2218 4385

TAA s a "play summing zero'. Why Banks promote TAA to clie E A

:-:_.,

3) Product Selection: you have to select product in order to "give life
to the portfolio. In order to invest in every single asset class
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What is dominant?
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Stock/Bond Selection
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Selection of stocks/bonds — ¥ Transaction fee
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Ex-Post Stage: Monitoring: Return - Risk
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2) Financial Markets Analysis
2.1) Benchmark / Market Indexes

Ee‘,u"ﬁb JUSA

Definition: Artificial basket of stocks/bonds which composition is a good
proxy of the composition of a market

Properties:

- Rapresentativiness: the composition oh the index must be a good
proxy of the market composition
- Replicability: easy to be replicated

- Transparency/Objectivisness: SO MN8>S

— (N ‘DOSTK\AC
Construction ?R( cé =D

AVERAGS
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- Cash Flow Management

https://www.msci.com/end-of-day-data-search
https://www.msci.com/constituents

2.2) Statistical indicators in order to capture return/risk of the Financial
Markets

How to capture RETURN

Money Mkt in € ;?o‘:";:':': € Bond Mkt G:'::',:;:"‘ B::":_w‘;,'i':u E'“":';B""" Equ. Europe E:“ﬂ_':"::‘ Equ. Pacific | Equ. Em Mkts
iIcEBofa | 'CEBOR | \cppora | CEBOR | cppora | 'CEBORA | ysci MsciNorth | msci ke
s Euro 0-1 yr Sond s 1) Bond. Euro ek Global HY Soxns Europe America Pacific Emerying
3Y Global Emerging Markets
_2000 . A432% | 479% | 839% | 1049% | 057% | 17.38% | -193% | 579% | -20.61% | -2592%
2001 4,74% 5,94% 6,25% 4,75% 8,73% 6,93% -15,26% 7.63% 21,15% | 2,94%
2002 3,53% 6,00% 8,49% 0,31% -16,13% -4,97% -30,50% -34.11% 22,79% | -20,24%
2003 2,54% 334% | 377% 4,92% 8.74% 1,47% 15,76% 826% | 1563% | 30,02%
2004 2,18% 3,40% 7,56% 2,09% 4,33% 5,10% 12,65% 327% | 1071% | 16,88%
2005 2,20% 2,06% 567% 7,93% 16,94% 24.11% 26,68% 2323% | 4175% | 5504%
2006 3,02% 1,77% -0,28% 5,11% 1,54% -0,19% 20,18% 330% | 064% | 18,60%
2007 4.42% 3,79% 0,97% -0,86% -7,09% -0,53% 317% -2,89% 475% | 26,07%
2008 5,75% 7.00% | 997% 18,47% 24,13% -1,30% 43,29% -3458% | -3287% | -50,76%
2009 2.31% 4,25% 4,32% -1,28% 56,93% 14,66% 32,55% 2532% | 2047% | 73.44%
2010 1,11% 0,90% 1,14% 14,10% 21,80% 17,28% 11,75% 24.04% | 2414% | 27.48%
2011 1,58% 025% | 2,18% 13,58% 6.06% 5,15% -7,51% 392% | -1072% | -1544%
2012 1,19% 4,34% 11,42% -0,66% 17,48% 10,50% 18,09% 13,79% 12.84% | 16,80%
2013 0.23% 1,79% 2,15% -9,07% 2.17% -10,93% 20,51% 2475% | 1331% | -6.49%
2014 0,31% 1,86% 13,50% 18,79% 6,00% 27,90% 7,40% 28,19% | 11,07% | 1181%
2015 0,10% 0,74% 1,71% 8,61% 6,74% 12,89% 8,78% 11,09% 14.97% |  4.87%
2016 0,15% 041% | 3,13% 4,90% 18,53% 13,22% 3,22% 1566% | 7.59% | 14,94%
2017 -0,32% -0,30% 0,41% -6,10% -3,22% -4,82% 10,88% 683% | 976% | 21,00%
2018 -0,32% -0,12% 0,88% 4.05% 1,25% -0,84% -10.00% 041% | -7.33% | -991%
2019 0.31% 047% | 6,94% 806% | 1592% | 14.77% 26,88% 3380% | 2181% | 21.07%
2020 -0,47% 0,18% 3,99% -0,06% -0,89% -1,16% -2,82% 10,64% 298% | 8.89%
2021 -0,49% -0,51% 2,79% 1,55% 8.47% 506% | 2585% 3661% | 10,70% | 5,20%
2022 -0,75% -4,97% -18.,22% -12,27% 7.20% -12,22% -8,92% -13,83% | -7.06% | -14.47%
2023 , 2.80% 4,02% 7,09% 0,77% 10,40% 7,42% 16,57% 22,31% 11.68% | 6,53%
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= AVERAGE()

QQ = MEDIA()
I

Weighted Average Approach
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Risk Analysis

LV()LAT'L/

- Standard Deviation

- Absolute mean Error

- Value at Risk

- Expected Shorfall /. '50“'3&“"*3

- Semi-standard deviation | 3 TAHIUES

_ . .- ‘0? R‘S“
Trackln.g Err_or Volatility s q

- Downside Risk

- Modified Duration CotenvTIAC
- Beta ‘ LosS

- Greeks
- Maximum Drawdown
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- Greeks
- Maximum Drawdown
- Rating

Standard Deviation of the calculation (0)

,Xe Sf\*ez A CBass

v gl Mentimeter E  Facoltd dl Economia - Universi. X | @ FACOLTA' DI ECONOMIA-UNI % | +
“ c o7 mentime[er.corn.-'app.ﬂ’presenl5Llom'n.falflrrr-y?baqv magtmxgBozdSeegairdud/present?question=fvoage 17hdfe
88 + Posta Elettronica Ce @ YouTube %) Meps @ emait bocconi [ per Datastream or BB UnirePDF B B Barclays. @ lista indici CBBLIGA

Join at menticom | use code 4336 3350

It is better to talk about standard deviation or variance?

Stondard Deviation Varlance Pleaze don't ask me: | am a AS Roma

suprter

PERSPECTIVES

The Early History of Portfolio Theory:
1600-1960

Harry M. Markowitz
Jully/August 1999

Problems with Markowitz (1952). [ am temp-
ted to include a disclaimer when I send requested
copies of Markowitz (1952) that warns the reader
that the 1952 piece should be considered only a
historical document—not a reflection of my current
views about portfolio theory. There are at least four
reasons for such a warning. The first two are two
technical errors described in this section. A third is
Ough the article noted that the same po
olllm that minimize standard deviation for given E
also minimize variance for given £, it failed to point
out that standard deviation (rather than variance)

is the intuitively meaningful measure of disper-
sion. For example, “Tchebychev’s inequality” says
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Joinat menticom |use code 4336 3350

Wich is the Asset Class with the highest risk? (2000-2023)
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Equ. Europe Equ. Morth America Mere or less the same:
° o
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Annual Volatility (2000-2023)
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From the volatility of a single asset class to the volatility of a Portfolio

Correlation (P) N b f’ = 7 [é

Data Analysis ? >

Analysis Tools
Anova: Two-Factor With Replication s
Anova: Two-Factor Without Replication Cancel
Caorrelation
Covariance
Help

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Anzlysis

Histogram
Moving Average i

Correlation ? X
i : | o
| 0K
Input Range: |Bz - K 26 +
Cancel
Grouped By: (® Columns
O Rows Help

@ Labels in First Row

Output options

1>

O Dutput Range:
@ New Worksheet Ply:

¢ New Workbook
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BofaML | B‘ﬁ”" ,| BofaML B;f: :"' ML Global | B‘;fa “"j“' MSCI |MSCINorth  MsCI | —
Euro 0-1 yr en 3 Yuro ' Bond. Euro Glorl;a.l HY Em:rr;ing Europe America Pacific ;:_:g:sg
Bofa ML Euro 0-1 V '
Wy N 1,00 1
Bofa ML Bond |
Euo13y | 085 1,00 Ry B A @xso:\"g
Bofa ML Bond. .
i Euro il 0,41 0,76 1,00 A equ ’ $ |
Bofa ML Bond. /°
Global 0,23 0,28 0,55 1,00 |
ML Global HY 022] -004 009 . 000 /\/ 7z
Bofa ML Bond | ] MKS
Emeroing. 002 017 052 067 057 / 1,00 okqe-YiK
MSCI Europe -0,40 -0,26 -0,05 -0,28 271 {} 37 1,00 /\/
MSCI North
America -0,56 -0,35 0,05 0,02 0,65 0,51 0.85 / 1,09
MSCI Pacific -0,50 -0,33 -0,01 -0,12 1,65 .45 3,87 [ 7 84 1.00
MSCI Emerging
Markets -0,17 -0,07 0,03 -0,23 0,78 ; 0,41 0,77 0,62 0,79 1,00

/.\/\.o (‘JVP'S'VW LOST'
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- Real Estate

- Infrastructure

- Private Equity / Venture Capital
- Private Debt

- Commodities

- Criptocurrencies

- Hedge Funds

- Thematic Investments

TLUQUD

https://www.msci.com/our-solutions/indexes/thematic-investing/
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2020 -0,47% 0.18% 3,99% -0,06% -0,89% -1,16% -2.82% 10,84% 2.98% 8,89%
2021 -0,49% -0,51% -2,79% 1,55% 847% 5,06% 25,85% 36,61% 10,70% 5,20%
2022 -0,75% -4.97% -18.22% -12,27% -7,20% -12,22% -8,92% -13,83% -7,06% -14.47%
2023 2.80% 4,02% 7,09% 0.77% 10,40% 7.42% 16.57% 22.31% 11.68% 6.53%
Av Return 1yr 1,65% 2.14% 3,69% 3,25% 641% 6,12% 5.86% 8,16% 4.28% 8,69% 4,74%
SIGMA 1.93% 2,67% 6,14% 8,15% 15.25% 10,32% 18,50% 18,68% 17.39% 25,99% hd
Weigths 3.00% 5,00% 11,00% 42,00% 4,00% 5,00% 5,00% 17,00% 3,00% 500% |100,00%
W*s 0,06% 0,13% 0,68% 3.42% 0,61% 0,52% 0,92% 3,18% 0,52% 1,30% [ 11,34%
Bofa ML Bofa ML Bofa ML MSCI
Eura 04 yr [P Eure 1 o p o | Bond. | MEEERS mona | N era | Pacinc | Emeroing
3Y : Global Emerging Markets
Bofa ML Euro 0-1
yr 1,00 0,85 0,41 0,23 -0,22 0,02 -0,40 -0,56 -0,50 -0,17
Bofa ML Bond
Euro1-3Y 0,85 1,00 0,76 0,28 -0,04 0,17 -0,26 -0,35 -0,33 -0,07
Bofa ML Bond.
Euro 0,41 0,76 1,00 0,55 0,09 0,52 -0,05 0,05 -0,01 0,03
Bofa ML Bond.
Global 0,23 0,28 0,55 1,00 0,00 0,67 -0,28 0,02 -0,12 -0,23
ML Global HY -0,22 -0,04 0,09 0,00 1,00 0,57 0,71 0,69 0,65 0,78
Bofa ML Bond
Emerging 0,02 0,17 0,52 0,67 0,57 1,00 0,37 0,51 0,45 0,41
MSCI Europe -0,40 -0,26 -0,05 -0,28 0,71 0,37 1,00 0,88 0,87 0,77
MSCI North
A[ngri(c)a -0,56 -0,35 0,05 0,02 0,69 0,51 0,88 1,00 0,84 0,62
MSCI Pacific -0,50 -0,33 -0,01 -0,12 0,65 0,45 0,87 0,84 1,00 0,79
MSCI Emerging ol
Markets 0,17 -0,07 0,03 -0,23 0,78 0,41 0,77 0,62 0,79 1,00
Exploring Hedging in USA Equity Market
Join at menticom | use code 4336 3350
What about MSCIUSA in €7 9
@
L
Higher Volatility Same Volatility Lower Volatility
=210 & =
« M O+ B B 6 QO B 8 - 8 e 4
MSCI USA € MSC| USA § | MSCI USA HEDGED € €/5
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31/10/2023 -2,23% -2,39% -2,52%
30/11/2023 5,80% 9,21% 8,79%
29/12/2023 3,29% 4,58% 4,38%
31/01/2024 3,19% 1,47% 1,35%
29/02/2024 5,60% 5,20% 5,09%
29/03/2024 3.27% 3,07% 2,94%
30/04/2024 -3,24% -4,20% -4,36%
31/05/2024 3,05% 4,62% 4,46%
28/06/2024 4,79% 3,46% 3,38%
31/07/2024 0,20% 1,17% 1,02%
30/08/2024 -0,02% 2,27% 2,04%
30/09/2024 1,20% 2,04% 1,88%
31/10/2024 1,97% -0,81% -0,96%
MSCI USA € MSCI USA § MSCI USA HEDGED €
[Monthly Sigma 4,37% 4,45% 4,48%

correl eq USA e €/5

-0,335

0,17%
-3,13%
1,23%
1,69%
0,38%
0,20%
1,01%
1,51%
1,29%
-0,96%
2,24%
-0,82%
2,80%

| 271%

Exploring Hedglng in th

f
el

=

eoﬁo),.e

HK‘/

Fovbs
64,0
S!S

/é/ sIG
ND
A v 1ALy

Global Bond Market (Investment Grade)
HENMED M E

Potential Loss: VaR (Value at Risk)
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~| MSCIUS ~
giu-02 -13.1%
mar-20 -12,5%
set-02 -11,5% Time horizon 1 month 1 month 1 month
dic-02 -11,1% VaR(%) Hist sim -11.1% -9, 7% -7.4%
ago-01 -10,7% Confidence Level 99% 98% 95%
nov-00 -10,7%
dic-18 -9,7% Time horizon 1 month 1 month 1 month
giu-08 -9,6% VaR(%) Var-Cov -9.7% -8,5% -6,6%
apr-02 -9,4% Confidence Level 99% 98% 95%
dic-22 -9,3% k 2,326 2,05 1,645
feb-09 -9,0%
feb-01 -8,5% MEAN 0,7% 8,3% 97%
ago-15 -8,1% SIGMA 4,4% 15,4%|Annual VaR -20,6%
feb-20 -7,5% monthly Annual
set-01 -7.,4%
dic-08 mm E(r) 1yr  sigma 1yr VaR 1yr (95%
set-03 -7,3% Portfolio 6% 35% -52%
nov-08 -7.2%
ott-08 =7.1% E(r) 1day sigma 1day VaR 1day (95%
gen-08 -7,0% 0,02% 2,2% -4%
set-22 -6,8%
Money Mktin€ | EBOTIMKL | ¢ gong i | Clobal sond Bfn':':;;ﬁ‘;'gu i | EquEurope | “ow- MO gqu pacific | Equ. Em Mkis ‘?()ﬁ,f
Av Return 1yr 1,65% 2,14% 3,69% 3.25% 6,41% 6.12% 5,86% 8,16% 4,28% 8,69% 4,74% 4,74%
SIGMA 1,93% 2,67% 6,14% 8,15% 15,25% 10,32% | 18,50% 18,68% 17,39% 25,99%
Weigths 3,00% 5,00% 11,00% 42,00% 4,00% 5,00% 5,00% 17,00% 3,00% 5,00% 100,00%
w's 0,06% 0,13% 0,68% 342% | 061% 052% | 092% | 318% | 0.52% 130% | 11,34% |
-;V Annual VaR 95% -1,53% -2,26% -6,41% -10,16% -18,68% -10,86% -24.57% -22,57% -24,32% -34,06% T7,17%

Routine in Matlab with a replication of all the calculation in Excel

clear
clear all

[DATASET LABELS]=xIsread('File excel.xIsx','Time Series','B2:K26")
ANN_RET=mean(DATASET)

figure(1)

barh(ANN_RET)
title('Average Annual Returns')
ylabel('Markets')
xlabel('Average Returns')
set(gca, YTickLabel',LABELS)

grid on

WEIGHTS=xIsread('File excel','Time Series','B30:K30")
figure(2)
pie(WEIGHTS)

title('Portfoglio Weights')
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LEGEND=legend(LABELS,'Location’,'SouthOutside')
AV_RET PORT=WEIGHTS*ANN_RET'

figure(3)

plot(DATASET(:,1))

hold on

plot(DATASET(:,4),r'")

hold on

plot(DATASET(:,6),'0")

hold on

plot(DATASET(:,7),'y")

hold off

grid on

title('Volatility")

ylabel('Annual return’)

xlabel("'Time")

LEGEND-= legend([LABELS(1,1) LABELS(1,4) LABELS(1,6)
LABELS(1,7)],'Location’,'SouthOutside')

SIGMA=std(DATASET)
figure(4)

subplot(1,2,1)
barh(SIGMA,'r")
title('Standard Deviations')
ylabel('Markets')
xlabel('Standard Deviations')
set(gca, YTickLabel',LABELS)
grid on

subplot(1,2,2)
scatter(SIGMA,ANN_RET,'filled")
title('Risk-Return’)

ylabel('Av Ret')
xlabel('Standard Deviation")
grid on
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figure(d)

subplot(2,2,1)
scatter(DATASET(:,7),DATASET(:,8))
title('Corr MSCI Europe - MSCI NA'")
ylabel('MSCI North America’)
xlabel('‘Msci Europe’)

grid on

Isline

subplot(2,2,2)
scatter(DATASET(:,7),DATASET(:,10))
title('Corr MSCI Europe - MSCI EM")
ylabel('MSCI EM")

xlabel(‘Msci Europe’)

grid on

Isline

subplot(2,2,3)
scatter(DATASET(:,7),DATASET(:,5))
title('Corr MSCI Europe - Global HY Corp')
ylabel('Global HY Corp")

xlabel('‘Msci Europe’)

grid on

Isline

subplot(2,2,4)
scatter(DATASET(:,7),DATASET(:,3))
title('Corr MSCI Europe - Bond Area €')
ylabel('Bond € Area’)

xlabel('‘Msci Europe’)

grid on

Isline

CORRELATIONS=corr(DATASET)
COVARIANCES=cov(DATASET)

SIGMA_PORT=sqrt(WEIGHTS*COVARIANCES*WEIGHTS')
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K1=norminv([0.95])
K2=norminv([0.99])
VAR_95=ANN_RET-K1.*SIGMA
VAR 99=ANN_RET-K2.*SIGMA
AGGR_VAR=[VAR 95' VAR 99']
figure(6)

barh([AGGR_VAR])

title('VaR (conf lev=95% & 99%)")
ylabel('"Mkts')

xlabel('VaR")

set(gca, YTickLabel',LABELS)
legenda= legend({'VaR 95%', 'VaR 99%','Location’,'SouthOutside")
grid on

% %% %0 %0 %0 %0 %0 %o %0 %o %0 %o %0 %o %0 %o %0 %o %0 %o %o %o %0 %o %o Yo Yo Yo %0 Yo %0 %o %0 %o Yo
% %% % % %%

%THE END

% %% %0 %o %0 %o %0 %o %0 %o %0 %o %o %o %o %o %0 %o %0 %o %o Yo %o Yo Yo %o %o Yo Yo Yo %o %o %0 %o Yo
% %% % % %%

STRATEGAC ASSET  ALDCATION (SAA )

SAA via a Qualitative Approach - Naive Approach
An Approach that is Statistics & Mathematics Free

Moneyplt::te itnc€lasses '2/ eu&s J rivi ‘3’ <”4 S&&ap'tou
zg::: ::: Short Term _ MO 0(/ z Pﬁﬂﬁ
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Money Mkt in €

€ Bond Mkt Short Term ) MO (; (/‘Mgﬁjg_

€ Bond Mkt

Global Bond Dev Mkts
Global Corp Bond High Yiel go 17 a.Q
Em Mkts Bond Mkt _ TAIMK

Equ. Europe

Equ. North America
Equ. Pacific

Equ. Em Mkts
Opportunities

Join at menticom | use code 7597 7906 i Mentimeter

The fair Equ+Opport Weight for a 5 years + MediumHigh Risk Tolerance

8
4
3
1
0 F= i
% 50% 60%

10% 20% 30% 40%

o ]
w P 2

(THE) Question 1: "Assume that you don't have view about the next 5
years. What it is necessary to do?"

Golden Rule 1: Without views the SAA must be Market Neutral

Asset Classes FAA Neutral FBA | SAA Naive Weights
Money Mkt in € / 2%  \
€ Bond Mkt Short Term 4% \
€ Bond Mkt [ 9% \ 5.0
Global Bond Dev Mkts | 33% m
Global Corp Bond High Yjiel 3%
Em Mkts Bond Mkt 4%
Equ. Europe 8%
Equ. North America 25%
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Equ. Europe 8%
Equ. North America 25%
Equ. Pacific 4%
Equ. Em Mkts \ 6% /
Opportunities \ 2% /

Question 2: "An averaga investgr consider this Mkt Neutral solution
reasonable or unreasonableé?

Join at menticom | use code 7597 7906

Is This Mkt Neutral Allocation Reasonable

Yes

(18]

Golden Rule 2: If you can not fight Home Bias with Financial Education,
you have to adjust Market Neutrality in order to make an
incorporation of Home Bias.

L. saa TTaakdT  wed teac HOME BUS AD3SUSTE D

Golden Rule £: Only if we have Views with a good confidence, we are
justified to diverge from the Neutrali HBA.
- View +, good confidence: set a weight larger than the Mkt Neutr Weight
- View -, good confidence: set a weight lower than the Mkt Neutr Weight
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w | Ml mentimeter x4+

= -] b
£+ (& %2 mentimelercom/app/present A ¢ 4

gn

88 Fosta Hettronca Ce_. () YouTube

Joinat menticom |use code 7537 7906

Interest Rates in €7

Stakle

reduction

v il Mentmster ® e

(— & %  mentimetercom/app/presentation/alosnjetmaadkisdhieu

sent?question = 66q8y3Bngab
B Fosta Eiettronies GBI YouTube 9 Maps O omall bocconl [ per Ditastresr B UnirePDF B Bloomberg Bardays., @

Join ot menticom |use code 7597 7906

What about $ versus €7
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il Mentimeter * P

+

- (=] x
C 23 - mentimeter.com/app/present falxosnjetrs

tawbuo391/present’question=aTBifcmavjde

oo
oo

Hettonica Ce.. @8 YouTube Q) Maps @ emall bocconi [ per

atastream on.. [l Unie FOF B Bloomberg Barclys. ) lista indici OBBLIGA..
Join at menticom | use code 7597 7906

Views on Risky Bonds

il Mentimeter x4+

. G %3 mentimetercom/app/presentanion/alkasnjetmgatkisdhcuyadrawbuo3d ) /present?question=fioky 17zt9p

oo % B
oo

osta Eletironica Ce., @ YouTube ) Maps @ emallbocconi [0 per Datas

Joln ot menticom | use code 7597 7906

Preference on Equity Markets (1° Best - 4° Worst)

Azionario Nord
1st America

Azionaric
2nd Emerging Markets

e _ PR
4th _ Azionario Pacifico
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~  ll Mentimeter EA
L c = imeter.com/app/presentation/alxesnjstmgadkisdhouyadawsuo3d/presentiquestion=zmsjw12b2avx
- + PostaEletiionica Ce.. @8 YouTube @ Maps @ emallbocconl [ per Datastream on- [l Unie POF B Blooms Q=
x Joinot menticom | use code 7597 7906
Sentiment on Opportunities
L]
@ 5
@
4 3
1
M 2 B & 0 6 P & 8
Asset Cl| SAA Neutral HBA | SAA Naive Weights| Naive | neutral HBA
Money Mkt in € 2% 1% 2% 4% Money Mkt in €
€ Bond Mkt Short Term 11% 7% 12% 20% € Bond Mkt Short Term
€ Bond Mkt 22% 25% 85 0% 46% 40% € Bond Mkt
Global BondDevMkts | 13% | 15% " | 27% | 23% _|Global Bond Dev Mkts
Global Corp Bond High Yiel 3% 3% 5% 5% Global Corp Bond High Yield
Em Mkts Bond Mkt 4% 4% 8% 8% Em Mkts Bond Mkt
Equ. Europe 10% 10% 23% 23% Equ. Europe
Equ. North America 23% 24% 54% 52% Equ. North America
Equ. Pacific 4% 1% 45,0% 3% 8% Equ. Pacific
Equ. Em Mkts 5% 5% 12% 12% Equ. Em Mkts
Opportunities 2% 4% 8% 5% Opportunities
5 year views
view fidence
€ interest rate reduction Med-Hig
strong currencies Apprec § Medium |
spread low rating bonds Neutral - |
Equ. Europe =
Equ. North America + Medium
Equ. Pacific - Medium
Equ. Em Mkts =
Opportunities . | Med-Hig |

W Egu, Em Mkts

® Opportunities
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Naive Solution:

- Reasonable

- Naive

- Well diversified

- Good solution, not optimal

If we want an optimal solution, we need an Optimization

Quantitative Approach to SAA

| . qooBRN PoRTFOLIQ THEORY

1st Quantitative Approach: Markowitz Model

\ 3 Markowitz’s "Portfolio Selection': A Fifty-Year Retrospective
Mark Rubinstein

The Journal of Finance, Vol. 57, No. 3. (Jun., 2002), pp. 1041-1045.

Near the end of his reign in 14 AD, the Roman emperor Augustus could
boast that he had found Rome a city of brick and left it a city of marble,
Markowitz can boast that he found the field of finance awash in the impre-
cision of English and left it with the scientific precision and insight made
possible only by mathematics.

Presents by Markowitz:

- Investors love return and are risk adverse

- Standard Deviation was a way to measure Risk
- The first to talk about correlation

- The first capture/measure the diversification effect

(O'TPT>

- The first to show that a portfolio could be the output of an

optimization process.
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FOUNDATIONS OF PORTFOLIO THEORY

Nobel Lecture, December 7, 1990
by
HARRY M MARKOWITZ

Finally, I would like to add a comment concerning portfolio theory as a
part of the microeconomics of action under uncertainty. It has not always
been considered so. For example, when I defended my dissertation as a
student in the Economics Department of the University of Chicago, Profes-
sor Milton Friedman argued that portfolio theory was not Economics, and
that they could not award me a Ph.D. degree in Economucs for a dissertation
which was not in Economics. I assume that he was since
they did award me the degree without long debate. As to the merits of his
arguments, at this point I am quite willing to concede: at the time I
defended my dissertation, portfolio theory was not part of Economics. But
now it is,

Popularity: rigorous from a scitific point of view + easy to be applied

Asset Classes

MET:
METS
MBS

METO

METLIO
METLL
METI2

ME
MEKT11
MEKT12

Rendimento

Rischio
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Bt Join at menticom | use code 7597 7906 OpenMentinote [4 TV [

Which is the hardesst/easiest stage to be processed

m 26 responses

2

easiest asset correl - return estimatio
expret selection asset L
estimate return is hard Identify the asset
tin hardest optimization-return
optimal is eas
P | POELIM
standard deviation

asset class selection Jsset class easy

hardest estimation of ret

(215 ]

« M + F 89 E 0 Q & B =: © w =

THE JOURNAL OF FINANCE
Vol. VII, No. 1, March 1952

PRINTED IN U.5.A.

PORTFOLIO SELECTION*

Harry MARKOWITZ

To use the E-V rule in the selection of securities we must have pro-
cedures for finding reasonable g, and o,;. These procedures, I believe,
should combine statistical techniques and the judgment of practical
men. My feeling is that the statistical computations should be used to
arrive at a tentative set of u, and o, Judgment should then be used
in increasing or decreasing some of these u, and o,; on the basis of fac-
tors or nuances not taken into account by the formal computations.
Using this revised set of u, and o,, the set of efficient £, ¥V combina-
tions could be computed, the investor could select the combination he
preferred, and the portfolio which gave rise to this £, V' combination
could be found.

One suggestion as to tentative u,, o.;1s to use the observed u,, o,;
for some period of the past. I believe that better methods, which take
into account more information, can be found. I believe that what is
needed is essentially a “probabilistic”’ reformulation of security analy-
sis. I will not pursue this subject here, for this is “another story.” It is
a story of which I have read only the first page of the first chapter.
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Optimization

Rend

Rischio

Application of the "pure" Markowitz via excel

Salver Parameters

Sef Objective: | C ( 3 2
Tox (®) pdax x.‘.-ﬁn () Walue OF, ;
By Changing Variable Cells:

Subject to the Constraints:

Bi3= A\S s

s34 = |
D?-b'z Zo Delets

I

Beset All
Load/Save
V] Make unconsirained variables Mon-Negative
Select a Solving GRG Monlinear g Options
Method:

Solving Method

Select the GRG MNonlinear engine for Solver Problems that are smooth nonlinear. Select the LF Simplex engine
for linear Sokver Problems, and select the Evolutionary engine for Solver problems that are non-smooth.
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[ Asset Cl; E(r) pred o (ts) Pesi COV (15) | money Mitin € | Mt Short|€ Bong bt hi Band Deviorp Bond H|
Money Mkt in € 2,00% 0.87% 25,06% 00001 | pooot | cooor | oooor |- 00002
€ Bond Mkt Short Term 2,90% 1,69% 67,38% (€ Band Nkt Shart Ta ogoot | oooos | ogoos | oosos |- 00900
€ Bond Mkt 3,26% 4.17% 0,00% € Bard Wi 00001 | pooos | oe0v7 | ootz | oooos
Global Bond Dev Mkts 3.01% 6,92% 0,00% (Giabal Bard Dev M 00001 | ogoos | oooiz | oooss | oo02e
Global Corp Bond High Yield 7,30% 11,07% 4,48% Global GomBona Hf- 00002 |- 00000 | 00004 | 00024 | 0p122
Em Mkts Bond Mkt 6,00% 12.72% 0,00% Em Wkts Bond M |- 00001 | 00001 | oooos | 00026 | oposs
Equ. Europe 6,50% 17.53% 0,00% Egu. Europs . 00003 |- 00004 |- coood |- oooes | ogtos
Equ. North America 7,50% 17,80% 0,98% Egu. North America |- 0000s |- ogoss | oooos | opoce | optze
Equ. Pacific 6.81% 18.56% 0,00% Eou Faciic s 0poo3 |- ogoos | opooz | apoes | apios
Equ. Em Mkts 8,38% 23,69% 0,00% Egu. Em Meis 2 00003 |- ogoos |- opoos |- ooots | opide
Opportunities 6,87% 15,36% 2,11% o 5 00003 |- ooo0s | opos7 | oooos | oon1a

[PORTFOLIO 3,00% 1,45% 100,00%

corr (1s) 11,0000 05739 | 02304 | 0,1188 | -0,1811

3,00% 05739 | 1,0000 | 07507 | 0,277 | -0,0011

Targeted Return (R*) 02304 | 0,7507 | 1,0000 | 0,4200 | 0,0952

01188 | 02577 | 0.4200 | 1,0000 | 0,3092
01811 |-0,0011 | 0,0952 | 0,3092 | 1,0000 |
00557 | 0.0364 | 0,1559 | 0,2927 | 06989
02183 | -0,1496 | -0.0497 | -0.1903 | 05556
02641 | -0,1990|-0,0472 | 0,0752 | 06780
02123 |-0,0842|-00309 | 0.0219 | 05330
01638 |-0,1284 | -0,0437 | -0.1187 | 0,5698
-0,1957 |-0.2115-0,1044 | -0,0523 | 0,6695

Sigma E(R) Money Mk{€ Bond Mk|€ Bond Mk|Global Bond|Global Cor{Em MK/Equ. E{(Equ. N{Equ. P
0,82% 2,10% 98,04% | 0,00% 0,00% 0,00% 0,66% |0,00%)0,15% |0,80%|0,34%
1.00% 2,50% 66,70% | 28,74% | 0,00% 0.00% 2,71% |0,00%)0,00%1,25%|0,07%
1.45% 3,00% 25,06% | 67,38% | 0,00% 0.00% 4,48% |0,00%0,00% 0,98%|0,00%
2,06% 3,50% 0,00% | 86,15% | 0,00% 0.00% 10,31% [0.00%|0,00% 0,93%|0,00%
3,02% 4,00% 0,00% | 74,95% | 0,00% 0,00% 22,27% |0,00% |0,00%|1,23%|0,00%
4,15% 4,50% 0,00% 60,49% 3.61% 0.00% 33,74% |0,00%)0,00%1,39%|0,00%
5.33% 5,00% 0,00% | 40,94% | 12,59% 0.00% 44,58% [0.00%|0,00% 1,14%|0,00%
6,54% 5,50% 0,00% 21,25% | 21,67% 0,00% 55,37% |0,00%0,00% |0,75%|0,00%
7.75% 6,00% 0,00% 1,57% 30,75% 0,00% 66,17% |0,00% (0,00% |0,37%|0,00%
8,99% 6,50% 0,00% 0,00% 20,11% 0,00% 78,65% |0,00%)0,00% 0,00%|0,00%
10,28% 7,00% 0,00% 0,00% 7.74% 0,00% 91,04% |0,00%)0.00% 0,00%|0,00%
12,07% 7.50% 0.00% 0,00% 0,00% 0,00% 81,44% |0,00% [0,00% |0,00%] 0,00%
17.89% 8,00% 0,00% 0,00% 0.00% 0.00% 35,04% |0,00%0.00% |0,00%|0,00%
23,69% 8,38% 0,00% 0,00% 0,00% 0.00% 0,00% |0,00%|0.00% |0,00% | 0,00%
Efficient Frontier Composition of Efficient Portfolios
9,00% 100%
Wi & L 90%
® BO%
L ® 70%
L ]
6,00% ® B0
L 50%
__5.00% ® 0%
= ®
200% ® 0%
® 20%
3,00% o :
° 10%
200 @ o%
1 2 3 a s 6 7 8 a o 11 12 13 14
1.00% m Money MEtLin € B £ Bond Mkt Short Term ® € Bond Mkt
® Glabal Bond Dev Mkts ® Global Corp Band High Yield @ Em Mkts Bond Mkt
Qo 2= - B R W Equ. Europe W Equ. Morth America ® Equ. Pacific
0,00% 5,00% 10,00% 15,00% 20,00% 25,00%
®WEqu. Em Mkts m Opportunities

StDev

Markowitz optimization via Matlab®

clear all

close all

% Inputs trasferred on Matlab

[EXP_RET LABELS]=xIsread('File Excel','Mark opt','/A2:B12")
COVARIANCE=xlIsread('File Excel.xlsx','Mark opt','H2:R12")
[RISKPORT RETPORT,
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WEIGHTS]=portopt(EXP_RET,COVARIANCE,101)

figure(1)

subplot(2,1,1)

scatter(RISKPORT, RETPORT, *filled', 'r")

title('Efficient Frontier")

ylabel('E(R)")

xlabel('Sigma’)

grid on

subplot(2,1,2)

area(WEIGHTS)

title('Composition of Efficient Portfolios')

ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)

ylim([0 1]);

xlim([1 101]);

% Naive Frontier

EQUITY_PORTION=[0:0.01:1]'
NAIVE_QUALITATIVE_WEIGHTS=xIsread('File Excel.xIsx','Naive
Strategy','F2:F12")

NAIVE_PORTFOLIOS COMPOSITION=zeros(101,11);
fori=1:101

NAIVE_PORTFOLIOS COMPOSITION(,:)=[((1-
EQUITY_PORTION(i,1))*"NAIVE_QUALITATIVE_WEIGHTS(1:6,1))'
((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(7:end,
1;

end

EXP_RET_ NAIVE=(EXP_RET"NAIVE_PORTFOLIOS COMPOSITI
ONI)I

SIGMA_NAIVE=zeros(101,1);

for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*
COVARIANCE*NAIVE_PORTFOLIOS _COMPOSITION(,:)");

end

figure(2)
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subplot(2,2,[1 2])

scatter(RISKPORT, RETPORT, *filled', 'r")

hold on

scatter(SIGMA_NAIVE, EXP_RET_NAIVE, 'filled', 'g")
title('Efficient Frontier versus Naive Frontier')
ylabel('E(R)")

xlabel('Sigma’)

grid on

hold off

subplot(2,2,3)

area(WEIGHTS)

title('Composition of Efficient Portfolios')
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([O 1]);

xlim([1 101]);

subplot(2,2,4)

area(NAIVE_PORTFOLIOS _COMPOSITION)
title('Composition of Naive Frontier')
ylabel("Weights')

xlabel('Portfolios')

%legenda= legend(LABELS,'Location’,'EastOutside")
ylim([0 1]);

xlim([1 101]);
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Efficient Frontier versus Naive Frontier

0.08 ¢ s
PP, W M .
007 —
0.06 }
3
005~
0.04
0.03 —
002" | 1
0 0.05 0.1 0.15 02 0.25
Sigma
C10mposition of Efficient Portfolios 1 Composition of Naive Frontier
B 1oney Mt in €
I < Bond Mkt Short Term 08
[ € Bond Mkt
B Giobal Bond Dev Mkis ”
I Gicbal Corp Bond High Yield £08
I £m Mkis Bond Mkt 2
B =qu. Eurcoe 204
B =qu. North America
B =qu. Pacific
S Equ. Em Mkts 0.2
B Oppartunities
0
20 40 80 80 100 10 20 30 40 50 60 70 80 90 100
Portfolios Portfolios

MARKOWI T & News x U

_ Qivoune 1o
- Cou

Jainat menticom | use code 7597 7306

In order to create SAA for clients, | prefer:

MNadlve Salutions Markowitz Soluticns | o't know

It Glitters but........

Limitation of Markowitz from a practical point of view:
1) Markowitz portfolios are often unreasonable

2) Markowitz portfolios are unstable

% Strategic Committe ALFA
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LABELS={'Money Mkt €';'Eq. Europe';'Equ. North America'}
EXP_RET1=[0.005; 0.07; 0.074]

SIGMA=[0.01; 0.2; 0.2]

CORR=[100;010.94;00.94 1]

COV=corr2cov(SIGMA, CORR)

[RISK1 REND1 W1]=portopt(EXP_RET1,COV,100)

figure(1)

subplot(2,1,1)

area(W1)

title('Composition of Efficient Portfolios AM Bank ALFA")
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([O 1]);

xlim([1 100));

% Strategic Committe BETA

EXP_RET2=[0.005; 0.074; 0.07]

[RISK2 REND2 W2]=portopt(EXP_RET2,COV,100)

subplot(2,1,2)

area(W2)

title('Composition of Efficient Portfolios AM Bank BETA 2)
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([0 1]);

xlim([1 100]);
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Composition of Efficient Portfolios AM Bank ALFA
T T T T

T

o | Money Mkt €
N Eq. Europe
| Equ. North America

10 20 30 40 50 60 70 80 90 100
Portfolios

Composition of Efficient Portfolios AM Bank BETA 2

N ioney Mkt €
B Eq Europe
[T Equ. North America

Portfolios

3) Markowitz Model assumes that estimation error doesn't exist
In other word Analysts are assumed to be clairvoyant

YOU CAN NOT TRUST A MODEL THAT IS NOT ABLE TO MANAGE
THE EFFECTS OF AN ESTIMATION ERROR!

4) Markowitz portfolios are also "Estimation Error Maximizers"

snwve CFD raprow 172

We need to find a way to improve the Markowitz Optimization in
order to minimize the limitations listed!

(| A
Pyt w ¢ YARKowT2 AT  LU0RK

(
L, Poovers  Diuses (gt catron |
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l |
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OPTIH IRAT OV : E(R) axnuotion
1) Setting additional constaints 1) Black-Litterman Approach

2) Resampling® 2) Shrink@&‘ﬁ\mators

Euristic Model 1: Setting additional Constraints
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Nuova sezione 1 Pagina 34



Solver Parameters X

Set Objective: | m13| ﬂ

To: (O Max (®) Min () value OF: _0 ‘

By Changing Variable Cells:
‘$D$2:$D$12

Subject to the Constraints:

$B$13 = $A$15 ~ | Add |
$D$13 =1 (‘ B%(JUBS L .
$D$2:50812 <= swszsws1] —e VPSR ") _
$D$2:D$12 >= svs2:svs12| _op LOWER fboures ‘ ange ‘
$D$2:3D0%12>=0 i
‘ Delete ‘
Reset All ‘
Load/Save ‘
Make Unconstrained Variables Non-Negative
Select a Solving -GRG Nonlinear |7” ‘ Options ‘

Method:

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine
for linear Solver Problems, and select the Evolutionary engine for Solver problems that are non-smooth.

Help Solve Close
Asset Class a Weights Asset Class Lower Bounds |Upper Bounds
Money Mkt in € 2.00% 0,87% 73.0% Money Mkt euro 0% 100%
€ Bond Mkt Short Term 2,80% 1,89% 0,0% Bond € Short Term 0% 100%
€ Bond Mkt 3,26% 4,17% | 00% Bond € MLT 0% 100%
Global Bond Dev Mkts _301% | 8He% | 00% Global Bond Dev Mkts 0% 100%
Global Corp Bond High Yie|  7,80% | 11,07% | 00% Bond Corp. High Yield 0% %
Em Mkts Bond Mkt 2% | 0.0% Bond Emerg. Markets 0% 100%
Equ. Europe . 53% 7.0% Equ Europe 7% 100%
Equ. North America \BO% | 18,0% Equ North America 18% 100%
Equ. Pacific GE% 2,0% Equ Pacific 2% 100%
Equ. Em Mkts 23.69% 0,0% Equ Emerg. Markets 0% 100%
Opportunities 15.36% | 00% Opportunities 0% 100%
PORTFOLIO AD% #.39% | 100,0%
3,00%
] Weights ]
o E{r} Iy Mkt inl € Bond Mkt 1€ Band Mkt | Giotal Bond | Globa! Com & Em Mids Bon|Equ Esrope [ Equ. Norty Al Equ. Pacific |Equ. Erm Misd Goporunities
4,38% L 65% 56,5% | 16,5% 0,0% 0,0% 0,0% 0,0% 7.0% 180% | 2,0% 0,0%
4,495 D0%:  65% | 665% | 00% | 00% 00% | 00% | 7.0% 180% | 20% | 00%
L 24%: 4.60% 0.0% 52,6% 11,3% 0.0% 9,1% 0,0% 7.0% 18,0% 2,0% 0.0%
3% D03 0,0% 13,5% | 40.0% 0,0% 150% | 4.5% 7.0% 18.0% 2,0% 0,0%
ST% .50% | 00% | 00% | 394% | 00% | 150% | 142% | 7,0% | 180% | 2,0% 1.8%
725 .00% 0,0% 0.0% 243% | 00% 15,0% | 21,8% 7.0% 18,0% 2,0% 3.2%
11,56% 50% | 0.0% 0,0% 102% | 00% 15,0% | 283% 7.0% 21,8% 2,0% 47%
13.45% 00% | 0.0% 0.0% 0.0% 0.0% 15,0% | 28,9% 7.0% 30.9% 2,0% 9.9%
15.73% 50% | 0.0% 0,0% 0,0% 0,0% 150% | 7.1% 7.0% 43.8% 2,0% 25,1%
20,00% 00% | 0.0% 0.0% 0.0% 0.0% 5.3% 0.0% 7.0% 18.0% 2.0% 67.7%
2087% L0B% | 0,0% 0.0% 0,0% 0,0% 0,0% 0.0% 7.0% 18.0% 2.0% 73.0%
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clear

close all

% Inputs trasferred on Matlab

[EXP_RET LABELS]=xIsread('FILE EXCEL.xlIsx','Mark abs','/A2:B12")
COVARIANCE=xlIsread('FILE EXCEL.xlsx','Mark abs','H2:R12")
[RISKPORT2 RETPORT2,
WEIGHTS2]=portopt(EXP_RET,COVARIANCE,100)

AssetMin=xlsread('FILE EXCEL.xIsx','Mark abs','V2:V12")'
AssetMax=xlIsread('FILE EXCEL.xlsx','Mark abs','W2:W12")'
[Aa, ba] = pcalims(AssetMin, AssetMax);

p = Portfolio;

p = setAssetMoments(p, EXP_RET, COVARIANCE);

p = setDefaultConstraints(p); % implement default
constraints first

p = addInequality(p, Aa, ba); % implement bound

constraints here

WEIGHTS = estimateFrontier(p, 100);

[RISKPORT, RETPORT] = estimatePortMoments(p, WEIGHTS);
disp([RISKPORT, RETPORT]));

figure(1)

subplot(2,2,[1 2])

scatter(RISKPORT, RETPORT, *filled', 'g")
hold on
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scatter(RISKPORT2, RETPORT2, ‘filled', 'r')
title('"Frontiers Comparison’)

ylabel('E(R)")

xlabel('Sigma’)

grid on

subplot(2,2,3)

area(WEIGHTS')

title('Composition of Portfolios with Absolute Additional Constraints')
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([0 1]);

xlim([1 100]);

subplot(2,2,4)

area(WEIGHTS2)

title('Composition of Efficient Portfolios')
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([0 1]);

xlim([1 100]);
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Solver Parameters >

Set Objective: $513)

() Value OF i

To C:‘ tax

By Changing Variable Cells:
lsDs25D512 E3

Subject to the Constraints:

$BS13 = $AS15 | Add
30813 =1

05280812 >= 0
TZH12 <= SWLTOTTY I”.FM 'GROOP | Change
SZ52:47$12 > = SUS28ULT2
- CONSTRAINTS | T

| | Resat All

! l | Load/Save
' Make Unconstrained Variables Non-Negative

| Selecta Solving GRG Nonlinear Options
i Method:

|

i Solving Method

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear, Sefect the LP Simplex engine
for linear Sohver Problems, and sefect the Evolutionary engine for Solver problems that are non-smooth,

Help . Solve | Close
Asset Class min MKT NEUTR (hba) MAX
Money Mkt in € 2.0% 4% 45,0%
€ Bond Mkt Short Term 10,0% 20% 45,0%
€ Bond Mkt 15,0% 40% 60,0%
Global Bond Dev Mkts 10,0% 23% 28,0%
Global Corp Bond High Yield  3,0% 5% 12,0%

Em Mkts Bond Mkt 4.0% 8% 14,0%
Equ. Europe 18,0% 23% 35,0%
Equ. North America 35,0% 52% 60,0%
Equ. Pacific 4,0% 8% 15,0%
Equ. Em Mkts 6,0% 12% 21,0%
Opportunities 3,0% 5% 15,0%

ASSET CLASSES E@l_ | = | €OV ML £um -1 L B Euros ML O E] WAL Db (AL Gkl HVJIL DOH Eme 50 Eumoe] Asset Class min WKT REUTR tha) A
Money Mkt in € Monay Mkt 00001 | 00001 | Daooi | 00001 |-0oooz |-0,0001  [-0.0003 Manay Mt in € 20% 4% 450%
€ Bond Mkt Short Term # Bond e 00001 | 00003 D000 |00 € Bional Witk Shen Term 10.0% 20% 45,0%
€ Bord Mkt {€ Bond Ml 00001 | DO00S 15,0% 4% 80,0%
Global Bond Dev Mkts \Glaual Bory 0.0c01 | 0.4003 10,0% 2% 28.0% |
Global Corp Bond High Yie| Giazal Can-0,0002 3.0% 5% 120%
Em Mkts Bond Mkt Em Mkis B.0.0001 4,0% B% 14.0%
Equ Euroge Equ Europ-0,0009 18,0% 23% 35,0%
Equ Nerth America {Equ Narth!-0.0004 35,0% 52% 80,0%
Equ. Pacific [Equ Pachi-0,0000 | 4.0% B% 15,0%
Equ. Em Mkts [Equ. Em M-0.0003 8,0% 12% 21.0%
Opportuntties Opportunti -0,0003 |- 00111 | o020 | oo | oon? | o0 0,023% | 3.0% 5% 15,0%
PORTFOLIO

g Return (R

Welghis |
e 2L S B L Bl Bt 1. o] o M, b L
350% | 300% | 150% | 120% | 30% | 50% | 00% | 00% | 00% | 00% | 00%
€4% | 52.7% | 144% | 11.5% | 61% | 48% | 13% | 1,7% | 02% | 05% | 04%
18% | 486% | 141% | 106% | 58% | 4.4% | 1.7% | 58% | 08% | 23% | 12%
16% | 260% | 264% | 96% | BO0% | BB% | 30% | 101% | 10% | 36% | 2.0%
14% | 7.0% | 363% | B4% | 70% | 98% | 48% | 153% | 15% | 58% | 30%
11% | 56% | 289% | 67% | 56% | 7.8% | 67% | 222% | 22% | 89% | 44%
08% | 41% | 214% | 49% | 41% | 58% | 88% | 294% | 29% | 118% | 59%
05% | 27% | 141% | 32% | 27% | 38% | 109% | 383% | 36% | 146% | 54%
03% | 13% | 68% | 16% | 13% | 18% | 130% | 47.3% | 43% | 174% | 49%
00% | 00% | 00% | o0% | 00% | 00% | 150% | 567% | 53% | 200% | 30%
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9,00%

Infra-Group Constrained Optimization Via Matlab®

clear
close all

%data from the excell file

[EXP_RET LABELS]=xIsread('File Excel.xlsx','Mark infra
optim','/A2:B12");

COV=xlIsread('File Excel.xlsx','Mark infra optim','H2:R12");
LB1=xIsread('File Excel.xlsx','Mark infra optim','U2:U12");
UB1=xlIsread('File Excel.xIsx','Mark infra optim',"\W2:W12");
%setting P and the constraints for positive weights
P=Portfolio;

P=Portfolio('AssetMean’,
EXP_RET,'AssetCovar',COV,'Assetlist',LABELS,'LowerBudget', 1,
'‘UpperBudget’, 1);

LB=-zeros(1,length(EXP_RET));
b=-eye(length(EXP_RET));

P = setlnequality(P,b,LB);

POSITION = eye(length(EXP_RET))
GROUP=(11111100000;11111100000;111111000
006111111100000;11111100000;11111100000;,00
000011111,00000011111,00000011111;000000
11111,00000011111]
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P = setGroupRatio(P, POSITION, GROUP, LB1, UB1);

PORT_WEIGHT=estimateFrontier(P,100)

[RISK_INFRA, EXP_RET_INFRA] = estimatePortMoments(P,
PORT_WEIGHT);

% Standard Optimization
[RISKPORT, RETPORT, WEIGHTS]=portopt(EXP_RET,COV,100)

% Naive Frontier

EQUITY_PORTION=[0:0.01:1]'
NAIVE_QUALITATIVE_WEIGHTS=xlIsread('File Excel.xlsx','Naive
Strategy','F2:F12")

NAIVE_PORTFOLIOS COMPOSITION=zeros(101,11);

fori=1:101

NAIVE_PORTFOLIOS COMPOSITION(,:)=[((1-

EQUITY_ _PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(1:6,1))'
((EQUITY_PORTION(i,1))*NAIVE_QUALITATIVE_WEIGHTS(7:end,
07;

end

EXP_RET_ NAIVE=(EXP_RET"NAIVE_PORTFOLIOS COMPOSITI
ONI)I

SIGMA_NAIVE=zeros(101,1);

for j=1:101
SIGMA_NAIVE(j,1)=sqrt(NAIVE_PORTFOLIOS_COMPOSITION(j,:)*
COV*NAIVE_PORTFOLIOS COMPOSITION(,:)");

end
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figure(1)

subplot(2,2,[1 2])

scatter(RISK_INFRA, EXP_RET _INFRA, ‘o', 'r')
hold on

scatter(RISKPORT, RETPORT, 'o', 'b")

%hold on

%scatter(SIGMA_NAIVE, EXP_RET_NAIVE, '0', 'g’)
hold off

title('Infra Group Frontier versus Efficient Frontier')
ylabel('E(R)")

xlabel('Sigma’)

grid on

subplot(2,2,3)

area(PORT_WEIGHT")

title('Composition of Infr-Group Portfolios')
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([0 1]);

xlim([1 100));

subplot(2,2,4)

area(WEIGHTS)

title('Composition of Efficient Portfolios')
ylabel("Weights')

xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)
ylim([O 1]);

xlim([1 100));

figure(2)

subplot(2,2,[1 2])

scatter(RISK_INFRA, EXP_RET _INFRA, ‘0", 'r')
hold on
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scatter(SIGMA_NAIVE, EXP_RET_NAIVE, '0', 'g')

hold off

title('Infra Group Frontier versus Naive Frontier')

ylabel('E(R)")
xlabel('Sigma’)

grid on

subplot(2,2,3)
area(PORT_WEIGHT")

title('Composition of Infr-Group Portfolios')

ylabel("Weights')
xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)

ylim([0 1]);
xlim([1 100]);
subplot(2,2,4)

area(NAIVE_PORTFOLIOS_COMPOSITION)

title('Composition of Naive Portfolios')
ylabel("Weights')
xlabel('Portfolios')

legenda= legend(LABELS,'Location’,'EastOutside’)

ylim([0 1]);
xlim([1 100));
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Infra Group Frontier versus Efficient Frontier
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Cjomposition of Efficient Portfolios
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Asset Class min MKT NEUTR (hba) MAX
-  |Money Mkt in € 2,0% 4% 45,0%
€ Bond Mkt Short Term 10,0% 20% 45,0%
€ Bond Mkt 15,0% 40% 60,0%
Global Bond Dev Mkts 10,0% 23% 28,0%
Global Corp Bond High Yield  3,0% 5% 12,0%
Em Mkts Bond Mkt 4,0% 8% 14,0%
Equ. Europe 18,0% 23% 35,0%
|Equ. North America 35,0% 52% 60,0%
Equ. Pacific 4,.0% 8% 15,0%
Equ. Em Mkts 6,0% 12% 21,0%
Opportunities 3.0% 5% 15,0%




¥ | W T KT 5500 MKD 5 B =T TS HONG MKT
= | N . Eurcpe = . . Europa
}-Equ Naorth Amarica I Equ North America
| I, Equ, Pacific
(B equ £m s
I Cppctunties
20 40 60 80 OD 20 40 60 80 100
Portfolios Portfolios
Zg zo m U;‘{ MA) C 5— Asset Class min MKT NEUTR (hba) MAX
Money Mkt in € 4,0% 4% 4,0%
Infra Group Frontier versus Efficient Frontier ERONC MK SHOR T 20'00/0 20% 20‘0%
ool . 6 o o o o ol€BondMkt 40,0% 40% 40,0%
vor BP0 D " e Global Bond Dev Mkts 23.0% 23% 23.0%
“ﬁxﬂﬂﬂ e o Global Corp Bond High Yield  5,0% 5% 5,0%
s Em Mkts Bond Mkt 8,0% 8% 8,0%
Equ. Europe 23.0% 23% 23,0%
|Equ. North Ameri 52,0% 52% 52.0%
|Equ. Pacific 8.0% 8% 8,0%
o o1 o|Equ. Em Mkts 12,0% 12% 12,0%
Sigma |opportunities 5,0% 5% 5,0%

C10mposition of Efficient Pol ios

I \oney Mt in € (I onay MK in €
N € Bond Mkt Shart Temn [ ¢ Gonc Mk Short Tarm
[ € Band Mkt (B € Bond Mkt
I Gictiel Bond Dey Mkts |
(B Gicbal Carp Bond High Yiekd |
[ i Mikis Bond Mkt
I . Evrope
B Equ. Horth America
. Pacie
1@&“ Em Mits
20 40 0 80 100 20 40 60 o 100
Portfolios Portfolios
-
CONFIDINCE LD (‘ IN&™ TTACH/NE
! ) ! Asset Class min MKT NEUTR (hba) MAX
. Infra Group Frontier verrsuis Effcle:( FTMT P ORI W Money Mkt in € 0,0% 4% 100,0%
oo P e € Bond Mkt Short Term 0,0% 20% 100,0%
e
o0 g € Bond Mkt 0.0% 40% 100,0%
Foos ‘“ﬂﬁg\l‘ﬂ“ Global Bond Dev Mkts 0.0% 23% 100,0%
Lk
004 i Global Corp Bond High Yield  0,0% 5% 100,0%
003 Em Mkts Bond Mkt 0.0% 8% 100,0%
o 00 01 015 o 025 Equ. Europe 0,0% 23% 100,0%
Sigma
¢ |Equ. North Ameri 0.0% 52% 100,0%
- Composition of Efficient Portfolios - |E.lll- Pacific 0.0% 8% TOD.D%
o e a e |Equ. Em Mkts 0,0% 12% 100,0%
B € Bant Mk | & Bland Mkt T
I o o oo |opportunities 0,0% 5% 100,0%
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008 Infra Group Frontier versus Naive Frontier
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Resampling™

» Resampling is a methodology that force a certain
level of portfolio diversification.

* Resampling 1s based on:

1. The simulation of a large number of “statistically
consistent” investment scenarios

2. The simulated E(R), ¢ and p are used as input of a
new Markowitz Optimization.

3. After repeating steps 2. thousands of time the final
portfolios  (Resampled  Portfolios) have the
composition of the “average” efficient portfolio

130
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Resampling: Example

Output: Resampled Frontier

0.1

L e et s

0.08 |-oveeememnees S—— =IO .

Expected Ratum
o
B

7] —— Uncanstrained |
i Resampled

0.05 0.1 0.15 02 0.25
Standard Deviation

Resampling: Example

Output: Portfolio composition

Weights
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0% e T T
1 12 23 34 45 56 67
Portfolios
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Extra-argument 3:
A deeper analysis of Resampling 1)

In order to process the resampling technique
we need:

Markowitz Simulation
Optimization Process

Extra-argument 3:
A deeper analysis of Resampling @)

The need to simulate returns:

» We know that our expectations can be wrong;
 So 1n order to incorporate uncertainty, we can
run a simulation process that return behaviours
of market returns that are different from our
expectation.

136
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Extra-argument 3:
A deeper analysis of Resampling  ¢am)

Simulation: A graphical representation

High confidence Low confidence
E(R) E(R)
o G
@ Expectation
e Simulation 137

Extra-argument 3:
A deeper analysis of Resampling @)

What do we need in order to simulate?

« Forecasts (= E(R), o, p)

« Confidence on estimations N\

« Random process that is able to make
deviations from the expectation. &

Simulation = vE + (-8)€

138
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clear

close all

% Inputs trasferred on Matlab

[EXP_RET LABELS]=xIsread('File Excel.xlsx','Mark opt','/A2:B12")
COV=xlsread('File Excel.xlsx','Mark opt','H2:R12")

ASSET=11;
SIZE=25;
SIM= 1000; %Better if 3,000

% Efficient Frontier
[RISK2,ROR2,WTS2]=portopt(EXP_RET,COV,100); }__\’
STORE_WTS=zeros(1OO,ASSET,S\II\/I/);/{> J:y '
fori=1:SIM 103

|

SIM_RET= mvnrnd(EXP_RET, COV,SIZE);
EXP_RET SIM=mean(SIM_RET);
COV_SIM=cov(SIM_RET);
[RISK,ROR,WTS]=portopt(EXP_RET_SIM,COV_SIM,100);
if i<=25

figure(1)

subplot(5,5,i)

area(WTS)

ylim([0 1]);

xlim([1 100));

pause

end

STORE_WTS(:,:,i)= WTS;
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end
RESAPL_WEIGHTS=mean(STORE_WTS,3);

EXP_RET_RESAMPL= RESAPL_WEIGHTS*EXP_RET;
RISK_RESAMPL = zeros(100,1);

fori=1:100

RISK_RESAMPL(i,1) =
sqrt(RESAPL_WEIGHTS(i,:)*COV*RESAPL_WEIGHTS(i,:)");
end

figure(2)

subplot(2,2,[1 2])

scatter (RISK2,ROR2,'R’)

hold on

scatter (RISK_RESAMPL,EXP_RET_RESAMPL,'B")
hold off

title('Efficient Frontier versus Resampled Frontier')
legenda= legend({'Eff Front','/RESAMPLED
Front'},'Location’,'SouthOutside")

subplot(2,2,3)

area(WTS2)

legenda= legend(LABELS,'Location’,'EastOutside’)
title('Composition of Efficient Portfolios')

ylim([0 1]);

xlim([1 100));

subplot(2,2,4)

area(RESAPL_WEIGHTS)

legenda= legend(LABELS,'Location’,'EastOutside’)
title('Composition of Resampled Portfolios')

ylim([O 1]);

xlim([1 100));
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Efficient Frontier versus Resampled Frontier

S o a ©
0.08 G o @ B C C Q o
oo o
0.06
0.04
002 | | |
0.15 02 0.25

ERf From
| RESAMPLED Frant

Cog'npos ion of Resampled Portfolios

I ticnmy Mt in €
[ € Bond Mkt Shart Term

I Giobail Bond Dev Mits

I sonay Mkt in €
I € Bond Mkt Short Term
[ € Bond Mkt

[ Giobal Bond Dav Mts

[N Giobal Corp Bond High Yield I Giobai Corp Band High Yield
[ £ Mkts Bond Mit [ Em Mkts Bona Mit
I = Europe . oy Eucope

[ =, North America N =, North America
[ = qu. Pacific I =qu. Pacific

qu. Em Mkts Equ. Em Mkts

[ Opportunities I Opportunities

Efficient Frontier versus Resampled Frontier

C oo o @ ;e @
£O@® D M 0 & w @

005 0.1 015 02 025

EM Front
RESAMPLED Front
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I Crportunities:

What you prefer: The Infragroup Optimization or the Resampling®?
Why?
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Join at menticom | use code 85435542 d Mentimeter

What do you prefer for Strategic Asset Allocation purposes?

. U

3
The Black-Litterman Model
- The basics of the B-L Approach nd T lee ol b
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3 Bofa ML Euro 0-1 anni 1,95%
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Bofa ML Obbl. Globale 2,58%
ML Global HY 5,03%
Bofa ML Obbl Emergente | 5,38%
MSCI Europe 7,18%
MSCI North America | 7,72%
MSCI Pacific 7,18%
MSCI Emerging Markets 8,74%
Opportunities 6,85%
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VIEWS view confidence
North America Equ. Mkt overperformes European Equity Mkt 2,0% 30,00000000000000%
HY Corp Bond Mkt overperforms Global Bond 3.5% 30,00000000000000%
ASSET CLASS Wmn O
Money Mkt in € 2% 0,00008 0,00008 0,00008 0,00007 -0,00017
€ Bond Mkt Short Term 4% 0,00008 0,00029 0,00053 0,00030 0,00000
€ Bond Mkt 10% 0,00008 0,00053 0,00174 0,00121 0,00044
Global Bond Dev Mkts 36% 0,00007 0,00030 0,00121 0,00479 0,00237
Global Corp Bond High Yield 3% -0,00017 0,00000 0,00044 0,00237 0,01225
Em Mkts Bond Mkt 5% -0,00006 0,00008 0,00083 0,00258 0,00984
Equ. Europe 7% -0,00033 -0,00044 -0,00036 -0,00231 0,01078
Equ. North America 22% -0,00039 -0,00058 -0,00034 0,00089 0,01285
Equ. Pacific 4% -0,00034 -0,00026 -0,00024 0,00028 0,01094
Equ. Em Mkts 5% -0,00034 -0,00051 -0,00043 -0,00195 0,01494
Opportunities 2% -0,00026 -0,00055 -0,00067 -0,00056 0,01138
rf 2,00%
lambda 5,00

11 MN Rend BL
Money Mkt in € 1,94% 1,93%
€ Bond Mkt Short Term 1,99% 1,97%
€ Bond Mkt 2,27% 2,25%
Global Bond Dev Mkts 2,99% 3,02% MN Exp View Exp View Finale
Global Corp Bond High Yield 5,37% 5,71% 2,38% 3,50% 2,69%
Em Mkts Bond Mkt 5,71% 5,98%
Equ. Europe 7,22% 7,40% MN Exp View Exp View Finale
Equ. North America 8,12% 8,61% 0,90% 2,00% 1,21%
Equ. Pacific 7,47% 7,75%
Equ. Em Mkts 8,89% 9,31%
Opportunities 7,09% 7,45%



0,00110162456755437000000 a
0| 0.0012475866650175300

Math «

clear

close all

SIGMA=xIsread('File Excel.xIsx','BL','D6:N16")

[W_MN LABELS]=xIsread('File Excel.xlsx','BL",/A6:B16")

RISK_FREE=0.02
LAMBDA=5;
EXP_RET_MN=RISK FREE+LAMBDA*SIGMA*W_MN
TAU=1/24
TAU_SIGMA=TAU*SIGMA
P=[000-11000000;
000000-11000j;
Q=[0.035;0.02]
C=[0.30; 0.30]
OMEGA=zeros(2,2);
for f=1:2
for g=1:2
if f==¢g
OMEGA(f,g)=((1/C(f,1)-1)*P(f,.)*(TAU_SIGMA)*P(f,:)");
end
end
end

REND_BL=inv(inv(TAU_SIGMA)+P*inv(OMEGA)*P)*(inv(TAU_SIG
MA)*EXP_RET_MN+P*inv(OMEGA)*Q)
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GAP=REND_BL-EXP_RET_ MN;

figure(1)

subplot(2,2,1)

barh (EXP_RET_MN)
xlim([-0.03 0.20]);

set(gca, YTickLabel',LABELS)
grid on

title('Exp Ret MN")
subplot(2,2,2)

barh (REND_BL)

xlim([-0.03 0.20]);

title('Exp Ret BL')

set(gca, YTickLabel',LABELS)
grid on

subplot(2,2,[3 4])

barh (GAP,'r'")

title(DELTA Exp Ret BL & MN")
xlim([-0.05 0.05]));

set(gca, YTickLabel',LABELS)
grid on

C(:Cz:: 30‘/0
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Exp Ret MN Exp Ret BL
Opportunities |- | ] 4 Opportunities 1
Equ. Em Mkts _ 1 Equ. Em Mkts
Equ. Pacific I 1 Equ. Pacific 1
Equ. North America [ 1 Equ. North America 1
Equ. Europe = 1 Equ. Europe 4
Em Mkts Bond Mkt 1 Em Mkts Bond Mkt
Global Corp Bond High Yield ) | Global Corp Bond High Yield
Global Bond Dev Mkts | 1 Global Bond Dev Mkts 1
€ Bond Mkt == 1 € Bond Mkt
€ Bond Mkt Short Term 1 € Bond Mkt Short Term
Money Mkt in € | ] Money Mkt in €
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
DELTA Exp Ret BL & MN
T T T
Opportunities |— =
Equ. Em Mkts |~ -1
Equ. Pacific [~ -
Equ. North America |- -
Equ. Europe
Em Mkts Bond Mkt [— = |
Global Corp Bond High Yield [— |
Global Bond Dev Mkts [— -
€ Bond Mkt [— 1
€ Bond Mkt Short Term
Money Mkt in € |~ 1
1 | 1 | | |
-0.05 -0.04 -0.03 -0.02 -0.01 o 0.01 0.02 0.03 0.04 0.05
C, =427
— .
Exp Ret MN Exp Ret BL
Opportunities - 1 Opportunities
Equ. Em Mkts - 1 Equ. Em Mkis
Equ. Pacific - 1 Equ. Pacific
Equ. North America - { Equ. North America
Equ. Europe - 1 Equ. Europe
Em Mkts Bond Mkt - 1 Em Mkts Bond Mkt
Global Corp Bond High Yield - 1 Global Corp Bond High Yield
Glebal Bond Dev Mkts - 1 Global Bond Dev Mkts
€ Bond Mkt - 1 € Bond Mkt
€ Bond Mkt Short Term 1 € Bond Mkt Short Term
Money Mkt in € - 1 Money Mkt in €
L " L | L L "
0 0.05 01 0.15 0.2 0 0.06 0.1 0.15 02
DELTA Exp Ret BL & MN
| I I T I T
Opportunities — =
Equ. Em Mkts [— —
Equ. Pacific [— i
Equ. North America |- 0 i
Equ. Europe
Em Mkts Bond Mkt |- =
Global Corp Bond High Yield — =]
Global Bond Dev Mkts — -
€ Bond Mkt [— =
€ Bond Mkt Short Term [~ -1
Money Mkt in €
| | | | | | |
-0.05 -0.04 -0.03 -0.02 0 0.01 0.02 0.03 0.04 0.05
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Exp Ret MN Exp Ret BL

Opportunities 1 Opportunities

Equ. Em Mkts 1 Equ. Em Mkts

Equ. Pacific 1 Equ. Pacific

Equ. North America 1 Equ. North America
Equ. Europe Equ. Europe

1 Em Mkts Bond Mkt
< Global Corp Bond High Yield
1 Global Bond Dev Mkts
1 € Bond Mkt
1 € Bond Mkt Short Term
1 Money Mkt in € -

Em Mkts Bond Mkt

Global Corp Bond High Yield
Global Bond Dev Mkts

€ Bond Mkt

€ Bond Mkt Short Term
Money Mkt in €

0.15 02 0 0.05 0.1 0.15 0.2

DELTA Exp Ret BL & MN

Opportunities [~ | =

Equ. Em Mkts

Equ. Pacific - | —

Equ. North America [— | -
Equ. Europe |

Em Mkts Bond Mkt [— 1 =

Global Corp Bond High Yield [— | 2

Global Bond Dev Mkts [— 1 .
€ Bond Mkt |

€ Bond Mkt Short Term [— | =

Money Mkt in € — I -

-0.05 0.04 -0.03 -0.02 0.01 0 0.01 0.02 0.03 0.04 0.05

=C = P9,9997F 7/

<4

Exp Ret MN Exp Ret BL
T T T
Opportunities I Opportunities | m— |
Equ. Em Mkts EEE——— Equ. Em Mkts -
Equ. Pacific [ Equ. Pacific ]
Equ. North America | 1] 1 Equ. North America ===
Equ. Europe =] 1 Equ. Europe ]
Em Mkts Bond Mkt le— 1 Em Mkts Bond Mkt e 1
Global Corp Bond High Yield =] | Global Corp Bond High Yield e
Global Bond Dev Mkts | 1 Global Bond Dev Mkts —
€ Bond Mkt 1 € Bond Mkt =
€ Bond Mkt Short Term |- i il 1 € Bond Mkt Short Term =
Money Mkt in € I- 1 Money Mkt in € = 4
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
DELTA Exp Ret BL & MN
T T T
Opportunities
Equ. Em Mkts — =1
Equ. Pacific
Equ. North America |-
Equ. Europe
Em Mkts Bond Mkt [— =
Global Corp Bond High Yield |~ L
Global Bond Dev Mkts |~ [E:] —
€ Bond Mkt |- [ | ~
€ Bond Mkt Short Term 1 -
Money Mkt in € |~ ] -
1 1 1 1 1
-0.05 004 -0.03 -0.02 0.01 0 001 0.02 0.03 004 0.05
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Infra Group Frontier with BL Exp. Ret.ns

0.08 |
. 0.06
©
L
0.04 |
002 il 1 1 | 1 1 L |
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Sigma

Comp10$ition of Infr-Group Portfolios with BL E(R)

I \Voney Mkt in €
I € Bond Mkt Short Term
"1 €Bond Mkt

I Global Bond Dev Mkts
[ Global Corp Bond High Yield
[0 Em Mkts Bond Mkt
I Equ. Europe

I Equ. North America
B Equ. Pacific

~ [ 1Equ. Em Mkis

20 40 60 80 100 | I Opportunities

Portfolios

SAA and Value at Risk (VaR)
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Investor 5y - Medium-High Risk Tolerance. Annual Telarated loss:
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. mediu | mediu | .
HP/Risk Tol low .| high
m |[m-high
1yr 0% | 0 0%
3 yrs -25%| 1 7%
5yrs -9,2% 5% | 1 7%
10 yrs 75%| 6 | 40%
-10% | 4 27%
-18% | 3 20%
|ASSET CLASSES E(r) BL o Pesi cov | ML Euro 0-1 UL Bond Eurofa ML Obbl. E
Money Mkt in € 1,93% 0,87% 1,10% Money Mk{ 0,0001 0,0001 0,0001
€ Bond Mkt Short Term 1,97% 1,69% 5,50% € Bond Mk{ 0,0001 0,0003 0,0005
€ Bond Mkt 2,25% 4.17% 18,72% € Bond Mk| 0,0001 0,0005 0,0017
Global Bond Dev Mkts 3,02% 6,92% 15,41% Global Bon 0,0001 0,0003 0,0012
Global Corp Bond High YicsWaEs 11,07% 6,61% Global Cor|-0,0002 |-0,0000 0,0004
Em Mkts Bond Mkt 5,98% 12,72% 7,71% Em Mkts B{-0,0001 0,0001 0,0008
Equ. Europe 7,40% 17,53% 8,09% Equ. Europ-0,0003 |-0,0004 |-0,0004
Equ. North America 8,61% 17,80% 26,97% Equ. North(-0,0004 |-0,0006 |-0,0003
Equ. Pacific 7,75% 18,56% 4,61% Equ. Pacifi{-0,0003 |-0,0003 |-0,0002
Equ. Em Mkts 9,31% 23,69% 3,93% Equ. Em M-0,0003 |-0,0005 |-0,0004
Opportunities 7,45% 15,36% 1,35% Opportuniti-0,0003 |-0,0005 |-0,0007
[PO RTFOLIO 8,87% 100,00%
Tolerated Loss -9%
VaR (95%) -9,00%
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Tactical Asset Allocation (TAA)

TAA
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TAA
P
\Q TAA he &

vie TR LHk

[ Raal ot BAN

TAcricre CoMHETTEE

:F/CQX\BQ& Frand fw Taa FURPSES

TACTICAC CoHfit!TTYEE  TO
TACL_QH HITT8
CTICAL VIBW S
Audydds (= P
Q Ll ,(_ TACTICA .
- oPTIHIZATI DV
3 ‘-ﬂON'rH'.S Asset Class Fund Manager 1 |Fund Manager 2| Fund Manager 3| View Finale
Liquidita in € = - nan =| Neutrale
Obbligazionario Globale = = =| Neutrale
Obbligazionario Paesi Emergenti + + = +| Positiva
Obbligazionario Euro Corporate = = = =| Neutrale
Obbligazionario Globale High Yield + + + +| _ Positiva
Obbligazionario Euro BT = = =| Neutrale
+ = = =|_Neutrale
Azionario Paesi Emergenti ++ = +|  Positiva
Azionario Nord America = + = =| Neutrale
Flessibili Bassa Volatilita nan & nan =| Neutrale
Flessibili Medio-Alta Volatilita nan = nan =| Neutrale
Commodities nan = =| Neutrale
Opportunities nan nan nan =| Neutrale
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B-L Model for TAA
L.. What we have to change if the purpose is to have Expected
Return feeding a tactical optimization

PRLoR V1ews (thoricar)

we
Vl’:’ YACT

N

o CRANGE THE REVERSE OoPMMIATION
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Example of Tactical Asset Allocation via Excel

- Max ER) rpa
Was
Constrends ¢
w™z2o0 7 Veeld 2 ooy K\

Y

—a A

Nuova sezione 1 Pagina 66



LB (hi) AAS UB (ki) *'

Bofa ML Euro 0-1 anni 2% 2% 712}.7 > e K
Bofa ML Bond Euro 1-3 2% 22% 35% c e
Bofa ML Obbl. Euro 11% 11% 22%
Bofa ML Obbl. Globale 9% 9% 18%
ML Global HY 1% 5% 5%
Bofa ML Obbl Emergent 3% 6% 6%
MSCI Europe 4% 8% B%
MSCI North America 10% 20% 20%
MSCI Pacific 2% 5% 5%
MSCI Emerging Markets 3% 8% 8%
Opportunities 0% 4% 4%

Hi Risky Strat Ki Risky Tact
30% 85%

W\/’i \\/CK=— ‘QD-V@Q TAA —® QQAég; -3

955

Definition: Re-VaR is the potential underperformance of a TAA versus
the SAA, for a specific time window and a targeted confidence level

< T
T \
W= Wy Wa-o- W~1
TAA

S [4 5‘}
w5M=[w4 Wy-omee Wy

.L - ¢ T “,5 -\ \/ﬁﬁ: E[Q)- K' g—
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OAT

E(R) s T ¢ (b :
- ): Wo-w,.. W-W l" 4 x1-
que [W N""' :’—W } t(‘)N K ! " ,M//_\, X

~

(ASSET CLASSES Rend att TATTICAL o Tact SAA TAA  Weights Tact- Weights Strat €OV | ML Euro 0-1 UL Bond Euofa ML Oobi E{ ML Dbor. GlopdL Gioba! HYML Dbl EmeqMSC! Eurnipe I Narh Artre|

Bofa ML Euro 0-1 anni 0,63% 0,87% 2% 2% 0,0% Bofa ML E{ 0,0001 0,0001 0,0001 0,0001  |-0.0002 |-0,0001 [-0,0003 |-0,0004

Faor. ML Bond Euro 13 Y | 1.00% | 1e0% 22% 2% | 0,0% : Bofa ML B{ 0,0001 | 0,0003 | 0,0005 | 0.0003 |-0.0000 | 0,0001 |-0,0004 |-0.0006 |

Bota ML Obbi, Euro 201% 417% 1% 17% 6,0% Bofa ML O 0,0001 0.0005 | 0,0017 0,0012 0.0004 | 00008 |[-0.0004 |-0.0003
2,50% 6,92% 9% 18% 9,0% Bofa ML O| 0,0001 | 0,0003 | 0,001z | 0,0048 | 0.002¢ | 0,0026 |-0,0023 | 0,0009 |
-2,50% 11,07% 5% 1% -4,0% ML Global |-0,0002  |-0,0000 | 0,0004 0,0024 0,0122 00088 0.0108 0,0129
-3,50% | 1272% 6% ™% | 3,0% Bofa ML 0[-0.0001 | 0,0001 | 0,0008 | 0,0026 | 0.0098 | 0,0162 | 0.0110 | 0.0131 |
-3,00% 17,53% 8% B% 0,0% MSCI Eurgy-0.0003  [-0,0004 |-0,0004 |-0,0023 | 0.0108 | 00110 | 0,0307 | 0.0246
-3,00% 17,80% 20% 18% -1,6% MSCI Nortl-0.0004 | -0,0006  -0,0003 0,0009 0.0128 | 00131 0,0248 0,0317
-2.80% 18,56% 5% 5% 0,2% MSCI Paci{-0.0003  |-0,0003  |-0,0002 | 0,0003 | 00109 | 00125 | 00227 | 0.0221
5,00% 2369% | wh | 8% 2,1% MSCI Eme|-0,0003_|-0,0005_|-0,0004 |-0,0019 | 0.0149 | 0,0192 | 0,0305 | 0,0285 |
-4,00% 15,36% 4% 0% -4.0% 0 ii-0.0003  |-0.0005 |-0,0007 [-00006 | 00114 | 00111 | 00229 | 0.0238
-0,32% B.75% 100.00% | 100.00% 0,00%

Soglia Max di SKEMA 12.00%!

WTS Tact- WTS Strat

MSCI Pacific o

MSCH North e
MSCI Eurcpe

Baofa M eObbl St

e MUGIDDAL MY
Bofa ML Obbl. Globale
Bofa ML Obbl. Euro
Bofa ML Bond Euro 1-3Y
Bola ML Euro 0-1 anni

|RE-VAR (cl=98%

= -06% 0a% -02% 00% 02% 04% 06% 08% 10%
ReVaR Threshold -2.50%)
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Stage:

0) Homogeneous Funds

1) Returns

2) Risks

3) Risk Adjusted Performance Measure (RAPM)
4) Conclusion.....
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Camu@ie Gliom = € = T (44RT )= 4
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AMnuelised Kafurn = £

vy (A+A7) - 4

c
XTRACKERS MSCI EU| LO FUNDS - EUROPE| Fund X MFS MERIDIAN FDS- MSCI EUROPE| RISK FREE
Monthly Av. Return 0,69% 0,23% 0,91% 0,65% 0,73% 0,06%
Monthly Risk Premium 0,64% 0,18% 0,86% 0,59%
Average Tracking Error -0,03% -0,49% 0,19% -0,08%
Cumulative Return 42,58% 6,31% 58,39% 38,56% 45,51% 3,43%
Annualised Return 7,35% 1,23% 9,63% 6,74% 7,79% 0,68%

/—-6 ‘jgm;;( = (5“”/' Q‘>< @(>

(2) Rk Awoluscs

o - VZ (RI-%_)"

TOWSIDE  RISA = DSK ——7/? <€

Nuova sezione 1 Pagina 70
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Sharpe Ratio 0,143 0,035 0,161 0,130
Sortino Ratio 0,216 0,048 0,238 0,194
Information Ratio -0,128 -0,300 0,068 -0,109

[efig — Vomine iR

\
TUAD X
o 10 s S s o
1C-TOT RETURN EURPA-TOT EUR - TOT RETURN SLENDED B
' ) EUROP EQ A1 EUR
IND RETURN IND IND
Isin LU0274209237 LU1637644235 LUD313923228 LU0B48597655
Morningstar 4 3P 44 5} 4,58
BLEND/CORE BLEND/CORE SATELLITE/SWING BLEND/CORE

Nuova sezione 1 Pagina 72



