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Modern Portfolio Theory and Risk 

Allocation 
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Asset Allocation as of March 31, 2026  

The portfolio’s asset allocation is determined through an asset allocation study and codified in the 
policy statement.

Domestic 
Equity
37.0%

International 
Equity
25.0%

Domestic 
Fixed 

Income
21.0%

Infrastructure
6.0%

Real Estate 
11.0%

Cash
0.0%

Target Asset Allocation
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Modern Portfolio Theory

Modern Portfolio Theory (MPT) provides investors with one of 

the most powerful quantitative tools for constructing “efficient 

portfolios” by considering three important capital market inputs:

– Expected Returns

– Standard Deviation (Risk)

–Correlations (Diversification)

MPT was published by Harry Markowitz in 1952

– “Portfolio Selection”, Journal of Finance, 1952

MPT facilitates the quantification of portfolio diversification by 

incorporating correlations
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Normally Distributed Asset Class Returns

Bell curve

Modern Portfolio Theory 

assumes that all asset class 

returns are “normally distributed” 

(symmetric bell-shaped 

probability curve)

Benefits of the assumption:

● The returns of portfolios 
constructed from normally 
distributed asset class returns 
are also normally distributed

● Returns, risks, and correlations 
of the underlying asset classes 
are the only assumptions 
needed to determine the return 
and risk of the portfolio

● Normal distributions allow us to 
calculate probabilities of 
returns and perform Monte 
Carlo simulation

U.S. Broad Equity

Expected Return = 7.4%

Standard deviation = 17.4%

7.4% 

Expected 

Return

Percentile 97.5th 95th 75th 25th 5th 2.5th

Return -26.7% -21.2% -4.3% 19.1% 35.9% 41.4%

50% probability of return between

-4.3% and 19.1%
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2025

2020

2016

2014

2012

2010

2015 2006

2011 2004

2007 1993

2005 1988

1994 1986

1992 1979

1987 1972

1984 1971 2024

1978 1968 2023

2018 1970 1965 2021

2000 1960 1964 2017

1990 1956 1959 2009

1981 1948 1952 2003

1977 1947 1949 1999

1969 1923 1944 1998

1962 1916 1926 1996

1953 1912 1921 1983

1946 1911 1909 1982

1940 1906 1905 1976

1939 1902 1900 1967

1934 1896 1899 1963

1932 1895 1891 1961

1929 1894 1886 1951

1914 1892 1878 1943

1913 1889 1872 1942

1910 1888 1871 1925 2019

1890 1882 1868 1924 2013

1887 1881 1865 1922 1997

1883 1875 1861 1919 1995

2022 1877 1874 1855 1918 1991

2001 1873 1870 1845 1901 1989

1973 1869 1867 1844 1898 1985

1966 1859 1866 1840 1897 1980

1957 1853 1864 1835 1885 1975

1941 1838 1851 1829 1880 1955

1920 1837 1849 1824 1860 1950

1903 1831 1848 1823 1856 1945

1893 1828 1847 1821 1834 1938

1884 1825 1846 1820 1830 1936

2002 1876 1819 1833 1818 1817 1928

1974 1858 1812 1827 1813 1809 1927

1930 1842 1811 1826 1806 1800 1915 1958 1954

1917 1841 1797 1822 1803 1799 1904 1935 1933

2008 1907 1839 1796 1816 1802 1798 1852 1908 1862

1931 1937 1857 1836 1795 1815 1793 1794 1850 1879 1808 1843

1807 1801 1854 1810 1792 1805 1791 1790 1832 1863 1804 1814

-50% -40% -30% -20% -10% 0 10% 20% 30% 40% 50% 60% 70% 80%

Stock Market Returns by Calendar Year

Performance in perspective: History of the U.S. stock market (235 years of returns)

Sources: Callan, Ibbotson

2017 return:  +21.8%

2018 return:  -4.4%

S&P 500

Five-year return: +18.5% (thru 12/31/21)

 +14.4% (thru 12/31/25)

Ten-year return:  +16.6% (thru 12/31/21)

 +14.8% (thru 12/31/25)
2019 return:  +31.5%

2020 return:  +18.4%

2021 return:  +28.7%

2022 return:  -18.1%

2023 return:  +26.3%

2024 return:  +25.0%

2025 return:  +17.9%

2016 return:  +12.0%
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Correlation

Diversification

● Diversification occurs when 
asset classes have different 
return cycles

● Diversifying asset classes 
need not have different 
returns and risks

● Asset classes with the same 
expected returns and risks but 
different return cycles can still 
diversify each other
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Correlations Can Vary over Time

Historical correlation of the S&P 500 and the Bloomberg Aggregate

Correlations are not always stable

Fixed income’s correlation with equities increased in 2022 when rapidly rising interest rates (falling bond 
prices) drove a decline in equity prices 

However, in market crises such as the GFC and the collapse of Tech bubble, a “flight to quality” effect 
has made fixed income a very strong diversifier with equities 
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Moving from Asset Classes to Portfolios

Mean-variance optimization

1. Expected Returns

2. Risks

3. Correlations

Mathematically finds the highest 

returning portfolio for each level of 

risk – an “efficient portfolio”

An efficient portfolio is selected 

based on multiple factors

Capital Market Projections

Mean-Variance Optimization

Select Portfolio
4%

5%

6%

7%

8%

9%

0% 2% 4% 6% 8% 10% 12% 14% 16%

R
e
tu
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Standard Deviation (Risk)

4%

5%

6%

7%

8%

9%

0% 2% 4% 6% 8% 10% 12% 14% 16%

Standard Deviation (Risk)

Suboptimal 

Asset 

Allocation

More Return

Same Risk

Same Return

Less Risk
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Return, Risk and Correlation

Asset Class

MCERA Target    

Weight

2026 Expected 

Return*

2026 Expected    

Risk Asset Class Correlations

Equities

Broad US Equity 37% 7.35% 17.35% Broad US Equity 1.0

Global ex-US Equity 25% 7.45% 21.25% Global ex-US Equity 0.8 1.0

Fixed Income Core US Fixed 0.1 0.1 1.0

Core US Fixed 21% 4.75% 4.45% Core Real Estate 0.4 0.3 0.2 1.0

Alternatives Private Infrastructure 0.5 0.5 0.2 0.7 1.0

Core Real Estate 11% 6.25% 14.00% Broad 

US 

Equity

Global 

ex-US 

Equity

Core 

US 

Fixed

Core 

Real 

Estate

Private 

Infra
Private Infrastructure 6% 6.35% 15.25%

MCERA Total Fund 7.10% 12.40%
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Where Does Portfolio Volatility (Risk) Actually Come From?

Broad US 
Equity 37%

Global ex-US 
Equity 25%

Core US Fixed 
21%

Core Real 
Estate 11%

2026

Return: 7.1%

Risk: 12.4%

Broad US Equity 
58%

Global ex-US 
Equity 39%

Asset Allocation (Capital Weights) Contribution to Risk
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Benefits of Diversification

12.4%

2.7%

6.4%

5.3%

1.5%

0.9%
0.9%

0%

5%

10%

15%

Broad US
Equity

Global ex-US
Equity

Core Real
Estate

Core US Fixed Private
Infrastructure

Diversification Net Volatility

Contribution to Volatility

7.1%

0.7%

3.2%

2.4%
0.8%

1.0%
0.4%

0%

5%

10%

Broad US
Equity

Global ex-US
Equity

Core Real
Estate

Core US Fixed Private
Infrastructure

Volatility Drag Compound
Expected

Return

Contribution to Return
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Asset Allocation vs. Risk 

Dollars invested and risk assumed are fundamentally different concepts 

45%

29%

0%

1%

22%

1% 2%

Broad US 
Equity 30%

Global ex-US 
Equity 20%

Core US Fixed 
21%

Core Real 
Estate 7%

Private 
Equity 14%

Hedge Funds 
7%

Private Credit 8%

Broad US Equity 
37%

Global ex-US 
Equity 25%

Core US Fixed 
21%

Core Real Estate 
11%

Private 
Infrastructure 6%

87%

13%

Public Equity 
5%

Cash 95%

57%

39%

1% 2% 1%

Asset Allocation Risk Allocation

Return: 7.5%

Risk: 14.0%

Return: 3.3%

Risk: 1.2%

Return: 7.1%

Risk: 12.4%
MCERA Target

95% Cash          

5% Equity

Endowment 

Model Portfolio 

(Balanced)
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Asset Allocation by Asset Class and 

Purpose
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Asset Class Considerations 

Expected Benefits

• Return enhancement 

• Risk reduction 

• Inflation protection 

• Diversification 

Potential Trade-Offs

• Higher fees 

• Reduced liquidity 

• Increased complexity 

• Limited transparency 

• Implementation risk 

Key Question

Does the expected benefit justify the cost, complexity, and risk introduced to the portfolio?

Is each portfolio objective clearly defined, measurable, and investable?
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Economic Regime Framework

● Diversification seeks exposure to a range of potential economic outcomes. 

● The quadrants are illustrative and do not imply equal probabilities or allocations. 

● Asset class performance may differ from the outcomes shown, particularly depending on whether inflation is 
expected or unexpected.

Low Growth  

High Inflation

Inflation Linked Bonds

High Growth  

High Inflation

Real Estate

Low Growth  

Low Inflation (Deflation)

Cash

Government Bonds

High Growth  

Low Inflation

Equity

Corporate Debt

Economic Growth
In

fl
a
ti

o
n

Asset classes in different regimes
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Asset Allocation by Purpose

Goal-Based Investing

Growth

Equities

•U.S. Equity

•Non-U.S. Equity

•Private equity

•Real estate

Credit Sensitive

•High yield

•Emerging debt

•Bank loans

•Long credit

•Private debt

Risk 
Mitigation

Income Producing

•US fixed income

•Non-US fixed 
income

•Cash 

Flight to Quality

•Long Treasury

Real Assets

Short/Intermediate 
Hedge

•Inflation-linked debt

•Commodities

Growth-Oriented

•REITs

•Natural resource 
equities 

•Real estate

•Infrastructure

•Timber

•Agriculture

Diversifying 
Assets

•Hedge funds

•Multi-asset class

•Liquid alternatives
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Asset Allocation by Purpose

Growth
62.0%

Risk 
Mitigation

21.0%

Real Asset
17.0%

Asset Allocation by Purpose

Domestic 
Equity
37.0%

International 
Equity
25.0%

Domestic 
Fixed 

Income
21.0%

Infrastructure
6.0%

Real 
Estate 
11.0%

Cash
0.0%

Asset Allocation Target

Function Capital Weight Risk or Volatility Contribution

Growth 62% 90%+

Risk Mitigation 21% Very little

Real Assets 17% Moderate

While equities represent 62% of assets, they account for approximately 94% of portfolio risk 



TAKEAWAYS
1. Asset allocation should be evaluated based on 

the functions each allocation serves, not 

simply its asset class label. 

2. Capital allocation and risk allocation are not 

the same. 

3. Growth-oriented assets drive the majority of 

expected return—and the majority of portfolio 

risk. 

4. Every allocation should have a clearly defined, 

measurable, and investable objective. 

5. Effective portfolio construction involves 

allocating both capital and risk across 

complementary portfolio functions. 
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Information contained in this document may include confidential, trade secret and/or proprietary information of Callan and the client. It is incumbent upon the user to maintain such 

information in strict confidence. Neither this document nor any specific information contained herein is to be used other than by the intended recipient for its intended purpose.

The content of this document is particular to the client and should not be relied upon by any other individual or entity. There can be no assurance that the performance of any 

account or investment will be comparable to the performance information presented in this document. 

Certain information herein has been compiled by Callan from a variety of sources believed to be reliable but for which Callan has not necessarily verified for accuracy or 

completeness. Information contained herein is provided as of the date of this report may not be current.  Callan has no obligation to bring current the information contained herein.

Callan’s performance, market value, and, if applicable, liability calculations are inherently estimates based on data availab le at the time each calculation is performed and may later 

be determined to be incorrect or require subsequent material adjustment due to many variables including, but not limited to, reliance on third party data, differences in calculation 

methodology, presence of illiquid assets, the timing and magnitude of unrecognized cash flows, and other data/assumptions needed to prepare such estimated calculations.  In no 

event should the performance measurement and reporting services provided by Callan be used in the calculation, deliberation, policy determination, or any other action of the client 

as it pertains to determining amounts, timing or activity of contribution levels or funding amounts, rebalancing activity, benefit payments, distribution amounts, and/or performance-

based fee amounts, unless the client understands and accepts the inherent limitations of Callan’s estimated performance, market value, and liability calculations.

Callan’s performance measurement service reports estimated returns for a portfolio and compares them against relevant benchmarks and peer groups, as appropriate; such service 

may also report on historical portfolio holdings, comparing them to holdings of relevant benchmarks and peer groups, as appropriate (“portfolio holdings analysis”). To the extent that 

Callan’s reports include a portfolio holdings analysis, Callan relies entirely on holdings, pricing, characteristics, and risk data provided by third parties including custodian banks, 

record keepers, pricing services, index providers, and investment managers. Callan reports the performance and holdings data as received and does not attempt to audit or verify 

the holdings data. Callan is not responsible for the accuracy or completeness of the performance or holdings data received from third parties and such data may not have been 

verified for accuracy or completeness. 

Callan does not provide holdings-level monitoring for client portfolios and does not evaluate the appropriateness, risk or characteristics of individual holdings in client portfolios.

Callan’s performance measurement service may report on illiquid asset classes, including, but not limited to, private real es tate, private equity, private credit, hedge funds and 

infrastructure. The final valuation reports, which Callan receives from third parties, for of these types of asset classes may not be available at the time a Callan performance report is 

issued. As a result, the estimated returns and market values reported for these illiquid asset classes, as well as for any composites including these illiquid asset classes, including 

any total fund composite prepared, may not reflect final data, and therefore may be subject to revision in future quarters.  

Callan’s services with respect to private markets include qualitative and quantitative due diligence and monitoring of fund managers (i.e., investment managers and general partners) 

and the funds they sponsor (i.e., portfolios).  This may include the review of the investment strategy and team, organizational structure and related matters, historical performance 

and the volatility of returns, portfolio characteristics, and peer comparisons. Callan does not provide holdings-level monitoring for private market portfolios and does not evaluate the 

appropriateness, risk or characteristics of individual holdings in private market portfolios. Callan does not assume any responsibility for the underlying investments held within any 

private market fund or vehicle, including without limitation, the individual portfolio companies, loans, credit instruments, real assets, or other holdings of any such fund or vehicle.

Certain share classes and/or fee arrangements (including but not limited to reductions or modifications of management fees, performance fees, hurdle rates, and other fee-related 

terms and conditions) may be made available by a manager to current Callan clients.  In the event a share class or fee arrangement is limited to current Callan clients, it means that 

the share class or fee arrangement may not be available and the fees payable to a particular manager may increase if you cease to be a Callan client.  Additionally, since any share 

class or fee arrangement offered by a manager is offered at the manager’s discretion without any input from Callan, the manager may change the fees or discontinue the fee 

arrangement at any time. The existence of a fee arrangement for Callan clients is not an endorsement by Callan of the relevant manager's investment strategy, investment terms or 

any particular investment vehicle and is not intended to constitute investment advice or an investment recommendation. Additionally, Callan’s recommendations are client specific 

based on a number of factors (including fees) and the existence of any share class or any particular fee arrangement with a manager does not necessarily mean that the investment 

is appropriate or recommended for a particular client.

Important Disclosures
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The content of this document may consist of statements of opinion, which are made as of the date they are expressed and are not statements of fact. The opinions expressed herein 

may change based upon changes in economic, market, financial and political conditions and other factors. Callan has no obligation to bring current the opinions expressed herein.

The information contained herein may include forward-looking statements regarding future results. The forward-looking statements herein: (i) are best estimations consistent with the 

information available as of the date hereof and (ii) involve known and unknown risks and uncertainties. Actual results may vary, perhaps materially, from the future results projected 

in this document. Undue reliance should not be placed on forward-looking statements.

Callan is not responsible for reviewing the risks of individual securities or the compliance/non-compliance of individual security holdings with a client’s investment policy guidelines. 

This document should not be construed as legal or tax advice on any matter. You should consult with legal and tax advisers before applying any of this information to your particular 

situation. 

Reference to, or inclusion in this document of, any product, service or entity should not necessarily be construed as recommendation, approval, or endorsement or such product, 

service or entity by Callan. This document is provided in connection with Callan’s consulting services and should not be viewed as an advertisement of Callan, or of the strategies or 

products discussed or referenced herein. 

The issues considered and risks highlighted herein are not comprehensive and other risks may exist that the user of this document may deem material regarding the enclosed 

information. Please see any applicable full performance report or annual communication for other important disclosures.

Unless Callan has been specifically engaged to do so, Callan does not conduct background checks or in-depth due diligence of the operations of any investment manager search 

candidate or investment vehicle, as may be typically performed in an operational due diligence evaluation assignment and in no event does Callan conduct due diligence beyond 

what is described in its report to the client. 

Any decision made on the basis of this document is the sole responsibility of the client, as the intended recipient, and it is incumbent upon the client to make an independent 

determination of the suitability and consequences of such a decision. 

Callan undertakes no obligation to update the information contained herein except as specifically requested by the client.

Past performance is no guarantee of future results. Investing involves risk, including possible loss of principal.

Important Disclosures (continued)
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