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Emerging Markets: The Case for Sub-Asset
Class Diversification

KWEKU OBED, CFA, CAIA, SENIOR VICE PRESIDENT

Your emerging markets ("EM”) portfolio could be in dire need of more
emerging markets exposure.

A quick query on one of the popular search engines will tell you that an emerging market can be simply defined as “a
nation with social or business activity in the process of rapid growth and industrialization” '

In today's investment world however, such a precise definition of emerging markets appears to be elusive. Our industry’s
inability to universally define EM is best captured by looking at some of the most widely-used index providers; the table
below highlights how they differ in their opinions on how one should define an emerging market. For example, MSCI,
the company that brought us the first equity EM index in 1988, determines whether a country is emerging based on
six factors, including the number of quoted companies of a certain size, free float? and openness to foreign ownership
and capital. Under their rules-based framework, MSCI's EM index includes South Korea (arguably a relatively developed
market by many conventional standards) while another major “core” equity index provider like FTSE does not view
South Korea through the same definitional lens.

" ——————— —— e
Exhibit 1: Economic Classification (Developed or Emerging Markets) by Core Index Provider

FTSE

MSCI

S&P

" Dow Jones

1. Wealth (GNI per capita)

tions on foreign investment

5. Free flow of foreign exchange
6. Reliable and transparent price
discovery

7. Efficient market infrastructure
8. Oversight by independent
regulator

requirement

3. Openness to foreign
ownership

4. Ease of inflows/outflows
5. Efficiency of operational
framework

6. Stability of the institu-
tional framework

Economic 1. Sustainability of eco- 1. Macroeconomic conditions, Determined by Interna-
Classification | 2. Total stock market capitaliza- nomic development political stability, and govern-  tional Monetary Fund
(developed tion 2. Number of companies ment restrictions (IMF) classifications

or emerging 3. Breadth and depth of market meeting predertermined 2. Relative market size large

markets) 4. Whether there are any restric- market cap and liquidity enough to affect overall

portfolio

3. Market structure: >5 listed
companies, float-adjusted
market cap, minimum dollar
value traded

4. Investment conditions: set-
tlement and foreign exchange
procedures, foreign exchange
access, capital controls and
restrictions, rules on trading

Source: Vanguard

An emerging market is a nation with social or business activity in the process of rapid growth and industrialization. The economies of China
and India are considered to be the largest. According to The Economist many people find the term outdated, but no new term has yet to gain

much traction. http://en.wikipedia.org/wiki/Emerging-market

2 Percentage of shares available for ordinary investors to buy
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Exhibit 3: Total Trade Between the Largest EM Countries and the U.S. ($ Millions)

2006 2007 2008 2009 2010 2011 2012 2013
South Korea 78,023 81,964 82,738 67,828 87,696 100,061 101,179 103,783
Taiwan 60,921 64,106 61,252 46,848 61,897 67,291 63,206 63,570
Brazil 45,254 49,817 62,752 46,165 59,376 74,675 75,929 71,669
Russia 24,529 26,598 36,118 23,532 31,685 42,904 40,080 38,126
South Africa 11,963 14,576 16,439 10,332 13,852 16,743 16,225 15,773
China 341,447 384,380 407,505 365,871 456,864 503,365 536,063 562,450
Mexico 331,975 346,632 367,162 305,547 393,650 460,943 493,501 506,608
India 31,504 39,042 43,387 37,557 48,782 57,659 62,620 63,704

Source: census.gov

Broadening Your EM Exposure

We are not recommending the fire-sale of core emerging markets funds from investors’ portfolios, nor are we suggesting
that core EM equity or the BRICs do not have a strategic role to play in a diversified investment framework. Instead, we
are acknowledging that since the launch of the first broad EM index in 1988, many of the larger emerging countries have
caught up with some of their developed cousins from an economic standpoint. As the return streams of these larger
emerging economies are becoming increasingly correlated with the economic performance and/or consumer demand
of our own U.S. economy (and other developed markets), it is important to consider diversifying within the emerging
markets asset class. Doing so will provide investors exposure to some of the smaller EM countries and access to different
sources of return that may not be captured by broad-based indices such as the MSCI EM index or FTSE EM index.

We think that investors can continue to use core equity EM mandates, particularly as a “Beta play” or for anchored
exposure but where appropriate, can also look to complement these exposures with more targeted bets across the
emerging markets spectrum. Some of the potential sources for alpha and/or further diversification include EM small cap
equities, frontier markets, and EM debt.

Exhibit 4: Asset Class Correlations

EM Emerg-  U.S. u.s. u.s. intl. Intl. U.S. u.s. EM EM EM Frontier
Small- ing Large- Small- Mid- Large- Small- High Core uspD Cor- Local Manr-
Cap Mar- Cap Cap Cap Cap Cap Yield Bonds Debt porate Debt kets

Country

kets Core Core Core Core Core Debt
EM SC 1.000
EM 0.963 1.000
U.S. LCC 0.764 0.803 1.000
U.S. SCC 0.721 0.764 0.914 . 1.000
U.s. MCC 0.797 0.826 0.958  0.960 1.000
Intl. LCC 0.870 0.897 0.896 0.824 0.887 1.000
Intl. SCC 0.881 0.881 0.814 0.793 0.851 0.945 1.000

U.S. High Yield 0.725 0.704 0.695 0.677 0.751 0.712 0.722 1.000

U.S. Core Bonds | 0.113 0.071 -0.050 -0.106 -0.035 0.052 0.090 0.200 1.000

EM USD Debt 0.664 0.666 0.562  0.492 0.582 0.640 0.628 0.744 0.587 1.000

EM Corp Debt 0.625 0.581 0.458 0.411 0.512 0.560 0.611 0.679 0.642 0.883 1.000

EM Local Debt 0.757 0.772 0.606 0.574 0.618 0.744 0.711 0.599 0.335 0.740 0.673 1.000

Frontier Mrkts 0.606 0.590 0.553  0.491 0.564 0.628 0.628 0.465 0.009 0.414 0.408 0.522 1.000

Source: Encore
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Creditworthiness is one of the main performance drivers for U.S. dollar denominated bonds while interest rates, inflation,
and currency movements are the bigger performance drivers for local currency-denominated bonds.

EM debt, depending on whether it is U.S. dollar-denominated or in local currency, can be modestly to moderately
correlated with emerging market equities. This suggests that emerging market debt may have a valuable role to play
when it comes to portfolio diversification, particularly for EM portfolios that already have significant equity allocations. As
the U.S. has experienced historically low rates since 2008, EM debt has in recent years been embraced by some investors
as a source of higher yield and a diversifier against traditional U.S. fixed income exposures amidst a Fed policy of “easy
money”. In addition to viewing emerging market debt as a partial substitute for traditional U.S. fixed income post-2008,
we also encourage investors to consider EM debt as an essential piece in maintaining a diversified EM allocation and
tapering the overall volatility of their EM exposures.

Conclusion: This Is Not Your Mother’s....or Father's EM

When the term “emerging market” was first coined in 1981, it was accompanied by a straightforward definition that
was universally applicable: a country with low-to-middle per capita income but on a realistic and transitional path to
industrialization should be considered as emerging. Today, EM is more loosely defined, as countries that fall into the
emerging category can vary drastically in size, GDP, and economic stature. So while China is commonly viewed as one
of the world's economic powerhouses, it can also be lumped into the same EM category as promising but smaller and
less-resourced countries like Mauritius. Additionally, as we recently found out with Greece, industrialized countries can
lose their economic status and return to emerging status.

Today, given the grayness of the term “emerging market” it is critical that investors take a step back and establish what
EM investing truly means to them. If there is comfort in viewing larger, more mature economies like the BRICs, South
Korea or Taiwan as an appropriate representation of the EM space, perhaps a single broad equity allocation to EM is
adequate. However, if there are concerns around the increased correlations between the most widely used developed
and emerging market indices, perhaps benchmark diversification, EM small cap, frontier markets, and EM debt are at
least worth a serious discussion if not a second (or third) look. @

- |4 MarquetteAssociates Emerging Markets: The Case for Sub-Asset Class Diversification March20ta | 5
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High Yield, Bank Loans, and Non-
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May 2014

PREPARED BY

Benjamin H. Mohr, CFA
Senior Research Analyst, Fixed Income

Abstract

Given the ongoing low interest rate environment, fixed income investors continue
their unprecedented quests for yield. With the persistent slow growth in the U.S,,
necessary monetary easing in Europe and Japan, and the sustained slowdown in China,
U.S. rates that were previously expected to rise moderately in 2014 and 2015 are now
projected to rise at a much slower pace, if not remain range-bound. As a result, we
expect continued strong interest in the fixed income sectors that have offered the most
appealing yields and returns over the last five years: high yield, bank loans, and non-
agency residential mortgage backed securities. The following paper analyzes current
valuation levels as well as future return prospects over the next few years.
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Exhibit 2: High Yield Spread
2,000 bps

1,500 bps

1,000 bps

500 bps

0 bps
Mar-86 Mar-90 Mar-94 Mar-98 Mar-02 Mar-06 Mar-10 Mar-14

—
Source: Credit Suisse Spread to Worst Average

The chart below shows the U.S. high yield market size and new issue amount. The market size has
steadily grown since 2006, despite the credit crisis and Great Recession. New issues have risen since
the credit crisis, driven by strong demand from yield hungry investors and strong supply from issuers
with strengthening fundamentals and creditworthiness.

Exhibit 3: High Yield Outstanding and New Issues

A$1,600
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2 $400
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= N - N - N N - N N N <R 5
T YT T ST S T v v o v v N N O
B Market Size B New Issue Amount -

Source: Credit Suisse

Considering its growth and record high level, it is fair to ask if the high yield market is in bubble
territory. One way to address this concern is to examine the high yield leverage ratio,” which compares
the debt of high yield issuers to their earnings and is a metric commonly used by the credit rating
agencies. Since the credit crisis (Exhibit 4 next page), the leverage ratio bottomed in 2010, reached
the same peak of 3.9x as the credit crisis in September 2013, but recently retrenched to 3.7x,

¥ Defined as high yield issuer high yield debt only/EBITDA, which is an important normalized gauge of the amount of debt a company has incurred and its ability to pay
off this incurred debt. It approximates the time required for a company to pay off the debt. It s also commonly used by credit rating agencies and investment managers
to assess the probability of default. A lower value suggests lower risk.

. High Yield, Bank Loans, and Non-
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Moreover, while high coverage ratios demonstrate that issuers have enough earnings to service their
debt, a look back at the 1999/2000 dotcom fall-out and 2007/2008 mortgage peaks shows that high
coverage may be an indicator of general market frothiness. However, the periods of 2006-2008 show
persistent high coverage, which may repeat in 2014 and 2015 as the economy continues to grow. Net
and net, the growth in coverage over the last four years is a plus for the high yield market.

In 2013, 60% of new high yield issue proceeds were used to refinance existing debt, enabling companies
to extend maturities, reduce interest expenses and improve liquidity profiles, which should help maintain
low default rates, at least for the next few years. Exhibit 6 illustrates that U.S. high yield default rates
have been low for each of the last four years, and trending lower. Of course, a low default rate is
no indication of absolute safety. Even though the default rate steadily increased from 1997 through
the bursting of the dotcom bubble in 2000 to the recent peak of 15.5% in 2002, witness how low the
default rate was in 2007 prior to the subsequent jump in 2008 at the height of the credit crisis. So a
low default rate does not necessarily mean a relatively safe market. That is not to say that we should
expect another crisis in 2014, as sluggish growth in all corners of the global economy precludes any
signs of exuberance that normally foreshadow a bubble burst. However, keeping a pulse on default
rates is useful for detecting any early signs of deterioration in the credit markets.

Exhibit 6: High Weld;)efault Rates —
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Source: Credit Suisse

Diversification with Bank Loans and High Yield

Bank loans are positively correlated with high yield, but slightly negatively correlated with core bonds.
Therefore, it makes sense from a diversification standpoint for investors to maintain allocations in both
high yield and bank loans so as to diversify the risk in their fixed income portfolios.

e
Exhibit A: Correlation (2/28/1992 - 12/31/2013)

; _ CSFB Leveraged
— Barcap Agg Barcap ngh Yield Loan lndex

BarCap Agg 1.00
BarCap High Yield 0.22 1.00
CSFB LL Index -0.03 0.74 1.00

Source: Credit Suisse
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Easier credit can also shed an early light on signs of quality deterioration. There has been a gradual
uptick in payment-in-kind (“PIK") toggle notes, which are more risky as in-kind payments create more
debt and can be especially worrisome if companies do not have enough cash to service their debts. For
comparative purposes, $11.6 billion in PIK toggle notes was raised in 2013, compared with $3.5 billion
in 2011 and $0.9 billion in 2009. But, as of now, PIK toggle notes represent less than 5% of bonds
outstanding,? a relatively small amount to prove worrisome for the overall market.

In summary, while average high yield spreads are tight and below their 20-year average, there is still
about 100bps of further room for tightening. While high yield debt outstanding and new issuance
continue to reach new highs, average high yield leverage ratios are at their long term average and
coverage ratios have been strong and strengthening as companies have refinanced shorter maturity,
higher interest debt with longer maturity, lower interest debt. Default rates remain low, recovery rates
remain high and the maturity wall will not be reached until 2018. All in all, high yield still remains one
of the best yielding and best total return segments of the fixed income market for 2014 and 2015.

Bank Loans

Bank loans feature floating rate coupons, which rise as rates rise. As such, they have a historical
average duration of 0.25 and hence little to no interest rate risk, since their coupons are reset every
three months. Coupon rates are generally pegged to the 3-month LIBOR, which tends to be closely
correlated with short-term Treasury rates. Similar to high yield, the strengthening U.S. economy will
continue to drive bank loan performance both in terms of price from investor demand and dependable
income from low delinquencies. Bank loans are largely secured by first liens against assets, which
provide downside protection. Their floating rate protects income in a rising interest rate environment
and provides a hedge against inflation.

Returns in Rising Rate Periods

As we are expected to be in a long term rising rate environment, it may help to examine how the
various fixed income sectors perform during periods of rising rates. The table on the next page shows
the total return for high yield, bank loans, mortgage-backed securities, investment grade debt and
the 10-year Treasury during each of the 13 periods when the 10-year Treasury rose throughout the last
two decades. High yield and bank loans have outperformed the other sectors in all 13 periods, due
primarily to their spread cushions mitigating the impact of rising rates. The amount of outperformance
of high yield and bank loans over the other sectors is also strongly correlated to the amount of the rise
in rates. Bank loans have been the lead outperformer prior to the crisis while high yield has been the
lead outperformer after the crisis.

3 Standard & Poor’s
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Bank loan funds have enjoyed 95 consecutive weeks of net inflows through the first week of April 2014,
reflecting investors’ reach for yield and appetite for floating-rate products in an expected rising rate
environment. Total inflows in 2013 were a record $62.4 billion, over three times the inflows in 2010
of $18 billion.® As such, there are concerns about whether the market is over-levered, which we will
address below.

The Credit Suisse Leveraged Loan Index was yielding 6.19% as of March 31, 2014 and had a total return
of 6.15% in 2013. As shown in Exhibit 9, spreads at 473 bps are still above the historical average of 454
bps and have potential to tighten to mid-1990’s and mid-2000's 230-300 bps levels. Spreads on bank
loans are wider than spreads on high yield, and much wider than spreads on investment grade bonds.

= — ——————
Exhibit 9: Credit Suisse Leveraged Loan Index 3-Year Discount Margin
2,000 bps

1,500 bps

1,000 bps
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Source: Crediit Suisse ==== Djiscount Margin (3-year life) === Average

As shown below, the bank loan market size is currently $1.5 trillion, having rebounded from the post-
crisis trough of $1.2 trillion but not yet at the $1.6 trillion record reached in 2008. The decline in the
bank loan market size from 2009 to 2011 was due primarily to high yield bonds issuances to retire
existing bank loans, hence the continued growth in high yield market size in these years (shown in the

previous section). However, the new issue amount has been steadily rising each year since 2009.
—a——

——
Exhibit 10: Bank Loans Outstanding and New Issues
A $2,000

$1,500

$1,000

2

o $500

jr

=

o

@ $0 .
O — N M N ONOOCO — N M IO NDONO—NM
0 OO0 0O OO0 OO O OO O ™ v v —
R - N N N N N N R R R R R R - R =
AT S e v o v o o NN AN NN NN NNNNNNN
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4 Financial Times
5 Prudential, TCW
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Exhibit 13 shows that the default rate on bank loans is still relatively low at 1.99%, and has been low
for the last four years. Similar to high yield, the default rates steadily crept up prior to the 2000 bubble
burst, but were low and steadily declined prior to the 2008 crisis, so a low default rate is not a reliable
indicator of safety in the markets. As such, we need to rely on other market indicators to determine
if we are currently in a bubble environment. However, given the sluggish growth in all corners of the
economy, it is difficult to conclude that a credit bubble has formed in the bank loan market at this
present time.

Exhibit 13: Default Rates on Bank Loans
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0%

Source: Credit Suisse

The recovery rate for bank loans has steadily increased since the crisis, as shown below. Because the
recovery rate declined in the years prior to the 2000 dotcom bubble burst but jumped prior to the
2008 financial crisis, we cannot take it in isolation as a gauge for the strength of the bank loan market.
Nonetheless, it is worthwhile to keep a pulse here as wide fluctuations and trends in one direction or
another may shed some light on expectations for bank loans.

f————————————————
Exhibit 14: Recovery Rates for Bank Loans
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Given the recent surge of bank loan refinancings, their maturity profile is negligible until 2018.
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With record net inflows, compressed spreads, rising levels of corporate debt and a dramatic increase
in covenant-light loans, bank loan investors have become concerned about their investments. Beyond
the metrics already discussed, another key indicator to examine is the amount of 2nd lien bank loans
compared to the total bank loan market. 2nd lien loans outstanding as a percentage of the market is a
useful gauge because it shows the amount of risk investors are willing to take just to hold senior secured
debt that is subordinate to 1st lien holders in the event of a bankruptcy and/or liquidation. A primary
concern about the amount of 2nd lien loans is that as the market heats up and investors reach more
and more for yield or, as in the case of 2007, become enamored with the illusion of safety and superior
yield offered by subordinated paper, companies will issue more and more 2nd lien loans to meet that
demand, as was seen throughout 2006 and 2007.

The good news is that we are not yet in such an environment. As shown in exhibit 16, 2nd lien bank
loans outstanding as a percentage of all bank loans outstanding is currently at 3.9%, well below the
peak of 6.8% reached in 2007. While it has risen from its recent trough of 2.7% in March 2013, it is still
below the 10-year average of 4.5%.

Exhibit 16: 2nd Lien Bank Loans Qutstanding as % of All Bank Loans Qutstanding
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Source: Standard & Poor’s

Although yields on bank loans have compressed over the last several years, the asset class still remains
one of the most compelling fixed income investments available to institutional investors, especially
relative to the much lower yields found in other sectors, as well as the expectation that rates will rise in
the coming years. Overall, it appears there is still quite a bit of runway left, as spreads are still above
their long term averages, coverage ratios remain high, default rates are low, recovery rates remain high
and the maturity wall has been extended to 2018. Most importantly, 2nd liens outstanding are still
below long term averages. Net and net, investors are best served to remain allocated to bank loans for
their relatively high yields, floating rates and still-attractive fundamentals.
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purchases and by extension, home prices and homeowners' ability to pay mortgages (which should
reduce default rates).

e =

Exhibit 17: S&P Case-Shiller 20-City Home Price Index
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Source: Federal Reserve

Through QE, the Fed has increased its ownership of agency MBS (not to be confused with non-agency
RMBS) to over $1.5 trillion since the Great Recession. However, the Fed's continued tapering of QE
(down from $85 billion a month in 2013 to $45 billion per month in May) will mean the gradual exit of
a large source of demand of agency MBS. As the rest of the market participants fill that gap, overall
demand will naturally fall given the exit of the dominant buyer from the last five years. Consequently,
prices of agency MBS should decline, with a spili-over effect to non-agency RMBS, putting a lid on their
prices as well. However, much of the long term taper impact was priced into the market in 2013 when
Bernanke announced, and then ultimately began, the taper.

Exhibit 18: Agency MBS Held by the Federal Reserve
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The delinquency rate on single-family residential mortgages, shown on the next page, has been
exhibiting a downward trend due to the continued, albeit slow, improving U.S. economy, especially the
decline in unemployment and improvement in personal wealth profiles. This bodes well for non-agency
RMBS valuations and should continue as the economy continues to improve.
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Although not the primary driver of non-agency RMBS returns, mortgage rates can still have an impact on
the market. The 30-year mortgage rate increased slightly over 2013 as rates rose throughout the year,
and its continued rise will likely dampen new home purchases and refinancings. Prepayment risk comes
into play if rates continue their downward trend from January, but rates were range-bound in February
and are expected to remain range-bound throughout 2014. Thus, we do not expect prepayment risk
to be a key driver to non-agency RMBS total returns.

Exhibit 22: 30-Year Mortgage Rate
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Source: Federal Reserve

fn summary, non-agency RMBS remains an attractive asset class for its fundamentals and as a positive
economic growth play. Home prices are on an upward trajectory, delinquency rates continue to decline,
housing starts and existing home sales have rebounded since the Great Recession, and mortgage rates,
while slowly rising, remain well below historical averages. Moreover, the most recent data suggests
that the cost of owning is still favorable to the cost of renting. Non-agency RMBS should exhibit strong
relative yields of 5-6% in 2014 and 2015, along with low interest rate risk because non-agency RMBS
are typically comprised of securities with floating rate coupons. Furthermore, non-agency RMBS also
feature strong downside protection in the form of structural credit enhancement (via a focus on the
higher tranches), diversification (non-agency RMBS are typically backed by a large pool of mortgages),
low sensitivity to interest rate changes, and Yellen's continued dovish stimulus. Finally, non-agency
RMBS feature strong upside potential given the recent improvement in credit performance. However,
the outsized performance over the last five years cannot be expected to continue.

Recommendation

Among high yield, bank loans and non-agency RMBS, which is the most compelling U.S. fixed
income sector to hold for the rest of 2014 and through 2015? High yield bonds offer better overall
yield while bank loans offer better protection from duration risk. Non-agency RMBS returns will be
heavily dependent on the state of the real estate market and the Fed’s continued tapering of both
agency RMBS and Treasury purchases. While there is still room for further tightening in both high
yield and bank loan spreads (assuming a steadily recovering U.S. economy), the high yield story is
closer to its finish as compared to bank loans. We recommend the most overweight position to
bank loans as it is the most compelling sector with the widest spreads in the fixed income market.

1 . High Yield, Bank Loans, and Non-
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Abstract

Failure to rebalance a portfolio can lead to a much different risk and return profile than
suggested by the original asset allocation. Although straightforward in concept, the topic
of rebalancing is not always understood, most especially its importance in times of market
stress. In the following, we address the most common rebalancing programs utilized by
investors, and investigate the advantages of each. Our analysis also covers the accretive
value of rebalancing after market draw downs, along with rebalancing as it pertains to
modern institutional portfolios. Finally, advice is offered for successful implementation of

rebalancing programs for all institutional investors.
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Exhibit 1: Allocation Since 1960 for a Portfolio That Is Not Rebalanced
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In almost all cases, a portfolio that is not rebalanced will eventually hold a much larger allocation to equities and

by extension, grow increasingly risky over the holding period. This is precisely why it is so important for clients
to rebalance. As shown in Exhibit 2, a portfolio that is not rebalanced eventually becomes much riskier than a
portfolio that is regularly rebalanced. Failure to rebalance exposes portfolios to greater equity risk, and leads to

more volatile performance.

Exhibit 2: 3-Year Rolling Standard Deviation -
A 15%
3
4]
e
2
g 12%
g
>
w
(a]
Pz 9%
g
[a]
2
<
5 6% -11/70 12/11e-
° 1970 1980 1990 2000 2010

- Not Rebalanced - Rebalanced

Thus, the importance of rebalancing a portfolio to maintain a target risk profile should now be clear. This paper

looks at what type of rebalancing program clients should implement, and the tradeoffs between different programs.
For the purpose of this analysis we will discuss two types of rebalancing programs: calendar {rebalanced monthly,
quarterly, or annually) and deviation from policy targets (2.5%, 5%, 7.5%, or 10% deviation).

BN
" | 4 MarquetteAssociates Portfolio Rebalancing May 2012 | 3
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Exhibit 4: Relative Performance of a Quarterly Rebalanced Portfolio (Compared to Monthly)
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Exhibit 5: Relative Performance of an Annually Rebalanced Portfolio (Compared to Monthly)
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If we assume that monthly rebalancing is the baseline against which to evaluate all other rebalancing programs, the
tracking error for a portfolio that is rebalanced quarterly or annually is also quite small. Not surprisingly, as shown
in Exhibit 6, tracking error increases the less frequently portfolios are rebalanced. However, since the end of the
Great Depression, the tracking errors of portfolios rebalanced quarterly or annually are minimal.
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Under shorter timeframes, the same pattern emerges: annual rebalancing equates to slightly higher returns because
of a higher average allocation to equities. As shown in Exhibit 8, the differences in returns over a rolling three year

period also show a negligible margin between the assorted frequencies of rebalancing.

———— m——
Exhibit 8: 3-Year Rolling Returns for Different Frequencies of Calendar Rebalancing
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In aggregate, the analysis demonstrates that infrequent rebalancing is very effective, which is all the more notable
because we do not attempt to include any estimation of the costs! associated with rebalancing. The costs of
rebalancing will vary based on the investor, the asset classes in the portfolio, and the market environment.
However, regardless of these variables, it is certain that there are costs to rebalancing. As demonstrated by the
data, investors do not need to rebalance their portfolios all that often to maintain policy targets and risk profiles.
Between the costs associated with rebalancing and the extremely thin margins of return and risk metrics for the
different frequencies, annual rebalancing appears to be the most optimal frequency if a calendar rebalancing

program is chosen.

Deviations from Policy Target

Aithough calendar rebalancing is appealing from an intuitive perspective, most institutional clients do not use
calendar rebalancing, but instead focus on rebalancing when asset class allocations deviate substantially from
policy targets. The primary benefit of range? based rebalancing is that portfolios are only rebalanced when they
deviate from policy targets. Consequently, clients do not incur transaction and operational costs when unnecessary
(as can be the case with calendar rebalancing). Instead of selecting a frequency by which to rebalance, clients must

decide on appropriate target ranges to optimize risk and return. For the purposes of our analysis, we examine four

! This paper does not attempt to incorporate rebalancing costs because they can differ considerably, depending on the portfolio. However, all clients typically incur two
types of costs when they rebalance: direct transaction costs (commissions) and indirect transactions costs (bid-ask spread of the security being traded).

2 In this paper we define the range as the percentage of the allocation. So a 10% range around a target allocation to equities of 60% is +/-6% (i.e. 10% of the allocation).

WY MarquetteAssociates | Portfolio Rebalancing may2012 | 7
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Exhibit 11: Relative Performance of a Rebalanced Portfolio: 5.0% Range (Compared to Monthly)
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Exhibit 12: Relative Performance of a Rebalanced Portfolio: 7.5% Range (Compared to Monthly)
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Exhibit 15: Range Based Rebalancing Outcomes

Rolling 10 Years

Percentage of Paﬁ:enta avor Percentage of Number of

observations observatiogs with observations with rabalandi Average equity

with the best e the lowest standard 9 allocation
Sinn e best return deviation events
27.3% 16.5% 41.9% 30 60.19%
16.0% 9.5% 15.4% 14 60.48%
28.6% 27.7% 21.4% 60.77%
28.0% 46.3% 21.3% 5 61.18%

Exhibit 15 depicts a clear tradeoff between the risk and return of portfolio rebalancing ranges. More frequent

rebalancing generally leads to a lower risk portfolio. However, over longer time periods the reduction of risk

usually comes at the expense of slightly lower returns, thus the best Sharpe ratios are fairly evenly distributed. It
should be noted that - as we demonstrated earlier - the differences in return and risk, while quantifiable, are very

small and may be irrelevant to many investors. Over a ten year period, the annualized average difference in returns

is between zero and nine basis points, depending on which range is utilized. Ultimately, the type of rebalancing

program an investor implements is likely to have a far smaller effect on the realized performance of the portfolio

than transactions costs, management fees, and the timing of cash flows into and out of the fund.

These same themes are apparent when looking at shorter time periods as well. As shown in Exhibit 16, the

differences in returns between the various rebalancing strategies over a rolling three year period are also small.

Exhibit 16:
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three years 56% of the time. Although the benefit of higher returns was smaller, rebalancing back into bonds
usually led to a less risky portfolio.

These results demonstrate that during periods of capital market stress it is important to continue to rebalance.
Rebalancing achieves the appropriate risk and return objective implicit in the original asset allocation and usually
adds to total portfolio return.

Multi-Asset Class Portfolio

To this point, our analysis has focused on a two asset class portfolio because there is significantly less historic data
for other asset classes. However, modern institutional portfolios typically have more than two asset classes. It is
reasonable to wonder whether the results we have found for a two asset class portfolio hold as more asset classes
are added to the portfolio. To do this, we split the equity allocation into U.S. (S&P 500) and non-U.S. (MSCI EAFE)
stocks, while leaving the bond allocation unchanged at 40%.

Exhibit 18: Rebalancing Outcomes for a Multi-Asset Portfolio

Rolling 5 Years Rolling 3 Years

Best Sharpe  Best Return Low;:l‘:’; tg::ard | Best Sharpe  Best Return Low;:/; tg::ard
28.9% 21.6% 40.9% 43.7% 36.4% 51.9%
28.0% 31.9% 24.1% 26.0% 22.5% 20.8%
16.4% 14.7% 17.7% 16.0% 19.9% 13.9%
26.7% 31.9% 17.2% 14.3% 21.2% 13.4%

Not surprisingly, many of the same themes we observed in the two asset portfolio appear here as well. Over
a longer time frame (five years) there does appear to be some tradeoff between risk and return as portfolios
that have wider ranges tend to have higher returns, but slightly higher risk. It should also be noted that as we
mentioned previously, the differences in returns (i.e. the magnitude of these results) are not significant.

Going one step further, we evaluated a diversified portfolio that more closely resembles a modern institutional
portfolio, with allocations to thirteen distinct asset classes. Notably, performance data only goes back to 1990 so
historical data is limited.

Exhibit 19: Average Allocations for a Multi-Asset Portfolio

AggBond HighYield Large Value LargeCore Mid Growth Small Value Intl SC
Target 20.0% 10.0% 5.0% 9.5% 6.5% 5.5% 5.0%
2.5% 19.3% 9.9% 5.1% 9.5% 6.6% 5.7% 5.0%
5.0% 18.8% 9.8% 5.1% 9.6% 6.7% 5.8% 5.0%
7.5% 18.7% 9.7% 5.2% 9.7% 6.7% 5.9% 5.0%
10.0% 18.9% 9.8% 5.2% 9.8% 6.7% 5.9% 4.9%

Intl Core EM REITs Gscl Eq Hedge POy i, AasdiRsbalance
Target 10.5% 4.0% 10.0% 4.0% 3.0% 7.0%

2.5% 10.4% 4.3% 10.4% 3.9% 3.1% 6.9% 2.2
5.0% 10.2% 4.4% 10.6% 3.8% 3.3% 6.8% 0.7
7.5% 10.2% 4.4% 10.7% 3.8% 3.3% 6.8% 0.3
10.0% 10.0% 4.4% 10.6% 3.8% 3.4% 6.8% 0.1
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primarily by the large, liquid allocations. Less liquid allocations should have wider target ranges since
they are difficult and costly to rebalance.
* For clients that find it difficult to regularly monitor portfolio allocations, annual rebalancing is

simple, minimizes transaction costs, and achieves an appropriate amount of risk reduction.
*  When rebalancing, clients should rebalance back to target.?

* Cash flows are a very effective tool for rebalancing, and help to limit explicit and implicit transaction

costs incurred when portfolios are rebalanced.

® The most important component of a rebalancing program is to adhere to it consistently over

time to ensure that the portfolio is rebalanced, regardless of the prevailing market environment.

Rebalancing is really about reducing risk in a portfolio by maintaining an asset allocation that meets an investor’s
objectives. Portfolios do not need to be rebalanced very often to benefit from significant risk reduction (compared
to a portfolio that is not rebalanced). The data is not conclusive about the best type of rebalancing to implement,
therefore, clients should select a rebalancing program that fits their needs. Clients unable to monitor portfolios
regularly may prefer annual rebalancing. Clients that want less volatile portfolios may set tighter ranges around
asset class target allocations. Most importantly, clients should adopt a rebalancing program and adhere to it
during various market cycles. The only rebalancing mistake that investors could make is when they abandon their

rebalancing policies.

3 A considerable amount of ink has been spilled over exactly how a client should “rebalance”. Arnott and Lovell (1993) argued that clients rebalance back to target, which
is what Marquette recommends. Leland (2000) then recommended that portfolios should only be rebalanced back to within the target range. Masters {2003) attempted to
better account for transaction costs and argued portfolios should be rebalanced back to the “mid-point”, halfway between the target allocation and the current allocation.
Both Leland and Masters make a number of assumptions about transaction costs, client risk tolerance, and asset classes that are not constant across different clients. The

primary objective of rebalancing is to maintain a predetermined asset allocation, thus Marquette recommends rebalancing portfolies all the way back to target.

=—
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PROJECT OVERVIEW & SCOPE

The Commission on Government Forecasting and Accountability (“the Commission”) has
retained Marquette Associates, Inc. (“Marquette”) to conduct a study that examines the
projected costs and potential fee savings associated with a potential consolidation of the
independently-invested downstate police and firefighters’ pension funds (“the Downstate
Pension Funds”) into a single, unified investment pool.

In accordance with the request of the Commission and the scope of the project
Marquette has proceeded under the assumption that all downstate pension funds would
relinquish investment authority to a newly-created investment pool or an existing
statewide investment pool, with all investment assets of the downstate pension funds to
be commingled into a unified investment pool at the earliest plausible future date.

The goal of the study is to observe the various investment expenses associated with the
creation of the unified investment pool, such as investment management fees, custodial
fees, legal fees, investment consulting fees, and other functions impacted by the creation
of an investment pool. Also included is an analysis of the anticipated transition costs of
liquidating and merging all of the downstate pension fund assets into a unified investment
pool. To the extent possible, Marquette provided a projection of cost savings in each
fiscal year for a statistically representative sample of municipalities during which transition
costs and other related costs are expected to be incurred, as well as a projection of long-
term costs/savings (30-40 years), both statewide and also for the sampled municipalities.
As part of the analysis, Marquette has observed examples of statewide investment pools
from lllinois and other states as a template for projecting the incremental costs and
savings associated with the creation of a statewide investment pool for the downstate
pension funds in lilinois.
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versus costs could be one year. In the partial consolation, it is unlikely not to
realize a long-term savings, however, based on the unknown and potentially
high cost structure of the transition which depends almost entirely on market
volatility; there is no guarantee (See Appendix 4). Nevertheless, there is clearly
a lower and more predictable payback period relative to the other consolidation
options. Furthermore, the resulting investment pool would also significantly
benefit from the increased investment authority resulting in more savings to the
underlying municipalities for participating in the partial consolidation.
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investment-related professionals vary based on a pension fund's size, asset allocation, the
philosophy of the Board of Trustees, as well as the use of retail or institutional
investments. Again, many Boards of Trustees elect not to retain some of these types of
professionals to control costs, and they perform these functions internally or utilize the
assistance of municipal staff to perform these functions.

However, some professionals such as custodians and investment managers (i.e.
investment advisors) are required to be retained to perform certain functions. The fees for
these services are typically charged on the fund’s or account’s asset size. Therefore, while
pension funds with larger account sizes for a given asset type may incur higher total
investment-related fees, they generally have the ability to pay a lower percentage of total
assets relative to fees. This is resultant from the willingness of many investment
professionals to offer more competitive pricing for big accounts.

Asset allocation is a significant driver to the investment-related expenses as it impacts
investment management fees. Typically, asset classes such as fixed income have lower
investment management expense ratios than U.S. or non-U.S. equities. The lllinois
Pension Code designates four different levels of the investment authority for the
downstate police and fire pension funds based on the net asset size that can impact a
pension fund’s asset allocation. The primary differentiator in the investment authority at
each level is the allowable level of exposure to equities. Funds meeting minimum asset
sizes are permitted greater exposure to equities.

e All downstate pension funds are permitted to invest in a defined set of fixed
income and money market instruments (40 ILCS 5/1-113.2). Additionally, all
downstate pension funds are permitted to invest up to 10% of the pension fund's
assets in equities through separate accounts managed by life insurance companies
and qualified mutual funds (40 ILCS 5/1-113.2 (13)).

e Downstate pension funds with over $2.5 million in assets are permitted to invest up
to 35% of the pension fund’s assets in equities through separate accounts
managed by life insurance companies and qualified mutual funds (40 ILCS
5/1-113.3).

e Downstate pension funds with over $5.0 million in assets are permitted to retain an
investment advisor to invest up to up to 35% of the pension fund’s assets in
qualified equities in a separately managed account (40 ILCS 5/1-113.4).

o Downstate pension funds with over $10.0 million in assets, they may invest up to
50% effective July 1, 2011 and up to 55% effective July 1, 2012 of the pension
fund's assets in equities through separate accounts managed by life insurance
companies, mutual funds, and separately managed accounts utilizing an investment
advisor (40 ILCS 5/1-113.4a).

" [ 4 MarquetteAssociates Commission on Government |
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PEER COMPARISONS

According to publicly available data, there are 1,511 public pension plans in the
United States. With 657 public pension plans, lllinois has the largest number of public
pension funds in the country. The next largest is Pennsylvania with 137. These figures
are a reflection of the local level structure in lllinois. There are 14 states that have
adopted segregated statewide police and fire plans, combined statewide police and
fire plans, or defined contribution/rollup plans.

In reviewing the structure of retirement systems with consolidated investment pools,
Marquette identified three feasible structures for which the analysis was performed:
full consolidation, partial consolidation, and discretionary consolidation.

e Full Consolidation' -— Under this structure, all of the investments of the
downstate pension funds would be consolidated into a single investment pool.
Due to the size of the resulting investment pool, fund professionals and staff
would need to be established (i.e. Executive Director, CFO, CIO, investment
analysts, etc.) The liabilities associated could be pooled or segregated so each
underlying municipality would be responsible for funding its own police pension
and firefighter pension obligations. There would be one Board of Trustees.
Existing plans using this structure typically split equally the Board representation
between trustees representing police or firefighters. For statewide plans
commingling assets of non-police or firefighter assets typically allot less
representation to those groups (ex. Only 1-3 trustees from these trades) and
maintain segregated liabilities. At the local level, authority to control the
actuarial return target is usually conceded. Examples of full consolidation
include lllinois Municipal Retirement Fund, lllinois State Board of Investment,
and Wisconsin Board of Investments.

e Partial Consolidation’ - Under this structure, a portion of the downstate
pension funds would be consolidated into a single investment pool while others
continued to operate independently. There would be one Board of Trustees for
the consolidated pool. Similar to the Full Consolidation structure, there would
need to be the establishment of fund professional staff. The liabilities associated
could be pooled or segregated so each underlying municipality was responsible
to funding its own police and fire obligations. Participation in the consolidated
asset pool under this structure could allow each downstate pension fund the
discretion to opt in, relinquishing investment authority or opt out, retaining
investment authority. Alternatively to this opt-in model, pension funds could be
forced or prohibited to enter the consolidated pools based on relevant factors
such as asset size or funded status. For the purpose of this study, Marquette
chose to analyze the Partial Consolidation structure, because the smaller
downstate pension funds may benefit more from the economies of scale and
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ESTIMATION OF SAVINGS OF TRUSTEE-RELATED AND OPERATIONAL
EXPENSES

To estimate the savings of the trustee-related and operational expenses, Marquette
compared the expenses associated with the downstate pension funds in their current
structure with the expenses associated with each of the three structures.

Full and Partial Consolidation Structures - Marquette assumed that a single Board of
Trustees would administer the consolidated investment pool which would eliminate the
trustee-related expenses of the participating current downstate pension funds.
Additionally, Marquette assumed that the consolidation would result in redundancies in
other professionals (i.e. administrators, auditors, actuaries, attorneys, etc.) assisting in the
pension funds’ operations. Under partial consolidation, all funds over $10 million in size
were assumed to be non-participants in the consolidated pool, continuing to incur the
same levels of trustee-related and operational expenses. Eliminating these redundancies
and their associated costs reduce these existing expenses.

However, like other large pension funds, the consolidated structures would require larger
staffs, dedicated space, office supplies, phones, and other miscellaneous items that would
offset some of the trustee-related and operational savings. Under a full consolidation, a
merger with the lilinois Municipal Retirement Fund could be a potential option, in which
case, current efficiencies are already in place, but would require additional resources to
those efficiencies (i.e. more investment staff, trustees, administration).

Discretionary Consolidation Structure - Marquette assumed that there would be no
savings of trustee-related and operational expenses under this model, because the
downstate pension funds would continue to operate separately without eliminating their
individual Boards of Trustees or operational service providers.

Furthermore, this structure would impose added operational costs and potentially
trustee-related costs associated with the creation and management of the statewide
commingled funds. Similar to larger public pension funds, the statewide commingled
funds would require staff, dedicated space, office supplies, phones, and other
miscellaneous items. Under this structure, staff at the statewide level would not be
responsible for paying benefits and retirement counseling. However, the average staff
salary under the Discretionary Consolidated structure would be higher, and there would
need to be staff dedicated to providing services and data to the participating Boards of
Trustees at the local level.
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Consolidated Structures’ Investment-Related Expenses - To estimate the investment-
related expenses associated with each of the three consolidated structures; Marquette
performed a review of the Annual Reports of existing consolidated public retirement
systems and estimated an expected range of investment-related fees using the asset
allocation of the downstate pension funds and applied asset class, size, and investment-
and quality-specific industry average fee schedules.
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o Per the current lllinois Pension Code, non-U.S. equity would be accessed through
mutual funds.

o All existing mutual funds would be liquidated to cash and the cash would be used
in the purchase different assets.

o CD's (certificate of deposits) and Annuity contracts (general and separate) would
be transferred in-kind, and therefore, be excluded from the transition, because of
their inherent illiquidity and potentially high exit costs.

e Portions of the liquid asset pool would be transferred in-kind as well, thereby
incurring no transition costs: For this analysis Marquette assumed 30% of the U.S.
Equities would be transferred in-kind, 50% of the government/agency fixed income
securities would be transferred in-kind, and 50% of the agency mortgage-backed
fixed income securities would be transferred in-kind.
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OTHER FACTORS IMPACTING POTENTIAL SAVINGS

Marquette believes the following elements could impact the analysis of the potential
savings created from consolidation:

e Potential changes to the investment authority with respect to increasing or
decreasing the allowable percentages in bonds and stocks, as well as, including
additional permissible investments (i.e. alternative investments).

o Opportunity costs — There is opportunity costs associated with the long-term
transition to a consolidated model. This relates to the unknown maturity of the
illiquid assets such as CD’s and Annuity Contracts which would delay the
consolidated pool from fully implementing a strategic asset allocation.

o Start-up costs - These are relatively minor costs that only impact the payback
period marginally. Marquette anticipates start-up would most likely involve
retaining an investment consultant(s), investment managers, custodian, actuary,
staff, attorney(s), and auditing services.
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Estimated 30-Year Aggregate Savings with Full Consolidation ($000,000)

All Downstate Pension Funds

30 Yr. PV of Saved Expenses
Est. Transition-Related Costs
Total Presen
# of Years for Expense Savings to
Offset Transition Costs

L Xf‘ﬂhh[ \:}1[ Ngrm ,ﬂrpg .:l TN

6
$149 4

$108.8

N/A 11 2

Estimated 30-Year Aggregate Savings with Partial Consolidation ($000,000)

All Downstate Pension Funds Under

\%

Partial Consolidation
L

30 Yr. PV of Saved Expenses
Est. Transition-Related Costs

# of Years for Expense Savings to
Offset Transition Costs

-$208.1 $232.6 $554.6
N/A 1 1

Estimated 30-Year Aggregate Savings with Discretionary Consolidation ($000,000)

All Downstate Pension Funds

\

Discretionary Consolidation

 lowEst.

30 Yr. PV of Saved Expenses
Est Transutlon Iate Costs

#onears for Expense Savmgs to

-$225.8

$45.5
i A

Rlic

$5

Offset Transition Costs N/A N/A 1
om ,
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CHART 1: NUMBER OF DOWNSTATE PENSION FUNDS BY SIZE'

450
400
350
300
250
200
150
100 -

50 -

384

SURUUSN WU ISR I ISR F—

# of Funds

Under$2.5 Under $5.0 Under $10.0 Over $10.0
million million million million

Fund Category

! Source Department of Insurance
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CHART 3: FULL CONSOLIDATION MODEL

Police & Fire Board of Trustees

Fund Staff

Fund

Assets

Liabilities

]
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CHART 5: DISCRETIONARY CONSOLIDATION MODEL

Municipality

Investment Board of Trustees Fund M

Municipality
Fund N

Investment Staff

Municipality
Fund O

Asset Class Specific Municipality
Commingled Funds

Municipality
Fund Q

Municipality
Fund R

Municipality
Fund S
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TABLE 2: BREAKDOWN OF DOWNSTATE PENSION FUNDS UNIVERSE
BY ASSET SIZE - FY09'

Universe of Police

Universe of Fire Universe of Police & Fire Pension

Pension Funds Pension Funds Funds

Smallest $6,049 $64,000 $6,049
75th Percentile $1,328,924 $2,982,645 $2,283,432
Median $6,499,750 $8,202,502 $7,254,698
25th Percentile $15,012,342 $16,074,312 $15,996,087
Largest $132,897,990 $147,021,113 $147,021,113

' Source Department of Insurance
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TABLE 4: ANNUAL COSTS FOR DOWNSTATE PENSION FUNDS - FY09*

Trustee-
Related & Investment-
Operational Related Total
Expenses () Expenses ($) Expenses ($)
Under $2.5 Million $931,899 $226,409 $1,158,308
$2.5 Million - $5.0 Million $734,832 $744,693 $1,479,526
$2,848,011 $5,114,301

$5.0 Million - $10.0 Million $2,266,291

Over $10.0 Million $10,792,844 $19,758,385 $30,551,230

Trustee-
Related & Investment-
Operational Related Total
Expenses Expenses Expenses
Ratio (%) Ratio (%) Ratio (%)
Under $2.5 Million 0.50% 0.12% 0.62%
0.21% 0.22% 0.43%

$2.5 Million - $5.0 Million
0.58%

$5.0 Million - $10.0 Million 0.26% 0.32%

0.30% 0.46%

Over $10.0 Million 0.16%

' Source Department of Insurance
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TABLE 6: MODELLED PRODUCT EXPOSURE FOR DOWNSTATE

PENSION FUNDS

$2.5 $5.0
Under Million-  Million - Under Over
$25 $5.0 $10.0 $10.0 $10.0
Million  Million Million Million  Million All Funds
Cash 16.3% 10.4% 8.0% 9.7% 2.4% 3.8%
Fixed Income ($1 Million Account) 32.4% 38.7% 0.0% 13.7% 0.0% 2.5%
Fixed Income ($5 Million Account) 0.0% 0.0% 46.8% 29.3% 0.0% 5.4%
Fixed Income ($15 Million Account) 0.0% 0.0% 0.0% 0.0% 53.8% 43.9%
Annuity Contract 2.9% 2.2% 4.3% 3.6% 2.1% 2.4%
Equity ($1 Million Account) 0.6% 1.2% 0.0% 0.4% 0.0% 0.1%
Equity ($5 Million Account) 0.0% 0.0% 6.1% 3.8% 0.0% 0.7%
Equity ($15 Million Account) 0.0% 0.0% 0.0% 0.0% 12.4% 10.1%
Mutual Fund (Retail - Equity) 5.6% 15.5% 12.8% 12.5% 0.0% 2.3%
Mutual Fund (Institutional - Equity) 0.0% 0.0% 0.0% 0.0% 153% 12.5%
Mutual Fund (Retail - Index) 0.0% 5.0% 10.0% 7.5% 0.0% 1.4%
Mutual Fund (Institutional - Index) 0.0% 0.0% 0.0% 0.0% 10.0% 8.2%
Other Asset 42.1% 27.1% 12.0% 19.6% 4.0% 6.9%
Total Portfolio 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
]
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TABLE 8: RANGE OF SAVINGS OF EXPENSES ASSOCIATED WITH

CONSOLIDATIONS

All Downstate Pension Funds

%

FuII Consolldatlon

Total Range of Expense Ratios for All Downstate
Pension Funds
of Expenses for Full Consolldatlon

se Ratiofor T r:ndﬁau‘]

0.47% 0.59% 0.70%
042%  051%

All Downstate Pension Funds Under
$10 Million

%

Part|a| Consolldatlon

Total Range of Expense Ratios for All Downstate
Pension Funds Under $10 Million
Total Range of Expenses for Partial Consolidation

otal Range of Savings for Expense Ratio for Transition | 0.04%.

0.55% 0.72% 0.89%
0.42% 0. 51 %
o o= R

All Downstate Pension Funds

v

Dlscretlonar Consohda’uon

Total Range of Expense Ratios for All Downstate
Pension Funds

Total Range of Expenses for Discretionary
Consolidation

0.47% 0.59% 0.70%

0 51%
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TABLE 10: ESTIMATE TRANSITION COSTS PER ASSET CLASS (IN BPS)

Below is an estimation of transition cost per asset class in basis points.

Market

Asset Class Commission Taxes Bid/Ask Impact Total
U.S. Equity 3 0 2 16 21
non-U.S. Equity (mutual funds) 0 0 0 16 16
Government Bonds 1 0 2 1 4
Municipal Bonds 6 0 50 5 61
Agency Mortgage Backed 5 0 20 5 30

Nl
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APPENDIX 1: DESCRIPTION OF IMPLEMENTATION SHORTFALL
ANALYSIS

Implementation shortfall is, in trading terms, the difference between the prevailing price
or value when a buy or sell decision is made with regard to a security and the final
execution price or value after taking into consideration all commissions, fees and taxes.
As such, implementation shortfall is the sum of execution costs and the opportunity cost
incurred in case of adverse market movement between the time of the trading decision
and order execution. Below are the components of the transition using implementation

shortfall.

e Legacy Portfolio: is the current allocation of the asset being considered for
transition.

o Target Portfolio: is the desired allocation of the asset being considered for
transition.

e Assumed In-Kind Transfer: portion of the legacy portfolio that will be transferred
to the target portfolio “in-kind” or without being sold or crossed.

o Assumed Total Trade: the sell plus the buy from legacy portfolio, minus in-kind
transfers, to the target portfolio.

e Assumed Explicit Cost: fixed costs (i.e. commission, taxes)

o Assumed Implicit Cost: determined by finding the weighted volatility using the
difference in variance and covariance of the indices mirroring the assets classes in
the transition then factoring the number of trading days for each piece of the
transition by the number of trading days in the year (260).

e Assumed Trading Days: the number of trading days for each asset class is applied
into the implicit costs by factoring the weighted volatility by the number of trading
days per asset class.

o Estimated Total Transition Cost: the explicit plus the implicit expressed in a range
of estimates during a low and high volatile market.

N
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To perform the implementation shortfall analysis, the following assumptions were made:

o In-Kind Transfer: 33.9% of the Legacy Portfolio would be transferred in-kind to the
Target Portfolio in the following manner:

22.3% Fixed Income - Able to Transition
6.8% Fixed Income — Unable to Transition
2.5% Equity — Able to Transition

2.3% Equity — Unable to Transition

0 O O O

o Total Trade: $9.662 billion would be traded, bought and sold, and would be
broken down the following way:

o Fixed Income - $3.253 billion

o Equity - $3.457 billion

o Sell Mutual Funds - $1.879 billion

o Buy Mutual Funds (non-U.S. Equity) - $1.074 billion

e Trading Days:
o Fixed Income -5 days

o Equity can be traded - 2 days
o Mutual Funds - 1 day

e Trading Costs
Commissions Bid/Ask Spread Market Impact

U.S. Govt. /Agency Bonds 0.01% 0.02% 0.01%
Municipal Bonds 0.06% 0.50% 0.05%
Agency — MBS 0.05% 0.20% 0.05%
Equities 0.03% 0.02% 0.16%
Mutual Funds 0.00% 0.00% 0.16%
Bl
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APPENDIX 3: SUMMARY OF PARTIAL CONSOLIDATION TRANSITION

ANALYSIS

For this transition, only the downstate pension funds with $10 million in assets or less are
consolidated into a single investment pool. The following is a summary:

e The Legacy Portfolio is the current allocation of the combined assets of the
downstate pension funds with $10 million in assets or less. The Legacy Portfolio
consists of 384 downstate pension funds with $1.4 billion in combined assets.

e The Legacy Portfolio is invested 19.6% in CD’s and General Accounts of Insurance
Companies (i.e. Fixed Income - Unable to Transition) and 3.6% Separate Accounts
of Insurance Companies (i.e. Equity — Unable to Transition). For this analysis, these

will be transferred in-kind and used as alternatives for their broad asset classes.

e The Target Portfolio is maximum allowed equity exposure for downstate pension
funds with over $10 million in assets and consists of 45.0% Core Bonds, 41.25%
U.S. Equity, and 13.27% Non-US Equity. For this analysis, non-U.S. Equity will be

represented as Equity — Mutual Funds.

Asset Allocation of Legacy vs. Target Portfolios

50% -+

45% - 42.9% B Legacy Portfolio

40% B Target Portfolio
2 35%
£ 30%
o 25%
o 19.6% 19.6%
% 20% % O%
2 15%

10% -

Sop - 3.6% 3.6%
0% -
Cash Fixed Fixed Equity-Sep. Equity- Equity -
Income Income-  Managed Mutual Unable To
Unable To Funds Transition
Transition
Asset Class
m |
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The results of the Partial Consolidation transition using implementation shortfall analysis

are:
(% of total (% of total (% of total
Cost Legacy Cost Legacy Cost Legacy
($000,000) Assets) ($000,000) Assets) ($000,000) Assets)
Explicit Costs $1.9 0.14% $1.9 0.14% $1.9 0.14%
Implicit Cost $9.4 0.66% $20.0 1.41% $30.7 2.16%
Total Costs $11.3 0.80% $22.0 1.55% $32.6 2.30%
[J
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To perform the implementation shortfall analysis, the following assumptions were made:

In-Kind Transfer: 30.9% of the Legacy Portfolio would be transferred in-kind to the

Target Portfolio in the following manner:

19.0% Fixed Income — Able to Transition
6.8% Fixed Income - Unable to Transition
2.8% Equity ~ Able to Transition

2.3% Equity — Unable to Transition

O O O O

Total Trade: $10.239 billion would be traded, bought and sold, and would be

broken down the following way:
Fixed Income - $4.196 billion

Equity - $2.622 billion
Sell Mutual Funds - $1.879 billion

Trading Days:
o Fixed Income - 5 days
o Equity can be traded — 2 days

o Mutual Funds — 1 day

Trading Costs

Buy Mutual Funds (Non-U.S. Equity) - $1.011 billion

Commissions Bid/Ask Spread Market Impact

U.S. Govt. /Agency Bonds 0.01% 0.02% 0.01%
Municipal Bonds 0.06% 0.50% 0.05%
Agency - MBS 0.05% 0.20% 0.05%
Equities 0.03% 0.02% 0.16%
Mutual Funds 0.00% 0.00% 0.16%

o _
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APPENDIX 5: ASSET ALLOCATION IMPACT ANALYSIS

Marquette’s asset allocation studies are conducted using proprietary software designed
to simulate and assess potential risk and return characteristics of total portfolios. The
software is based on a Markov-chain Monte Carlo simulation of macroeconomic factors,
which are used to model monthly return outcomes of capital markets. The
macroeconomic environment is based on two variables which have been shown to
reasonably chronicle the movement of capital markets: the BBB spread and the 10-year
U.S. Treasury curve yield. Data is simulated on a monthly basis; the simulation is based on
historical monthly figures going back to 1919 (BBB spread) and 1926 (10-year U.S.
Treasury). The following study was conducted using a sample size of 1,000 and used the
following asset allocation weights to model portfolios the projected performance of
portfolios re-balanced on a monthly basis. For the purpose of the study, CD’s and General
Accounts of Insurance Companies were considered to be cash and Separate Accounts of
Life Insurance Companies included in U.S. Equity.

Legacy and Target Portfolio’s Asset Allocation Weights

All Downstate

Pension Funds

Full

Partial

Discretionary

Asset Class Pension Funds Under $10 Million Consolidation Consolidation Consolidation
Cash 15% 30% 7% 20% 7%
Fixed Income 50% 43% 38% 25% 43%
U.S. Equity 26% 20% 42% 41% 37%

Non-U.S. EiUii 9% 7% 13% 14% 13%

Using the current 10-year Treasury yield and BBB spread and the above asset allocation
weights, the software simulated projected monthly portfolio returns the next 10 years for
1,000 different macroeconomic scenarios. The following table summarizes the 10 year
projected annualized returns and volatility for those portfolios.

Legacy and Target Portfolio’s 10 Year Projected Annualized Returns and Volatility

Partial
Consolidation

Pension Funds Full
Under $10 Million | Consolidation

All Downstate

Discretionary

Pension Funds Consolidation

Proj. 10 Yr. Ann. Return
25th Percentile 4.0% 3.4% 4.2% 4.5% 4.5%
Median 5.7% 4.8% 6.9% 6.8% 6.8%
75th Percentile 7.4% 6.1% 9.4% 9.3% 9.3%
Proj. 10 Yr. Ann. Volatility
Average 7.4% 5.8% 11.3% 11.1% 10.3%

HE
MV MarquetteAssociates

Commission on Government l
Forecasting and Accountability February 2012 47



14

zZ10z Arenugay

A3jiqeunodoy pue Bupsedalo
JUBWUIBAOL) UO UOISSIWIWOD)

sajeinossyayyenblell JIN
BN

6'LE$ Z2'0S% LVES a|uadIad Y/
AARS 8'L2% 991% ueipaiy
G's$ 0ZL$ 6'2$ 8|11uddIdd Y162
uonepIjosuo)) uonepijosuo) uoniepI|osuo)
Kieuonaiosiq jered 4

! ! !

spung uoisusd | UOI||IIA OL$ 1opuUn
aieIsumo( ||V spun4 uoisuad
ajeIsumoq ||V

spun4 uoisuad
ajesumoq ||V

jobie] o3 Aoeba woag Buinop
wou4 Bunnsay Jes ) gl 19AQ 9seadu] anjeA e [enuuy abesaay ul ascussalig

‘uonedol|e 1asse ul sbueys pajedidiiue syl 01 SNP 84N1ONJIS PAILPI|OSUOD
aAlpadsal syl 01 Bummow Ag spunj uoisuad o1eISUMOP Byl JO S18SSe  PauIquIod
SYl jJO onjeA 19vJew 8yl ul ssestdul |euonippe [enuue pasfoid jo sbues e sjewise
0} o|qe sem apnanbuely ‘sebesane oulawosb ayy wouy sebeisae dnswyie bunesid Ag

%St %E'S %6°€ abesany
Ayjiejop ‘uuy *iA o) *loid

%6'L %TE %L J1IuddIad Y15/

%T L %2 %Z'L uetpsi

%S0 %0°L %Z0 a[13uBd13d YiGeg
uimay ‘uuy *JA ol ‘loid

uonep|josuo) uollepl|osuoy) uoinepy|osuo)
Kieuonsiosig jerued iIn4

I ! ?

spung uoisusd | UOI|jIAl 04 $ J9PUN | SpPUN4 uoisuad
e1eIsUMO( |IV spun4 uoisuad ajeIsumoq |V
aeIsumoq ||V

3obue] 03 Loebo wouy Buinopy LajjiaejoA pue suinjay paaloid Jea) QL Ul @dualapig

'$81N1ONJS Palepl|osuod 9aly)l ayl 01 Buinow yum pajeidosse Alij13e|oA pazijenuue
8y} ul pue uinjaJ pazijenuue pspunodwod ayj Ul sseasdul pardsfoid ayy srewnss o1 d|ge
sem ananbuej ‘soijojiod Adebej syy jo sonsiels Ailjizejoa pue winias oyl Buuedwod Ag



APPENDIX 6: ECONOMIC IMPACT & TIMEFRAME

e Consideration of the economic impact a merger, in any form, could have on the various
not-for-profit organizations and professionals supporting the downstate pension funds
(i.e. investment consultants, advisors/managers, attorneys, actuaries, custodians, and
auditors).

e A plausible timeframe to complete this consolidation could be anywhere from twenty-
four to forty-eight months depending on fund structure and investment authority.
Furthermore, if the investment authority is expanded the timeframe would increase
given the illiquidity and unknown maturity of certain underlying assets (i.e. annuity
contracts and CD’s) which have long term structures and high exit costs prior to term
maturity.
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