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» Business Description: ORTEC provides optimization-based decision
support software and services to clients across a wide variety of
industries including Financial Services, Transportation & Logistics,
Aviation and Workforce Management.

» Founded: April 1981

» Products/Services: Custom Software Applications, “Off-the-shelf”
Software Products, Professional Consulting Services

» Number of employees: Over 350

» Representative Clients (500+): The World Bank, ABP, ABN-AMRO,
Shell, Philips, Yellow Freight System, BP Amoco, Deutsche Post,
Maersk, Danzas AEI, TNT, KLM, Hapag Lloyd, BASF, IBM, Airbus,
Banque Paribas, Fortis, ING, .....

» The ORTEC Advantage: Business driven optimization experts that
deliver real working practical solutions. We deliver what we promise.
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Corporate Strategy

Services: Tailor-made Decision Support Systems
Consultancy
Standard Products

Abroad
. |

g

Education .
%

Products

Decision Support Systems
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Consultancy ..
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Global Presence

» Global solutions with local support: ORTEC has offices in
Europe (HQ), Asia, Africa and the United States
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» Running the
financials of an
organization starts
with sound Asset
Liability Management

Stra egic

Tac ical

» Liabilities set the
benchmark for the Operztional
Asset Management
Process
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. Performance & Risk
- Measurement & Attribution

Strategic Y Asset Liabilitvy Management
Tactical —>TAA Services
Operational EEN Index Tracking

Portfolio Optimization
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ORTEC Finance Product Line \ {

» Asset Liability Management
PALM; Pension funds, Insurance companies and Banks
WALS; Housing Corporations
OPAL; Individuals (retirement planning, high net worth investors)

» Performance Evaluation, ex-post Risk Management
PEARL

» Ex-ante Risk Management
AMBER (seamlessly integrated with PEARL)

» Investment Benchmarking Services
IBS (CEM)

» Index Tracking
IT
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2. Investment Decision Process (IDP) Model
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Multiple layer, hierarchical decision model
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Two Decisions

A | Portfol Intermediate Portfolio:
ctual Portfolio Selection

Intermediate Portfolio:

Allocation Benchmark Portfolio

Simple two layer decision model
LWy Modeling more layers requires the IDP model
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Investment Decision Process{ DI

» Obijective

» The IDP model forms a factual reflection of reality by disentangling
the investment process in multiple, rightly ordered decisions; it
calculates the contribution of these decisions to the overall (excess)
result;

» Proposition

» Each structured investment process can be considered as a
succession of allocation and selection decisions. This is called the
hierarchy of an investment process;

» Requirements
» Each decision serves as a benchmark for the subsequent decision,
» Each decision is complete (no value is lost),



IDP-Model

Before modeling the IDP, the following questions need
to be answered:

— Which decisions are made?

— In what sequence are the decisions made?

— How do we evaluate these decisions?

— Which attribution-methods are suitable?
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Example IDP

Segment decisions

Security selection

mn—_ _
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Benchmark Hierarchy

Client’s Benchmark

Equity Fixed Income
EQ Composite FI Composite

Equity Fixed Income
EQ Composite FI Composite

Europe Rest (ROW) urope USA Rest (ROW)
MSCI Europe MSCIUSA JPM Gov Europe JPM Gov NA JPM Gov Japan
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Return of a Decision

» Each decision consists of investments

Strategic decision —_ Fixed Income
- MV = 600 MV = 400
MV = 1.000
Regional decision equity — Equity Europe _|_ Equnty Rest
MV = 400 = 240

MV =640

» Each decision yields a return

Equity Europe Eqwty rest
Index Equity MV 400 Ind. Fixed Income
Return = 5.3 % I Return = 3.3 %

Index Eqwty Europe Index Equity rest
Return =4.5 % Return =7.2 %

Fixed Income
MV =400

I
v
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Return of a Decision

Equity Europe
MSCI Europe

MV = 400 + MV
Return =4.5% Return

Gain =400 x 4.5% =18 Gain

1

Regional decision equity

MV =400 + 240 =640

Gain =18+ 17.3 =35.3

Return =35.5/640 =5.5%

Equity rest (ROW)
MSCI USA

=240
=7.2%
=240x7.2%=17.3
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Excess Results

Each decision is complete and serves as benchmark for the next
decision

l

When we compare decisions we can determine the added value
(excess result) of a decision

l

Excess result decision =
Return of decision -/- Return previous decision

m
&
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Strategic decision

Equity Fixed Income

MV =600 MV =400
Return = 5.3 % -|- Return = 3.3 %
Gain = 31.8 Gain = 13.2

Tactical decision

Equity Fixed Income

MV = 640 MV = 360
Return =5.3 % + Return = 3.3 %
Gain = 33.92 Gain =11.88

IDP

\AY
Gain

=45.8-450=0.8

MV = 1000
Gain =458
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Tactical decision

Equity
MV = 640
Return = 5.3 %
Gain = 33.92

Regional decision equities

Equity Europe Equity Rest
MV =400 MV = 240

Return=45% - Return=7.2%

Gain = 18.00 Gain = 17.28

=35.3-339=14
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Excess Result, stock picking

Regional decision Equity Europe

Equity Europe
MV =400

Return =4.5 %

Gain = 18.00

=16.3-18.0=-1.7

Stock picking Equity Europe

EE1 EE2 EE3
MV =80 MV =190 MV =130
Return = 6% Return = 4% Return = 3%
Gain =4.8 Gain =7.6 Gain = 3.9

(Excess result stock picking Equity Rest: -0.5)

IDP

s o B



ORTC PEARL

Analysis Excess Results

» Benchmark equity:

MV = 640
Gain =33.9
Return =5.3%

» Actual investments equity:
MV = 640
Gain =33.1
Return =5.2%

» Excess return equity:
Gain =33.1-339 =-0.8
Return =5.2%-53% =-01%

IDP
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Analysis Excess Results

Gain Return
Tactical asset allocation equity 33.9 5.3% (= 33.9/640)
Contribution regional decision equity 1.4 0.2% (= 1.4/640)
Contribution stock picking Europe 1.7  -0.4% (= -1.7/400)
Contribution stock picking Rest -0.5 -0.1% (= -0.5/240) +

Total result equity 33.1 5.2% (= 33.1/640)

Added value all equity decisions = Excess result equity =
(1.4) + (-1.7) + (-0.5) = -0.8 = -0.1% (= -0.8/640)

Added value stock picking equity = (-1.7) + (-0.5) = -2.2 = -0.3% (= -2.2/640)

m
&
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Rest (ROW)
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> Summary of IDP Model

4
4
4
4

In the IDP all decisions are hierarchically determined
The (excess) result of each decision can be measured
By grouping decisions various analyses can be made

All parts of the investment process can be modeled,
iIncluding overlay programs, e.g. currency and duration.

» Different calculation / attribution methodologies can be
applied to the various ‘branches’ of the investment
decision ‘tree’

(to accommodate e.g. different asset classes).
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Attribution Methods

» The IDP-MODEL does not dictate an attribution-method:

The desired attribution-method can be selected at any level

» All multi-asset, multi-currency as well as multi-period
attribution models are supported

Brinson & Fachler, Brinson-Hood-Beebower (arithmetic)

Allan e.a (geometric)

Burnie, Knowles and Teder (Mixture arithmetic and geometric)

Karnosky & Singer

Fixed income models (Campisi, van Breukelen)

v v Vv Vv v

» Using chain-linking or smoothing algorithms (e.g. Carino, Menchero,
Mirabelli, Frongello/Wilshire, Davies, Laker)

» And many other customized models
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Reasons for flexibility (1)

BM Alloc & Ret.

Decision 1
PF Alloc. PF Alloc. PF Alloc.
BM Ret. BM Ret. BM Ret.

PF Alloc. & BM Ret.

Decision 2

|

PF Alloc.

BM Ret.

PF Alloc.

BM Ret.

PF Alloc.

BM Ret.

o PF Alloc. & BM Ret.
Decision ..

PF Alloc.
BM Ret.

PF Alloc. PF Alloc.
BM Ret. BM Ret.

PF Alloc. & BM Ret

Decision n

PF -BM = Exc. Ret.

PF Alloc. & Ret. PF Alloc. & PF Ret. |l PF Alloc. & PF Ret.
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Selection

Allocation identified

for decision k. (including

interaction)
(= remaining
effect)
‘pushed
down’.

/

Sum of all allocation
effects + last selection
effect = total excess result

Decision n Portfolio
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Ex-ante Risk Management with the IDP Model

(Decision Based Risk Contribution Analysis)
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Evaluating a Decision

X, Y and Z are products Benchmark *

*X is the decision’s benchmark

*Market values sum up at t=0

Added Value of a Decision:
mv,_(Y)+mv,_(Z)—mv,_(X)= A)t(=1



Evaluating Two Decisions (YU,

The Benchmark of a decision
is (again) the investment one
level higher.

» Benchmark

Benchmark

Decision

Added values of decisions
sum up.

N =mv,(Y)+mv,(Z)—mv,(X)
AN =mv,(A)+mv,(B)—mv,(Z)

AN+ N =mv,(A)+mv,(B)+mv,(Y)—mv,(X)

- j
m{_ :
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Define risk measures for the
distribution, e.g. VaR or tracking error.

2 A)S(t _ 2 _ o X\2
a (mvtzo ( X)) O (ER,)=(te; )

VaR(A ) =...

m
-
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Ex-ante: Absolute Risk

Volatilit 2 (MY (X)
olatility o (th:o(X))
VaR VaR(mv(X))

Note: A smaller tracking error does not necessarily mean less absolute risk.
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Ex-ante: TE of Two Decisions/,

TE"Y =0 (Rt Ky ity (W—()J ey 42. 228D

i tO(x) 5 thZO(X

Negative Correlation
1s interesting for risk
diversification.
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Ex-ante: TE Reports

Contribution Decisions
|

Contribution resulting from
Correlation between Decisions

IDP Report
Partfalio: TE1 Table ITE1 &raph | TE conkr. table | TE contr, araph
| EQ_REGID j

oLy = Decision TE_ TE*2 %
1o / PF Algemesn 0.00 00000 0%
= [P PF Algemeen Feal Estate Group 0.00 00000 0%
=[] Real Estate Group Real Estate 0.00 0.0000 0%
~ E-[ARealEstate RE Europe 0.00 0.0000 0%
- [ RE Europe RE Metherlands 0.00 0.0000 0%
+]- [¥] RE Netherlands RE US 0.00 0.0000 0%
- EREUS TAA Group 0.16 0.0266 76%
B B TAA Group. Equity 0.10 0.0093 26%
= B Equity o Emerdin i EQ Emerging Markets 0.00 0.0000 0%
Eg EL“r‘:S;”Sgc EQ Europe 5C 0.00 0.0000 0%
= = T L EQ Europe ex LK 0.00 00000 0%
- BIE Japan EQ Japan 0.00 0.0000 0%
BlEq UK EQ UK 0.00 0.0000 0%
FlEQUs EQUS 0.01 00000 0%
- [ Fixeed Income EQ US Large Cap 0.00 D.oooa 0%
&[] F1 EMD EQUS SmallCap  0.00 0.0000 0%
[l FL EMU Credit Fixed Income 0.00 00000 D%
[#1FI Emu Governi Fl EMD 0.00 0.0000 0%
BAF1 LS High vield FI EMU Credit 0.00 0.0DO0 D%
- [ FI U5 16 FI Ernu Government  0.00 0.0000 0%
k FI US High Yield 0.00 0.0000 0%
| FIUS IG 0.00 0.0D00 0%
P Corelation 00008 -2%
| Total y 0.19 0.0351 100%

TE PF General

1] | B

+ Zoom in |

- Zoaf ouk |
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Conclusions IDP-model

w

The IDP-model determines:
» Which decisions are made
» The sequence in which the decisions are made
» How decisions need to be evaluated
» A suitable attribution-method for each decision

w

Advantages of the IDP-model:

» Optimal performance-evaluation and risk management; analyses follow
the investment process, each individual decision is measured

» Flexible; applicable to any hierarchical investment process

» Transparent; investment policy and attribution-method are
separated

m i
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Appendix |

Appendix I:
Currency Overlay / Karnosky & Singer
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_Market IDP

portfolio portfolio portfolio portfolio portfolio portfolio portfolio portfolio portfolio

Operational Security Selections
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Example IDP

strategic

tactical

operational

e

portfolio

portfolio

portfolio
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: ‘Sample Data

EUR
usD
JPY

0%
50%

50%

0%
25%
25%

equity 45.00% 40.00% 5.44% 6.00% 5.82% 6.02%
Europe 20.00% 15.00% 6.00% 6.50% 6.00% 6.50% 6.00% 6.50% 6.00% 6.50%
North America 15.00% 20.00% 7.00% 6.50% 6.50% 6.00% 6.25% 5.60% 6.38% 5.90%
Pacific 10.00% 5.00% 2.00% 2.50% 4.50% 5.00% 4.75% 5.15% 4.63% 5.04%
Europe 30.00% 20.00% 2.00% 2.25% 2.00% 2.25% 2.00% 2.25% 2.00% 2.25%
North America 20.00% 27 .50% 5.00% 6.20% 4.50% 5.70% 4.25% 5.30% 4.38% 5.60%
Pacific 2.50% 7.50% 4_50% 4._.25% 7.00% 6.75% 7.25% 6.90% 7.13% 6.79%

cash 2.50% 5.00% 4.25% 4.13% 4.25% 4.33%
Europe 2.50% 1.50% 4._25% 4._25% 4.25% 4.25% 4.25% 4.25% 4.25% 4.25%
North America 0.00% 2.50% 5.00% 5.00% 4.50% 4.50% 4.25% 4.10% 4.38% 4.40%
Pacific 0.00% 1.00% 1.50% 1.75% 4.00% 4.25% 4.25% 4.40% 4.13% 4.29%

ccy-overlay 100.00%  100.00% 0.07% 0.07% 0.04% -0.07% 0.03% 0.13%
EUR 76.25% 52.38% 0.00% 0.00% 0.00% 0.00% 0.00%
uSD 17.50% 37.50% -0.50% -0.75% -0.90% -0.63% -0.60%
JPY 6.25% 10.13% 2.50% 2.75% 2.65% 2.63% 2.54%

hedge ratios |benchmark actual

In- I - m. T
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Brinson & Fachler

weights returns
asset class actual plan excess actual plan excess| allocation selection
equity 40.00% 45.00% -5.00% 6.02% 5.82% 0.20% -0.07% 0.08%
fixed income 55.00% 52.50% 2.50% 4.54% 3.15% 1.39% -0.03% 0.77%
cash 5.00% 2.50% 2.50% 4.33% 4.25% 0.08% PR 0.00%
100.00%  100.00% 0.00% 5.12% 4.38% 0.74% 0.11% 0.85%

Europe 37.50% 44.44% -6.94% 6.50% 6.00% 0.50% -0.01% 0.19%
North America 50.00% 33.33% 16.67% 5.90% 6.38% -0.48% 0.09% -0.24%
Pacific 12.50% 22.22% -9.72% 5.04% 4.63% 0.41% 0.12% 0.05%
weights returns
region actual plan excess actual plan excess| allocation selection
Europe 36.36% 57.14% -20.78% 2.25% 2.00% 0.25% 0.24% 0.09%
North America 50.00% 38.10% 11.90% 5.60% 4.38% 1.23% 0.15% 0.61%
Pacific 13.64% 4.76% 8.87% 6.79% 7.13% -0.34% 0.35% -0.05%
100.00%  100.00% 0.00% 4.54% 3.15% 1.39% 0.74% 0.66%
weights returns
region actual plan excess actual plan excess| allocation selection
Europe 30.00%  100.00% -70.00% 4.25% 4.25% 0.00% 0.00% 0.00%
North America 50.00% 0.00% 50.00% 4.40% 4.38% 0.03% 0.06% 0.01%
Pacific 20.00% 0.00% 20.00% 4.29% 4.13% 0.16% -0.03% 0.03%
100.00%  100.00% 0.00% 4.33% 4.25% 0.08% .04% .04
TOTAL 0.49% 0.36% 0.85%
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Brinson & Fachler summary

‘ plan return 4'380/2|

asset class allocation -0.11%
region allocation 0.49%
security selection 0.36%

total 0.74%

actual return 5.12%




ORT™C PEAR

l Karnosky & Singer

market weights local risk premia
asset class actual plan excess actual plan excess|| allocation selection
equity 40.00% 45.00% -5.00% 1.72% 1.56% 0.16% -0.07% 0.07%
fixed income 55.00% 52.50% 2.50% 0.25% -1.14% 1.39% -0.03% 0.76%
cash 5.00% 2.50% 2.50% 0.05% 0.00% 0.05% .00 0.00%
100.00% 100.00% 0.00% 0.83% 0.10% 0.73% -0.11% 0.83%
Europe 37.50% 44.44% -6.94% 2.25% 1.75% 0.50% -0.01% 0.19%
North America 50.00% 33.33% 16.67% 1.50% 2.00% -0.50% 0.07% -0.25%
Pacific 12.50% 22.22% -9.72% 1.00% 0.50% 0.50% 0.10% 0.06%
market weights local risk premia
region actual plan excess actual plan excess|| allocation selection
Europe 36.36% 57.14% -20.78% -2.00% -2.25% 0.25% 0.23% 0.09%
North America 50.00% 38.10% 11.90% 1.20% 0.00% 1.20% 0.14% 0.60%
Pacific 13.64% 4.76% 8.87% 2.75% 3.00% -0.25% 0.37% -0.03%
100.00% 100.00% 0.00% 0.25% -1.14% 1.39% 0.73% 0.66%
market weights local risk premia
region actual plan excess actual plan excess|| allocation selection
Europe 30.00% 100.00% -70.00% 0.00% 0.00% 0.00% 0.00% 0.00%
North America 50.00% 0.00% 50.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Pacific 20.00% 0.00% 20.00% 0.25% 0.00% 0.25% DBAY DBRY
100.00% 100.00% 0.00% 0.05% 0.00% 0.05% 0.00% 0.05%
[ToTAL 0.47% 0.36% 0.83%|
currency weights returns v
currency actual plan excess actual plan excess|| allocation selection
EUR 52.38% 76.25% -23.88% 4.21% 4.25% -0.04% 0.01% -0.02%
uUsD 37.50% 17.50% 20.00% 4.50% 4.50% 0.00% 0.04% 0,0Q%
JPY 10.13% 6.25% 3.88% 4.00% 4.00% 0.00% -0.01% 0.00%
total 100.00% 100.00% 0.00% 4.30% 4.28% 0.02% 0.04% -0.02% 0.02%|
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Karnosky & Singer summary

‘ plan return 4.38‘72|

asset class allocation -0.11%

region allocation 0.47%

security selection 0.36%

currency (exposure) allocation 0.04%
operational currency hedging -0.02%
total 0.74%

actual return 5.12%

mﬁa "
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|DP attribution analysis market decisions

Asset Allocation:
: 6,481.13
SAA 3 23 555525 .
gain: 86.42
-0.11 return: 1.56% -1.14%
4,938.00 6,789.75 12,345.00
TAA — ’ ’ ’
76.81
1.56% -1.14% -0.01%
Region Allocation:
EU
SRA 219467 l 1646.00 | 109733 3,879.86 N 2,586.57 12,345.00
) 38.41 32.92 549 0.00
0.47 175% 0 200%0  050% 2.25% 0.00% 0.01%
TRA 1,851.75 | 2,469.00 246900 W 3,394.88 12,345.00
) 32.41 4938 0.00 57.10
0.36 1.75% 2.00% -2.25% 0.00% 0.46%
Stock Picking:
1,851.75 | [ 2,469.00 617.25 2469.00 | [ 3,394.88 | [ 925.88 185.18 | [ 30863 | [ 12345 12,345.00
PF — 4166 37.04 6.17 (49.38) 40.74 25.46 0.00 0.00 0.31 102.00
2.25% 1.50% 1.00% -2.00% 1.20% 2.75% 0.00% 0.00% 0.25% 0.83%
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|DP attribution analysis currency decisions

0.04

currency selection excl. bets:

EUR uUsD
PB: EENEN 2,160.38 12,345.00
gain: 400.06 97.22 528.13
return: 4.25% 4.50% 4.28%
| |
EUR uUsD
PB: WAYHLe) 3,240.56 1,157.34 12,345.00
gain: 337.75 145.83 46.29 529.87
return: 4.25% 4.50% 4.00% 4.29%

currency selection bets:

PB:
gain:
return:

EUR

6,465.69
274.79

4.25%

UsD

4,629.38
208.32
4.50%

JPY

1,249.93
50.00
4.00%

12,345.00
533.11
4.32%

overational currency hedging: |

PF —> PB:
gain:
return:

EUR USD JPY
6,465.69 4,629.38 1,249.93
272.06 208.32 50.00
4.21% 4.50% 4.00%

12,345.00
530.38
4.30%

Tefe et e W TUTITLT. ITTLItINL bt fe Te

0.01

0.03

-0.02
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IDP

summary

plan 540.48 4.38%
MARKET DECISIONS

asset allocation (13.13) -0.11%
region allocation 57.88 0.47%
stock picking 44.90 0.36%
total market 89.66 0.73%

CURRENCY DECISIONS

currency selection excl. bets 1.74 0.01%
currency selection due to bets 3.24 0.03%
operational hedging (2.73) -0.02%
total currency 2.25 0.02%
ACTUAL 632.38 5.12%
EXCESS 91.90 0.74%
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Appendix Il

Appendix II:
Hierarchy of Decisions
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: ‘Decision Order

Portfolio fixed income Benchmark fixed income
Region Sector Weight Retum
Eurozone Government| 37.5% 4.00% Eurozone Government| 45.0% 5.00%
Non-Eurozone |Government| 20.0%| -1.00% Non-Eurozone [Goverment| 12.0% 0.00%
Eurozone Corporate 30.0% 3.00% Eurozone Corporate 20.0% 2.00%
Non-Eurozone |Corporate 12.5% 2.00% Non-Eurozone |Corporate 23.0% 1.00%
Total 100.0% 2.45% Total 100.0% 2.88%
Eurozone 67.5% 3.56% Eurozone 65.0%| 4.08%
Non-Eurozone| 32.5% 0.15% Non-Eurozone| 35.0%| 0.66%
Total 100.0% 2.45% Total 100.0%| 2.88%
Sector Weight Return
Government 57.5% 2.26% Government 57.0% 3.95%
Corporate 42 5% 2.71% Corporate 43.0%| 1.47%
Total 100.0% 2.45% Total 100.0% 2.88%

Excess result = 2.45% - 2.88% = -0.43%

mh s
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Option A: attribution-analysis to regions=

per region attribution-analysis to sectors

Return Weight Return Weight Allocation Selection
PF PF BM BM
Eurozone 3.56%| 67.5%| 4.08%| 65.0% 0.03%| -0.35%]-0.32%
Non-Eurozone | 0.15%| 32.5%| 0.66%| 35.0% 0.06%| -0.16%|-0.11%
Total 2.45%|100.0%| 2.88%|100.0% 0.09‘|% -0.52%| -0.43%
Sector Return Weight Return Weight Allocation Selection  Total
Government | 4.00%| 55.6%] 5.00%| 69.2% -0.13%| -0.56%| -0.68%
Corporate 3.00%| 44.4%)| 2.00%| 30.8% -0.28%| 0.44%| 0.16%
Eurozone 3.56%|100.0%)| 4.08%|100.0% =0.41%| -0.11%| -0.52%
Government  |-1.00%| 61.5%] 0.00%| 34.3% -0.18%| -0.62%| -0.79%
Corporate 2.00%| 38.5%)| 1.00%| 65.7% -0.09%| 0.38%| 0.29%
Non-Eurozone | 0.15%|100.0%| 0.66%|100.0% =0.27%| -0.23%| -0.50%
Total -0.37% — -0.52%

sector-allocation

region allocation

stock picking
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: ‘Order: Sector, Region, Stock 00

Option B: attribution-analysis by sector

'al A

— per sector attribution-analysis to regions

Sector Return Weight Return Weight Allocation Selection Total
PF PF BM BM
Government | 2.26%| 57.5%| 3.95%| 57.0% 0.01%| -0.97%]-0.96%
Corporate 2.71%| 42.5%| 1.47%| 43.0% 0.01%| 0.53%| 0.53%
Total 2.45%/100.0%| 2.88%|100.0% 0.01%| -0.44%-0.43%
| sector-allocation-
Return Weight Return Weight Allocation Selection  Total
PF PF BM BM
Eurozone 4.00%| 65.2%| 5.00%| 78.9%| -0.14%| -0.65%|-0.80%
Non-Eurozone |-1.00%| 34.8%| 0.00%| 21.1%| -0.54%| -0.35%]-0.89%
Government | 2.26%[100.0%]| 3.95%|100.0%| =0.69%| -1.00%|-1.69%
Eurozone 3.00%| 70.6%)| 2.00%| 46.5% 0.13%| 0.71%]| 0.83%
Non-Eurozone | 2.00%| 29.4%| 1.00%| 53.5% 0.11%| 0.29%| 0.41%
Corporate 2.71%|100.0%| 1.47%|100.0% 0.24% 1.00%| 1.24%
o o o o
Total 2.45% . 2.88/o o.zslm ; 0.44% _
stock picking.

mh s
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Orders Compared

Option A: Region - Sector Option B: Sector - Region
Contrition
Regional allocation 0.09% Sector allocation !
Sector allocation -0.37% Regional allocation -0.29%
Eurozone -0.41% Government -0.69%
Non-Eurozone -0.27% Corporate 0.24%
Stock picking -0.15% Stock picking -0.15%
Eurozone -0.11% Government -1.00%
Non-Eurozone -0.23% Corporate 1.00%
Total -0.43% Total -0.43%

The attribution model should reflect the sequence of
decisions in the investment process!
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Appendix lll

Appendix llI:
Fixed Income Attribution
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In a Fixed-Income process, investment decisions are generally made

regarding:

* Duration
« Segments like Credit classes, sectors, etc.
* Issue selection
« Currency

Benchmark

DURATION SELECTION

MARKET ALLOCATION
(Credit classes, Sectors)

ISSUE SELECTION
Actual Portfolio
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Fixed Income Attribution

» Attribution = Analysis of investment decisions

» Allocation decisions based on market-value weights
(e.g. Brinson Fachler based on duration buckets / credit classes)

» Allocation decisions based on positioning on yield curve(s)
(e.g. van Breukelen (Robeco))

» Both type of decision analyses can be regarded as using
reference (or notional) portfolios
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Fixed Income Example

Example Method: (Van Breukelen)

Local return of an issue:
LR = Risk Free Rate + Duration x (- A Yield)

Total return of a portfolio:

TR = X Weight x (LR+Currency Return)
= 2JWeight x (LR—Risk Free Rate) + XWeight x (Risk Free Rate- Currency Return)

Total risk premium of a portfolio:
RP = X Weight x Duration x (- A Yield)
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PORTFOLIO

RISK PREMIUM

S BENCHMARK (BM
Attribution of “"

Weightgyp, Durationgyp, AYield gy

duration decision

WeightagM), Duration pp, AYield<BM)

Attribution of

allocation decision %
A ] REFERENCE2

Allocation

Attribution of

Weightd,l:), Duration pp), AYield<BM)

1ssue selection

' OPERATIONAL (PF) ]
Issue Selection

Weight pp, Duration pp), AYield pp,
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The risk premium of the portfolios:
Benchmark =
Reference Portfolio 1 —
Reference Portfolio 2 —

Operational Portfolio =

WJ;F XDPF R (_ AYI;F)

. The benchmark and the reference portfolio 1 differ only in the duration.

. Therefore the attribution of the duration decision is the difference between the risk
premium of the benchmark and reference portfolio 1.

. The reference portfolio 1 and 2 differ only in the weightings. Therefore the
attribution of the allocation is the difference between the risk premium of the

reference portfolio 1 and 2.

. The reference portfolio 2 and the actual portfolio differ only in the individual issues.
Therefore the attribution of the issue selection is the difference between the risk
premium of the reference portfolio 2 and the actual portfolio.
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Fixed Income Attribution

The attribution of the currency decision is the difference between
the currency result of the benchmark and the actual portfolio:

XWeight.- x (Risk Free Rate- Currency Return) —
X Weightg,, x (Risk Free Rate- Currency Return)
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Sample Report: FlI AttributionD

Actual Portfolio 2.691%
Benchmark -0.661%

Excess 3.352%

Attribution to Decisions Actual Benchmark  Actual Return Benchmark Return Excess Return
Duration Selection Reference Portfolio 1 Benchmark 0.066% 0.133% 0.199%
Asset Allocation Reference Portfolio 2 Reference Portfolio 1| 2.171% 0.066% 2.105%
Issue Selection Actual Portfolio Reference Portfolio 2 |~ 3.119% 2.171% 0.948%
Currency Allocation Actual Portfolio Benchmark 0.428% 0.528% 0.101%

Total 2.691% 0.661% 3.352%
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Appendix IV

Appendix IV:
Sample IDPs and Reports
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Sample IDP

Strategic asset allocation EQ Fl CA

Tactical asset

allocation
| |
Region — Region —» | Europe Subreqi uUsbD EM EUR
llocation allocation ubregion
a allocation
| J uUsD
Sector — Energy Large Small H  Japan EMU Non Govt. Credits Fund )
allocation Cap Cap EMU 1 Operational
+ Stl K Fl J FI d ! [ decisions
OCKS un un Stocks | || ||
S_toc_:k Passive Active 0-3 Fund 0-3 AAA
Picking . T T T
ea | | H
Care 1 Style allocation + oD el S Elonsl
! Stock Picking (SC) -
Stocks Stocks 3-5 H 3-5 H 1 AA
| | |
Country — || Singa- Bonds Bonds Bonds
allocation Dlore
| i e | N 1 A
Stocks Stock Stocks : | |
Utilii Picking Bonds Bonds Bonds
ilities Duration Credit
| >10 [ decision >10 L || BAA decision
Stocks | «+o I I «+
Bonds Stock Bonds Bonds Stock

Picking Picking




orRT °C

Benchmark Structure

Benchmark
ALL

Composite EQ

Composite Fl

50%

Benchmark CA
Merrill Lynch Euribid

10%

. . . Composite Composite Emerging Markets
Composite Composite Composite Europe US Dollar JPM EMBI
Europe North America Far East 60% 30% A
50% 40% 10%
MSCI Europe MSCI Europe MSCI USA MSCI Japan
Utilities —  Cons. Discr. Large Cap — 35%
4.25% 10.6% 50%
MSCI Europe MSCI Europe MSCI USA MSCI HongKong ML EU Govt 0-3 SSB US Govwt. 0-3 Lehman US AAA
Telecom — Cons. Staples Small Cap m 35% 28.30% B 24.11% B 20.86%
10.21% 8.72% 50%
ML EU Govt 3-5 SSB US Govt. 3-5 Lehman US AA
MSCI Europe MSCI Europe MSCI Singapore 20.66% B 18.32% 3057%
Materials — Energy — 30%
4.79% 10.1% ML EU Govt 5-7 | | SSB US Gowt. 57 Lehman US A
13.31% 14.36% 8.5%
MSCI Europe MSCI Europe
i g el ML EU Govt 7-10 | | SSB US Govt. 7-10 Lehman US BAA
6.74% 26.12% 22.29% 13.16% 40.08%
MSCI Europe MSCI Europe ML EU Govt >10 SSB US Govt. >10
Industrials —  Health Care . 15.43% 7 30.05%
6.84% 11.63%




Benchmark
Return: -1.5%

Region Allocation

Europe Far East Return: -1.5%
SRA — weight: 50% weight: 50%
return; -4.4% return: 1.4%
-0.6%
Europe Far East Return: -2.1%
TRA — weight: 60% weight: 40%
return: -4.4% return: 1.4%
Sector Allocation I : I I : I )
Energy | [Health Care| | Utilities Japan Hong Kong | | Singapore | Country Allocation
SSA weight: 40% weight: 40% weight: 20% weight: 35% weight: 35% weight: 30%
N return: -5% return: 1% return: 10% return: -2% return: 3% return: 5% <«—
0.3% SCA
1.4%
Energy Health Care Utilities Japan Hong Kong | | Singapore
TSA— weight: 30% weight: 40% weight: 30% weight: 20% weight: 40% weight: 40% < TCA
return: -5% return: 1% return: 10% return: -2% return: 3% return: 5%
o
3.6% -0.8%
PF Portfolio Portfolio Portfolio Portfolio Portfolio Portfolio
EU—s return: 7% return: -5% return: ~2% return: 2% return: 1% return: 3% < PF
FE
Operational decisions Actual

&
Stock Picking

Return: 0.5 %
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IDP Decisions Analysis

gain return
Benchmark (15,000.00) -1.5%
REGION ALLOCATION (5,800.00) -0.6%
DECISIONS EUROPE 23,400.00 3.9%
Sector allocation 1,800.00 0.3%
Stock picking 21,600.00 3.6%
DECISIONS FAR EAST 2,400.00 0.6%
Country allocation 5,600.00 1.4%
Stock picking (3,200.00) -0.8%
ACTUAL Performance 5,000.00 0.5%

EXCESS Performance 20,000.00 2.0%
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PEARL - System




ORT-C PEARL

Why a system?

» Complete Automation of Daily Process
» High measurement frequency

» System Requirements
» Flexible
» Transparent and verifiable
» Database
» Robust
» High system performance

mw_
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Interfacing and PEARL

» Various interface-possibilities
» Flat files
» Table-to-table
» Manually
» Etcetera

» Flexible import function (import-templates)

» Free format input is converted to required
format in PEARL

m i
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Interfacing and PEARL

— Text Data Interface Object Mivalue DSDump Dif [Definition'iew]

| mport/E #port Object Input Referentie ChI definitions Import [Definitiontiew]

% |mpork

" Exzport

Baze path: IDataStream j [ DumpFile
[rzert wildcard;

FileM anne |Mivalue.d Erowsel o

% Marmal ¢ Optima
TapTest v Headers

Drelirniter I
BottomT ext

Yalues between I

— Synchronization

Start spnchronizing |

Intem Extem |
i WE ktindes_id
walue_date  walue_date
currency_id  currency_id
walue cob_walue
Up FOLICE TOLICE
Daown |
Column name Imktinde#_id Date Format j
Type IDptima String j

|nput DIF

Suvnchroniziation

(1D 15000)

Hulp

Chl definitions CF Ji

Synchronize |

Clutput DIF (10 400

I |nput Referentie b arket ndes Dif

=
Sunchronize |

katch In- and DutputEDIumnsl

Bemowve

Add Default

Do

Beqin

i1

Im
=
[

Reset UpperColunmns |

[~ ErtiyDate [ Make Upper
W tppend [ Mo Comparizon Colurmn

Filter

|t | Type | E wport | Type |*
WI_ID String WI_ID String

MI_DSC String MI_DSC String

Default String CLIEMT_ID String

Chal_vM String Chl_vM String

STARTDATE Date STARTDATE Date

EMDDATE Date EMNDDATE Date

RETURM_vM String RETURM_%M  Shing

Chil_LEWEL Mumber  ChI_LEWVEL Mumber —
CCy_ID String

NEIRATIOMN M Stk ;I

™| wildzard! calumn

Drefault walue IF'F_I:L'I

[efine
Fil mdifiy
Fifilter]

dl

Hemawe |

m‘ﬂ‘;
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Interfacing and PEARL

» PEARL contains a benchmark compiler
Composition benchmarks

Flexible rebalance frequency

Rules strategic currency

Flexible hedge policies

Computes benchmarks for all IDP-levels

v v v v v

» PEARL contains automatic data checks

» Input data is checked before actual performance is computed
» Check-results are reported to PEARL-analyst
» Checks can easily be extended or limited

» Check-reports do not stop the computation process
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Computations in PEARL

» Computations take place according to IDP-Model

» PEARL supports this by determining the

investment process:

» Type of decisions

» Hierarchy of decisions

» Formulas + resulting measurement-method
» Filling-in investment process is data-driven

» Measurement frequency and methods are fully
adjustable

m i
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IDP in PEARL

— IDP Object PFmain [Fezultyiew)

Mew Instance | Delete Instance |

=1l JaN1333
E|‘ PF rmaind 0P root
--«&¢ OUDE_SOK DC
ok S48 DC
- ok TaA DC
- #%% OPER_CASH DC
=-#k¢ TR&DC
SR 3 TERA DC
=-#k¢ TIMING DC
I-#¢ CRCATSEL DC
= 4*5 PFSEL na croatsel DC
ey JES QOPER_SF na croatzel+pfzel DC
EI ¢ CNTRYSEL voor phsel DC
: = 4& PFSEL na chtpzel DT
P ey #&% OPEF_SP na crtrysel+pisel DC
------ &':S CPER_VIREAS DC

Instance Mame: JAM1395

Starting Date:  31-12-1993

IDP Settings | Inztance Settingz I T est Definition | Fill

Abstract model of decisions

DD MM YT
Current [ ate: I? Iﬁ Iﬁ Hecalculatel

E|-. PF malnlDF‘mnl
----- @ DUDE_SOKDC
B ) FF

..... ‘ TBRADC
E| FI_EC
@i TIMIMG DC
= @ ACTHOLDING
..... 4@ CHTRYSEL voor pfsel DC
. E) EC
653 EX
=-£E) 5D
=-€£) 55
@‘ PFSEL na cntrpgel DC
+-£€3 PF_BSE1
€8 DUTST_SET
[+-6E) VIRKAS
=& FIEZ
@‘ TBRADC
€y FILEZ
=689 FI_NE

..... = Cd
0

Data-driven filling in of dimensions

m
&



ORTC PEARL

Reporting with PEARL

» PEARL supports the use of drill-down reports;
every decision can be zoomed in on

» PEARL supports various report writers (e.g
Crystal Reports and Business Objects)

» By using an ORACLE database any other
report writer can be linked to PEARL

» Ad-hoc analyses possible on account of open
data structure

m&f
. O
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Verification in PEARL

» To guarantee accuracy of the
performance data, verification of the
computation process is essential

» Verification in PEARL

» Checks signal discrepancies in data (plausibility &
reconciliation)

» Computation process can be tracked via logging

» If the data for the computation process is incomplete
this will be included in the log file

» All mutations are logged; consequently each data
adjustment is traceable

Tetet T . W TTITLT. T TN aite e Ta T ot
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Flexibility in PEARL

» There Is no static situation: input data
and properties change with time, as
well as the report specifications

» Flexibility in PEARL
» PEARL is data-driven
» Use of time-dependent properties

» Use of templates in design PEARL, so PEARL
can comply with non-standard requirements

m‘ﬂ‘; r
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Computation speed in PEAR

» Detailed performance measurement requires
the processing of huge amounts of data. This
needs to be accomplished in a limited period of
time. Therefore a good system performance is
essential.

» Computation speed in PEARL

» Use of delta-mechanism; only new and changed data is
processed

» Consequently computation time is related to the amount of
new or back-dated data

» After going through check-logs corrections can be computed
in a short period of time

Tetet T . W TTITLT. T TN aite e Ta T ot



orRT °C

PEARL Generic Objects

._j Pearl98 Calculation Manager

File Edit “iew Qperator Help

[DEEHC> BX FBR & f !

ErFAEEE N @6

"V@ Deleted

\'@ Mot E sisting yet — Folder Foot [bem [Settingsisw)

+'—3 Root Item Hame

|F|ool Item
Type |FOIder
(o} 30572
Timestamp 9/24/99 3:02:16 A
Werzion

r F.eep the status fised when Calculated

Ereviousl Mext |

Save | Reload |

Pearl98 - S5elect Objectiype
A

Clear Cancel |
Conversion

Conversion Template
DecisionCluster

e objects

Dlimension

object
version
management

Folder

Function Meazure Type 1
Function Meazure Type 2
IDP

ID PR oot

Impart/E spart

Measure

Meazure Dimension Cambination
Oracle Data Interface
Selection

Text Data Interface

For Help, press F1
| Staltl | = Micrasoft PowerPaint - [scr...l @ Exploring - DIl

”' Pearl38 Calculation ...

e
s N3 217 aM

Tefe et e W TUTITLT. ITTLItINL bt fe Te
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.__j Pearl98 Calculation M anager

File Edit “iew Operator Help deflning data
NEEcoBX 282! DRPFERE "0 o6 : :
| S L | | | B | conversions with
:@ N;‘Eisting o - Conversion Template Object CONY_MEASURES_SaA (Defiritiortview)] the help of
=3 Root ltem Bl Nesting Output DIF  [MEASURES_S44 .
-/ Checks = BIGLOOP S— = conversion
-y CONVERSION CONTROL DATABASE IF
B-y(E Conversions I Copy | Mew | Remove| templates
| [ Extra IDP conversions INSERT
'\JD Group 0 - FHEE Comments
By Gioup 1 . INSERT

B/ Group 11
T Gren 13

ordPad [_ (O] x|

gene rated wet Format Help
PL/SQL  [&] s =)
o | B j ¥ Always Insert
code 'LACE PROCEDURE proc COHV MERASURES SRR IS :I
Ery. rage VARCHARZ (100007 ;
HumberQtr._cordsInserted NUMEEE.;
RecCount NUMEEER.; ml M g[f[xnlﬁl
TRACENE mmber ;
TRACEMAX muber ; 1| ] et o)
HNEWHMITHE mmber ;
LASTHUTHE. HUMBER ; DN Rt =]
VAl B0_EXRATE NE OUT_EXRATE. VALUESTYPE :
VAL Bl EXRATE_HE UUT_EXFATE. VALUESTYEE; Calumn | Inzerty alue | Updatealue [... | Updatel alue
¥AL_EO_BASECCY_ID TD_EEGION.BASECCY_IDSTYPE: WDATE [LOOPDATE ... [LOOPDATE ...
WaL_Fl BASECCY_ID TD_EEGION.BASECCY_ID%TYPE: CCY D wal F1 CCY...  wWal F1 CCY..
VAL _BO_EXRATE BASE OUT_EXRATE.VALUESTYPE; DELTANY Wal_F1_DEL.. Wal_F1_DEL.
VAL _Fl_EXRATE_BaSE OUT_EXRATE . VALUESTYPE I wal F1 | Wil F1 |
VAL E0_RETURN BASE OUT_EXRATE. CCYRETURNSTYPE ; My VAL F1_Mv VAL_F1_MY
WiL_Fl_RETUERN_EAZE OUT_EXRATE. CCYRETURNSTYEE; MI Wal F1_NI Wal _F1_NI
VAL_EO_REGION_FLAN T TD_BEEGION. PLAN W:TYPE: REGION_ID REC1.REGIO... REC1.REGIO..
¥iL_F1_FEGION_PLAN W TD_REGION. PLAN_W4TYPE;
VAL BO_MI_FET IN EASE float:
¥AL_Fl_MI_RET IN BASE float;
VAL _BO_MV_TOTAL IN EA4SE float:
¥AL_E0_MV_OPER_FE_IN EASE float; 1] | H
WAL _EO_ASSETCLASE ID REGION. ASSETCLASS IDSTYPE:
VAL_Fl_RZ3ETCLAZE ID REGION. ASSETCLAR: _IDSTYPE:
VAL BO_PWEXRE float; hd|
rr r

For Help, press F1 S
i icrogoft PowerPoint - [scr...l @ Ex=ploring - DIl | ' Pearl33 Calculation Manag...l I Sced3071 - WordPad M. N aﬁ 9:07 &M
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_jPealISB Calculation Manager takl ng intO aCCOU nt

File Edit “iew Operator Help .
DR DX i e | ORRPEEE 400 dependencies
between objects

--\/D Group 4 ;l
-y Group B

— Conversion Template Object COMY_MEASILIRES_SA& (L.

=[] Group 7 Sl-e+g CONV_MEASLIRES_ G4 Al |

B[] Difs o7 q@ FactorFromToCcy Suiscessars

g COMY_BP_DUDE_SOK H-¢@ My _CLIENT

..... <3 COMY_BP_SAA Eﬁ CONY_MY_CLIENT

o COMY_BP_Ta4 . By My_CLIENT_CCY

----- «<2] CONY_EP_TERA Elyg CONY_My_CLIENT_CCY

----- «o COMY_BP_TRA o[l Input Freferer

----- <3 CONV_MEASURES_S44 _ :i Input Ficferer| N

o3 CONY_MEASLRES_TAA - BB Input Ref  Friority Level

o2 DOMY_MEASURES_TBRA et [E] Inout

ool CONY_MEASURES_TRA <]  Low C High

e COMY_DUDE_SOK

V"‘% COMY_PROP_OUDE_SOK ~Selected Object

..... .g Eg:x_gggi_?ﬁ Merie Im  Frequency ]

..... . "PROP_

----- <% CONV_PROP_TRA D E o fince £ Weeky schedu“ng
-y Evspion opbjects T [Corverson Tompie |+ 02 S S S R -

plate:

-y EXTERNAL DATABASE £ Monthly CRi € o5a £ S jobs to be
w0 FLAT FILES | | Status [Modied  Yealy

S IDP executed on

=y [E_i|m|e-|nsliog$' _ ~ Execution Time the

[]--V ulp Chmenszions

Y Aser ORACLE
g EZSCIZet;ZSshType Starting tirme: IE3 Iﬁ5 lﬁ Starting from date: IF IR d t b

[=l BudgetRegion atapbase

CashType
CryDverlayCoy - Dependencies
CoyOverlayPF
Client

Courntry
CreditR ateCat
Currency
ExpenseCat [~ Script Generation Only [~ Debug Mode
Idustry
LaocalCey

FFSecurity Cantinue I Cancel |

L=} Partfolio
... £l Paninn Ll

For Help. pre=s F1
| Slartl Microsoft PowerPoint - [scr...l (2] Explaring - DI ”' Pearld98 Calculation ... [2] 5ce43071 - WordPad | s N g128M

W Include Calculating Dependend Objects

r— Execution Mode
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PEARL Calculation Server

I_j Pearl38 Calculation Manager
File Edit “iew Operator Help

IDEE (¢t BX f e S P !

--VD Group 4 ;I
"VD Group B
El-af[] Groun 7

. tchlist Management
batch list

OFRERE|" 8 o6

Conversion Template Object COMY_MEASURES_SA4 [Definitiontiew)
[ & Mesting Mt DIE [MEASURES S48

-Batchlist

|J0bName _ | Starting Time | Expected Ending Time | Elapzed Time | Status | FriorityLevel | Freguency
22111988 081817 081824 00:00:01 Calculating Mo Prionty Once

83

L progress — 12

information

Bemove Job | adify ok

=
B0 EXTER [0 Underlying PearlObjects
=

]"VD FLATI Object ID | Object Hame | Elapzed Time | Expected Duration | Statug
-y oP 1586 COMY_MEASURES_S5A4 00:00:01 00:00:09 Calculating

Cloze

TOT_GAIN fm
TOT_GAIN_UH fm
Bl Weekly Measures fm

Hl-y 0 IDP et
H-o/[ 7] Measure Dimensions
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PEARL Checks

w {Pearl98 Calculation Manager

File Edit “iew DOperator Help

|DEE|c= BX  2e|&f !

ERAEEEE OO o

V'@ Deleted X ) X X . .
V@ Mat Existing pet — Check Object Check on clean prices in zecprice [Definmbionyiew)
E..\gl:l\)[gott:z:ks SELECT WitdowMr ISECF’HIEE Vl
= SECPRICE.ACCR_INT ACCRH_INT
o[ Check on accr_int in secprice JSECPRICE.CLEAN_FRICE CLEAM_PRICE Include Previous Walues Iv
q ¥ Check on SECPRICE SECURITY_ID SECURITY_ID -
] [ ———— SECPRICE VDATE VDATE _ don |
\)Ef Check on exchange rate Remove Join |
—a ¥ Check an market index values —
g [ Check on market index vields Call Table IInput secrice Dif j
a ¥ Check on madified duration =
¢ ¥ Check on negative durations Condition | Ermor Message | i I
. ) [[SECURITY_ID = SECURITY_ID[-1]] &MD [[CLEAM_PRIC... A1002
VE Check on negative secprices Bemove |
VIZ Check on new curencies T |
g [ Check on security exposures =
¥ Check on small exchange rates todify |
Hl-/[(7] CONVERSION CONTROL DATABASE F[Cond | |
[ Conversions | Condition
/L] Ewception opbjects _
B[] EXTERMAL DATABASE (SECURITY_ID = SECURITY_IDI-1]] AND (ICLEAN_PRICE < (0.9 CLEAN_ PRI ©11or Message:
/(7] FLAT FILES Im ooz vl
E-[1 IDP
Bl IMPUT DATABASE
El-yL] temp
----- @ dummy oracle dif ‘ariables: I j Ingert I
i Notification List
[rescription
Clean_secprice van 332 SECURITY_ID$$ is op $3%3VDATESS met meer dan 10 % Add
gewijzigd, namelik met $EF0:RAOUKNDI00  [CLEAN_PRICE - CLEAN_PRICE[-1]) ¢ :
CLEAN_PRICE[-T])L.1)%$ * sinds de laatst ingelezen waarde op $8%7VDATE[-11$$. i odify |
El Fumz] |
template for
user-defined
checks &
error
messages

Type :Check Object 1D 25405 Statuz :Calculated Mame :Check on clean prices in secprice | | |
ghStart | =) windows NT Task M..| @ T.0.4D. 1 |[ W Peanss Calculati . W Feal9eDBedt | [=]Microsoft FowerPain.. b B N 1033 PM
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PEARL Exception Handling

« {Pearl38 DBedit
File Edit Data ‘“Window Help

|7 B
Yo [ fExcopton i
B | | .check D | Execution Time | Conditinn | Nasrrintinn Status Not ID N~ Open |
-1 20 Changed 21001 Jok exect
ﬁ .
— | 20 Status Open’ Changed’ Changed 21001 Job exect Status Filter
'yl -1 20 acC kn OWIedged Changed ~[a1001 Joky exect Al j
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_ Unique benefits of the PEARL 'S

» PEARL supports all aspects of the performance
evaluation process, both technical and
conceptual

» PEARL meets all technical requirements for a
performance evaluation system

» PEARL allows focus on analyses instead of
measurement

m i
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Benchmark Compiler

Modeling Benchmarks

» Customized

» Composite

MSCI Europe

Waus

WgEgL Wswi

MSCI Austria| |MSCI Belgium MSCI Swiss MSCI UK




ORTC PEARL

Benchmark Compiler

Key functionalities

» Rebalancing

» flexible frequency (daily, weekly, monthly, et cetera)
» Analysis to underlying currencies

» Excluding indices

» e.g. MSCI Europe without MSCI UK

» Constructing total return indices

» based on price index and yield index (dividend)
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Benchmark Compiler

Example 1 — Short Term Index

» Marketcap factors into weights is customized calculation

» e.g. made by customized conversion (PEARL) or GIC system

Short Term

30 20

EQ Index Fl Index

10 40 3¢5 50 80

20 60
41 15 44 70

7.1

8.2 5 6 30
US meap UK mecap | |[EUR mcap| |JPY mcap| | US mcap UK mcap | |[EUR mcap| |JPY mcap

r=3% r=4% r=2% r=3% r=3% r=4% r=2%

US factor = 49.2923 UK factor = 20 EUR factor = 20 JPY factor = 10.7077

r=3%
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Benchmark Compiler

Example 3 — Short Term Index, underlying currencies

» Based on example 1
» Market cap in local currencies

Short Term

EQ Index Fl Index

US mcap UK mecap | |EUR mcap| |JPY mcap| | US mcap UK mcap | |[EUR mcap| |JPY mcap

r=3% r=4% r=2% r=3% r=3% r=4% r=2%
UusSD GBP EUR JPY USD GBP EUR

r=3%
JPY
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