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Ibbotson Associates Overview

LRI Dedication to innovative research
| Founded in 1977 by Roger Ibbotson

Create customized solutions for institutions
Expertise in asset allocation, manager selection
and portfolio construction

Asset Manager Portfolio
Allocation Selection Construction

ﬂi)bOtSO]’]_ Leverage two trusted brands
a Merningstar company Acquired by Morningstar in 2006
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Today

Leading provider of investment advisory services
» $48.0 billion assets under advisement for investment consulting
» $13.2 billion assets under management for managed accounts
serving over 9.1 million participants

Total Assets

Experienced investment professionals
» Staff averages 10 yrs investment experience
Clients Worldwide _ o
(US, Canada, Europe, Asia) » Most have either Ph.D., CFA, MBA or combination

Award-winning research
» 72 patents granted for asset allocation and human capital
Graham and _
Dodd Awards » /5 research papers written or co-authored

Data as of September 30, 2009.
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Customized Solutions

Ibbotson Consultants Client

Our consultants meet
with the client to assess
initial need and are involved +
throughout the process
\ J

~"
Research and Methodology Independence and Experience

Our Strengths

Our capabilities can be
used separately or in
combination to produce
customized solutions
designed to meet
specific client needs

Asset Manager Portfolio
Allocation Selection Construction

~—
Client Customized Solutions
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Lifetime Financial Advice
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Expected Return

Traditional Asset Allocation Framework in Accumulation

MVO Efficient Frontier

Individual Assets

Standard Deviation

v

Limitations on Traditional MV0O

» Optimizer is sensitive to changes in inputs — leads
to large changes in allocations
* Sensitivity Analysis =»leads to Ibbotson
guidelines
* Re-Sampling =»minimizes the output of MVO

»|gnores liabilities on one’s assets
* Liability-driven investing

»|gnores outcomes
*Investors only care about outcomes

»|gnores longevity risk

» Limited only to financial capital =» no
consideration of human capital
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An Approach Based by on Modern Portfolio Theory

Rager G. Ihbatson

Yale School of Management
ebra Capital Management
Moshe A. Mifevsky
Schulich School of Business, York University
IFID Centre

Peng Chen, CFA

Ibbotson Associates

Kevin X. Zhu

Ibbotson Associates

Lifetime Financial Advice:
Human Capital, Asset
Allocation, and Insurance

Finandial Andlysts Journal
it | FAJ

2006, CH Institute

Human Capital, Asset Allocation, and
Life Insurance

Peng Chen, CFA, Roger G. Ibbotson, Moshe A. Milevsky, and Kevin X. Zhu

Financial planners and advisors increasingly recognize that human capital must be taken into
account when building optimal portfolios for individual investors. But human capital is not
simply another pre-endowed asset class; it contains a unique moriality visk fn the form of the loss
of future income and wages in the event of the wage earner’s death. Life insurance hedges this
mortality risk, so human capital affects both optimal asset allocation and demand for life
insurance. Yet, historically, asset allocation and life insurance decisions have been analyzed
separately. This article develops a unified framework bused on human capital fhat enables
individual investors to make these decisions jointly.

cademics and practitioners increasingly
A recognize that the risk and return charac-
teristics of human capital, such as wage
and salary profiles, should be taken into
account when building portfolios for individual
investors. Merton (2003) pointed out the impor-
tance of including the magnitude of human capital,
it with otk i

tant financial decisions are generally analyzed sep-
arately, however, in theory and practice. We found
few references in either the risk /insurance litera-
ture or the investment/finance literature to the
importance of considering these decisions jointly
within the context of alife-cycle model of consump-
tion and investment. In other words, popular

its volatility, and in
asset allocation decisions from the perspective of
personal risk management. The employees of
Enron Corporation and WorldCom suffered
extreme examples of this risk. Their labor income
and their financial i in the

and financial planning advice about
how much life insurance one should carry is sel-
dom framed in terms of the riskiness of one’s
human capital. And optimal asset allocation, which
has only lately started to be framed in terms of the

provided no diversification, and they were heavily
affected by their companies” collapses.

A unique aspectof an investor's human capital
is mortality risk—that s, the family’s loss of human
capitalin the event of the wage eamer’s death. Life
insurance has long been used to hedge against
mortality risk. Typically, the greater the value of
the human capital, the more life insurance the fam-
ily demands, Intuitively, therefore, human capital
affects not only optimal asset allocation but also
optimal life insurance demand. These two impor-

Peng Chen, CFA, is managing director and chief invest-
ment afficer at Tbbotson Associates, Chicago. Roger G.
Ibkotson is professor of finance at Yale School of Min-
egement, New Haven, Connecticut. Moshe A.
Milevsky is assaciate professor of finance at the Schu-
lich Sechoal of Business af York University end evecu-
tive director of the Individual Finance and Insurance
Decisions Centre, Toronto. Kevin X. Zhu is senior
research consultant at Ibbotson Associates, Chicago.

January/February 2006

risk of human capital, is rarely inte-
grated with life insurance decisions.

Motivated by the need to integrate these two
decisions, we merged these traditionally distinct
lines of thought together in one framework. We
argue that these two decisions mustbe determined
jointly because they serve as risk substitutes when
viewed from the perspective of an individual
investor’s portfolio. Life insurance is a perfect
hedge for human capital in the event of death
because term life insurance and human capital
have a negative 100 percent correlation with each
other in the “alive” (consumption) state versus
“dead” (bequest) state. If insurance pays off at the
end of the year, human capital does not, and vice
versa. Thus, the combination of the two provides
great diversification to an investor’s total portfo-
lio. Figure 1 illustrates the types of decisions the
investor faces, together with the variables that
affect the decisions.

The unified model we discuss is intended to
provide practical guidelines for optimal asset

wen.cfapubs.org 97

2007 Graham and Dodd Scroll

ibbotson.

Lifetime Asset Allocations:
Methodologies for
Target Maturity Funds

Ibbotson Associates Research Report

Tom ldzorek, CFA, V.P., Director of Research & Product Development

Original Version: April 20, 2007
This Version: December 19, 2007
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The Human Capital Concept
Beyond the Traditional Asset Allocation

Framework
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Total Economic Wealth

Financial Capital

» Tradable assets such as stocks and
bonds have traditionally been used
when constructing an asset allocation

» Incomplete without considering
Human Capital

Human Capital

» An individuals ability to eamn
and save

» Present value of all your expected
future wages including pension and
social security
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How the Stage of Your Career Affects Your Human Capital

Age 30 Age 45 Age 65

Higher future earning potential Higher assumed savings
relative to savings amount but lower earning potential
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Are You a Stock or A Bond?

Comprehensive Asset Allocation with Human Capital:

Is Your Client a Bond or a Stock?

By: Moshe A. Milevsky', Ph.D.

The title doesn’t have a rypo. I'm not asking about whether your client owns stocks and
bonds. or whether they waork in the stock or bond market. Rather. I'm wondering whether your
clicut’s job, carcer and employment income — alse known broadly by the teran human caprial -
exhibit the finamcial characteristics of a stock portfolio or a bond portfolio. Because, if they are
stocks, you should be encouraging them to lighten-up on the equiry risk. and to hold more bonds
in their financial portfolio, but if they are more like bonds, then you should be selling them more

stock-like investments.

Let me explain. Bur first some back d. A ding to Statistics Canada the average
Canadian family unit whose head of household is 30 years old. has a median net worth of
approximately $47.000. In other words, 50% of Cimadian families m this category have a net
warth greater than $47 000 and 50% have a net warth that is less than this mumber. As yon might
expect, the net worth figure 15 teclmically defined equal to the fanuly’s total assets mmus the
family's consolidated debts and is expressed in year 2000 dollars. Ini the same smdy it was noted
that if the bhead of household was 40 years old, the median net worth of the fanuly wmit was
396,000 and for S0 year-olds the relevant fipure was $165.000. There should be no surprise
about the impact of age on median wealth.

However, while T certainly do not quibble with Statistics Canada’s methodology in this
and sinlar studies, T truly think that a tradittonal aceount™s assets minns habilities view of the
human balance sheet greatly und i the true ic net warth of the company T like

to call ¥OU e

Gray Matters

Tha cruing sl o weatkets foam pr-
Tessicnally maresged gl 2 prasad
savings vehichas sequires Them b make thiss
i Baciaiont bt Bew 13 sllesta
TearBman savings s what prskucss they
should s 1 et iscome in ruinemment
This shist anaally rasses. 3 huga damasd
o imsnstont adic from the Asancial
panrvyg Tt

Te st fivaacial schioces i providing thoo
el ueebation sre] actical shutions

for divikoging mvestmant sdvice ta didaal
imvastars ot et inviating (e
cla—bam fa accumaltion 51308 1
reirermenit—ou esearch project allenpied o
creati a frammewurk that

1 salyaes e ssset-allocstion decsiars
of idividusl imeians whiks titeg into
corakeraion he flkowing human
eapital charscssation the 506 af human
eapital, e velaniity, and s comelnen
with tther assits

1 Jomtly anakypes tha decizion of bow mudh
e insarance o Farvily should bave 12
OENCE agAInss the loas of it Besadwinner
oo borw the Fomily shoudd allosan s
Inancusl oo betwesn rak-hes and

risky assots, vis-bis the dynamics of

Is Your Client a Stock
or a Bond?

To build better portfolios, advisors need to measure
a client’s human capital. *Pers Chen

11
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How the Volatility of Your Career Affects Your Human Capital

Professor Average Broker

uman Capital

Stable Income Variable Income
Bond-Like in Return Stock-Like in Return
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Typical Life Cycle of Human Capital and Financial Capital

Dollars § : Retirement Date

[

HC +
Human Capital Financial Capital
FC = is an individual's ability to is an individual’s
earn and save money, total saved assets.
Total
which diminishes over time.
Economic
Wealth
Age 25 45 65 85 100
Risks in Accumulation Risks in Retirement
. Expense R|Sk ° Savings Risk i Expense H|Sk i Bequest R|Sk
*Mortality Risk ~ *Market Risk *Longevity Risk ¢ Market Risk
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Individual Balance Sheet

Assets Liabilities

Financial Capital Future Expenses
PV of Pre-Retirement Expenses

PV of Post-Retirement Expenses
PV of Bequest

Human Capital
PV of Earnings for Pre-Retirement Expenses
PV of Earnings directed toward Savings
PV of future Social Security and Pensions

Surplus (Deficit)

PV=Present Value
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Ibbotson’s Investment Management Process

» Including Insurance Products can create a powerful solution

1

Develop asset
class inputs

Monitor Create asset
Portfolio class models

\

3 Product type

Analyze investment

4

Construct
Portfolio

optimization

options
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Managing Mortality Risk
Asset Allocation & Life Insurance

16

FOR INFORMATION AND/OR ILLUSTRATION PURPOSES ONLY. SOURCE: IBBOTSON ASSOCIATES, UNLESS OTHERWISE NOTED. NOT FOR PUBLIC
DISTRIBUTION. ©2009 Ibbotson Associates, Inc. All rights reserved. Ibbotson Associates, Inc. is a registered investment advisor and wholly owned
subsidiary of Morningstar, Inc. The information contained in this presentation is the proprietary material of Ibbotson Associates. Reproduction,
transcription or other use, by any means, in whole or in part, without the prior written consent of Ibbotson Associates, is prohibited.

IBO00S App1109 jbetSOn.



Lifetime Risks:
Accumulation Phase

!avmgs

_——
A

Expense Risk <= AIIocatlon
.
.
*
L 4

s
O..
Ny
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Modern Portfolio Theory: Markowitz's MIVO and Sharpe’'s CAPM

Expected Return

Max Sharpe Ratio
@ Large Cap Stocks

©® Human Capital
® LT Bonds (Bond-like Characteristics)

©® TIPS

Standard Deviation

@ Retirement Income Liability
(Short TIPS-like characteristics)

Emerging Market Stocks

@ International Stocks

Market Portfolio

® Stocks: 46%
©® Bonds: 54%
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Human Capital Impacts Asset Allocation Decision

Human Capital Financial Capital

Safe HC
Professor

Target Asset Allocation

Average HC

Risky HC
Broker
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Asset Allocation with Insurance Products

Inputs Outputs

Human Capital,
Asset Allocation
Decide if need Mutual
Funds, ETFs, Separate
Financial Capital
and Current Savings
M Life Insurance

Accounts

Capital Market Face Value
Assumptions or
Annuity Product

Questionnaire

Collect info such as: Age,
income, bequest preference,
dependents, life expectancy, risk
tolerance
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Total Economic Wealth

Without Life Insurance With Life Insurance
$53

$$

Human Capital
® Financial Capital
@ Life Insurance

While Alive At Death While Alive At Death

The Impact of Life Insurance

Combining your asset allocation strategy with life insurance
protects your human capital while optimizing the martality-risk
adjusted economic value of your portfolio.

21
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Life Cycle of Human Capital

$1,200,000 ~

transcription or other use, by any means, in whole or in part, without the prior written consent of Ibbotson Associates, is prohibited.

- $1,000,000
(<b)
=
< $800,000
[+
&
S $600,000
[z Insurance Need
$400,000
$200,000
$0 -
30 35 40 45 50
Age
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Total Economic Worth

Human Capital Financial Capital

High Human Capital => Higher insurance demand
High Human Capital => Risky Asset Allocation
Il Bond

Bl Equity
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Total Economic Worth

Human Capital Financial Capital

Low Human Capital = Low insurance demand

Low Human Capital = Conservative Asset Allocation
Il Bond

Bl Equity
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Asset Allocation, Life Insurance, and Human Capital

Higher risk aversion

» More Insurance
» Conservative asset allocation

Higher bequest motive

» More insurance
» Little or no impact on asset allocation

Higher current wealth

» Less Insurance
» Conservative asset allocation

Higher correlation
(income vs. returns)

» Less insurance
» Conservative asset allocation

Older

» Less insurance
» Conservative asset allocation
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Managing Longevity Risk
Asset Allocation & Annuities

26
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Lifetime Risks:
Disbhursement Phase

sset
Allocation

Expense Risk <=9 <P

L 4
4
...
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Retirees Should Plan for a Long Retirement
Probability of a 65-year-old living to various ages

* Male
* Female
* At least one spouse

75
50
25
Source: Annuity 2000 Mortality Tal les.
0
65 years old 70 75 80 85 90 95 100 105
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Thought Leadership in Traditional / Insurance Hybrids
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Asset Allocation with Insurance Products

Inputs Outputs

Human Capital,
Asset Allocation
Decide if need Mutual
Funds, ETFs, Separate
Financial Capital
and Current Savings
M Life Insurance

Accounts

Capital Market Face Value
Assumptions or
Annuity Product

Questionnaire

Collect info such as: Age,
income, bequest preference,
dependents, life expectancy, risk
tolerance
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Impact of Guaranteed Lifetime Income Annuity*

B @ Investments Only
® GLl and Investments
@ Life Expectancy
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*Graph does not include pension and social security
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Asset Allocation with Payout Annuity:

Key Factors

Proportion to
Implement with

Factor PA Reason

Large Bequest® Lower Preference to leave more

High Income Sustainability™ Higher Preference for personal consumption
High Subjective Survival Higher Perceived longevity risk / suitability
Probability*

High Fees Lower Fees reduce returns

Large Wealth* Varies Ratio of wealth to income need

High Income® Varies Ratio of wealth to income need

* Factors that are typically solicited using a retirement income questionnaire.
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Lifetime Advice Solution

» The investor experience is enhanced: More holistic, lifetime advice
tailored to the individual needs of the client

» Innovative solution that addresses advisors need for retirement
Income solutions

» Hedges mortality risk (Life Insurance)
» Hedges longevity risk (Annuities)
» Unbiased, third party recommendation

» Integrated sales solution
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