Morningstar EnCorr

Understanding Ibbotson's Building Blocks and
Black-Litterman Input Methodologies




EnCorr Modules

Analyzer Inputs Generator Optimizer Plus Attribution Allocator Scenario Builder

Build and analyze Examine manager Determine manager Perform “what if”
portfolios along the style consistency and ~ mix to implement analyses under
efficient frontier investment decisions  asset allocation plan ~ multiple conditions

Develop, refine,
and test asset
class assumptions

Explore historical
and current
Investment data
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Inputs Generator Overview

» Description:

» EnCorr Inputs Generator creates, refines, and tests asset class
assumptions to be used in the Optimizer.

» Highlights:

» Create optimization inputs by selecting asset classes from
various databases or by entering your own inputs.

» Select from input methodologies to develop forward looking
expected returns.
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Inputs Generator Overview

» Expected Return Theory:

» To determine the asset mix of the optimal portfolio, you need to
know the nature of the possible returns of each asset class,
along with the relationship between the different asset's
returns. These expectations are known as optimization inputs.

 (Optimization requires three inputs:
» Expected return of each asset
» Standard deviation of the asset returns
» Correlation between asset returns
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Inputs Generator Overview

» Optimization Inputs:

» Historical Data are inputs created with historical data, located
In Expected Return tab.

» Refined Expectations are inputs that can be developed based
on forward looking methodologies, such as the Building Blocks
and Black Litterman, located in Expected Return tab.

» User Defined Numbers are inputs where users can overwrite
any values in an inputs file with their own expectations, located
in the Inputs Summary tab
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Building Blocks Methodology

» Created by Ibbotson Associates, where the expected return on an
asset class represents the sum of the current risk free rate and one or
more historical risk premia or building blocks.

» By combining current expectations with historical risk premia,
you take into account current market conditions (the economic
expectations of investors) and historical market returns.
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Building Blocks Expected Return Calculation Table

» Building Block Equity Model

Expected Return = Current Risk Free Rate + Equity Risk Premium + Small Stock Premium
Rizk Free = Lurrent rigk free rate expectation for your investrment horizon

= Lurrent Risk Free Hate
Equity Risk = Hiztorical premium for investing in risky equities

= Domestic Equity PBS — Higorical Risk Free Rate series
Custom = Hiztorical premiurm for investing in risky small company stocks
= fsset class to refine — Domestic Equity PBS

» Building Block Fixed Inome Model

Expected Heturn = Cash + Horizon + Default

Cash = Lurrent rigk free rate for your investrment horizon with the maturity component removed

= Gurrent Rizk Free Rate — Horizon Premium where Horizon Premium = Historical Risk Free
Rate — Horizon PBS

Harizon = Historical premium for investing in longer maturity bonds. Match the maturity of the azset
with the Horizon slider bar.
Default = Historical premium for investing in risky corporate bonds in order to compenzates for the

possibility of default.
= [fs==et claszs to refing) — [Default Premium PES)
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Black Litterman NMethodology

» Created by Fischer Black and Robert Litterman, the Black-Litterman
model starts with CAPM-based market equilibrium expected returns

which are derived by using the reverse optimization approach proposed
by Sharpe [1970].

» The required inputs are the risk-free rate, an estimate of the market
premium, estimates of each asset’s market capitalization and
standard deviation, and the asset class correlations.

* These starting expected returns can then be refined by
Incorporating the user’s particular beliefs, or “views”, about the
asset classes both in absolute or relative terms while assigning a

confidence factor of 5%-95% to each view, whether absolute or
relative.
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Black Litterman Expected Return Calculation Table

» Calculation Table

Caze Info

~

Set Up
Elack-Litterman

Optionz

\\

~

Default Settings
Results

Rizk-Free Rate: |4.78 *% Market Premium: |6.69 = Restore Defaults

Expected Feturn

\\

' Ris

Building Blocks

tarket Cap [in Implied Return Abzolute Wiew Abzolute Wiew Elack-Litterman [ Market Cap Date |
billiohz] Return Confidence Returhn
(5z-95%])
S&P SO0 TH 12727.09 RUSR=TR 10.54 1242006
LS. Small Stk TR 1363.7E 10.02 10.02 1220068
MSCI EAFE TH 1953485 1315 1315 1272006
LS. LT GwtTH 1247.02 574 .74 1272006
US. LT Corp TH 204426 5.94 5.94 1242006
FTSE MAREIT-AINTH 33968 =3 =1c] =3 1220068
Case Info -.\ Dptions -.\ E zpected Return Rizk ¢ Comelation -.\ Inputs Summary
SetUp W Default Settings N, Building Blocks N, CAPM
Elack-Litterman \ Fesults \
Fisk-Free Fate: |4 7a %= Market F'remium'IB S5 = Restore Defaults I ‘ New
Market Cap [in Implied Return Abzolute YWiew Abzolute Wiew Black-Litterman @k arket Cap Date
billiornz] Return Confidence Return
[5%-95%]

P SO0 TH 12727.09 10.54 11.05 1242006

mall Stk TH 1363.76) 10.02 12.00 95.00) 11.96 1242006

CIEAFE TH 19834.85 1315 5 1242006

LT Gwt TH 1247.02) 5.74 1242006

LT Corp TH 2044.86| 5.94 1242006

ETSE MAREIT-AITH 339.68 8.36 1242006

kadify Market Cap Data

Refresh karket Cap Data I

|

Relative Yiews

JU.5. Small Stk TR >MSCI EAFE TR by 2% with 50% confidence
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Summary of Expected Return Calculation Components

Function of
Building Blocks | Weight = Return Stdev | Correlation
CAPM Weight = Return Stdev | Correlation
Black-Litterman | Return = Weight Stdev | Correlation
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