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“MVO (Mean Variance Optimization) Shortcomings...

« Models are sometimes highly sensitive to small changes to
input values (“robustness”).

« Unconstrained output yields highly concentrated portfolios
rather than the expected diversification.” ™

As aresult of these shortcomings, the mean variance optimization
model must be constrained because the model combined with the
assumptions used would suggest allocations that consultants would
not recommend. In other words, consultants believe that there are
flaws with the model, with the assumptions, or with both.

The implication is that there is significant uncertainty in a portfolio’s
expected returns and in which portfolio allocation is optimal, even
though this may be obscured in the analysis. There is generally

no statistical significance to small model-based basis point
improvements in expected return between portfolio allocations.

In general, a board should not choose an allocation with too much
reliance on a particular model or set of assumptions.

Riskparity® “Risk Parity” is an asset allocation model promoted

by the hedge fund Bridgewater Associates and others. Recognizing
how hard it is to forecast future returns and correlations, some risk
parity advocates suggest balancing a portfolio’s risk exposure to 4
potential scenarios driven by whether economic growth exceeds

or falls short of expectations and whether inflation exceeds or falls
short of expectations. More generally, arisk parity approach to asset
allocation uses leverage to approximately equalize a portfolio’s “risk
exposure” to different asset types and macro-economic scenarios
without lowering expected returns. Assets, such as bonds and
commodities, that have expected risk and returns that are lower
than equities can be levered in order to achieve “parity.” For example,
without a constraint on the use of direct or indirect borrowing
(leverage), and with favorable assumptions about the expected future
return and correlation of stocks and bonds, a portfolio with 65%
stocks, 35% bonds, plus another 20% of a leveraged position in honds
(65%/55%), may be forecasted to outperform a 70%/30% allocation.
Of course, as leverage is added into the portfolio allocation, errors in
forecasts of future returns and correlations have a more meaningful
impact.

PSERS’ portfolio allocation reflects a risk parity model. As of June
2018, PSERS reported 16.8% portfolio level financing =il Atthe
same time, PSERS also has a separate allocation to a Risk Parity
category. This makes interpreting or comparing their exposures
very difficult as the 10% allocation (as of June 2018) to the “Risk
Parity” category has within it leveraged exposure to a mixture of
equity, fixed income, commodities, inflation-protected securities,
and other traditionally defined asset classes. By using a separate
“risk parity” category, PSERS total exposures to traditional asset
classes and portfolio risks cannot be calculated.

ANOTE ON LEVERAGE AT PSERS

The use of leverage at PSERS, while
consistent with a risk parity model, adds
complexity to risk reporting. When
leverage is used, allocations need to
reflect total exposure - cash exposures
plus notional exposures — and risk
metrics need to account for the levered
exposure. Calculations need to be clear
and consistent and well defined. Direct
borrowing and indirect financing through
derivative securities must be calculated
and disclosed.

Current reports produced by PSERS

are difficult to understand regarding

the use and level of leverage, as well as
what total exposures or risks relative to
traditional asset classes are. It is unclear
which types of leverage are and are

not included in the reported financing.
For example, consider the PSERS
Commodity Beta investment which was
shown on the Moneyline Report for June
2018 at $1.748 billion. The footnote
labels this a notional exposure with

$584 million of cash and $301 million of
the PIMCO Commodity Alpha Fund as
collateral. Under financing, there is a
line for PSERS Commodity Beta for $863
million. The PIMCO Commodity Alpha
Fund is not listed elsewhere, although
there is a line for “PIMCO PARS/GCOF/
MAV” under absolute retumn for $793
million. It is unclear if the $584 million

of cash is counted in the line for cash
management or in the allocated cash.
When a borrower takes out a mortgage
on a house, the size of the mortgage
does not decline just because the house
is collateral or if the lender requires the
borrower to maintain a checking account
at their bank. This would not seem to

be different. A derivative with a notional
exposure of $1.748 billion is synthetically
the same as a loan (financing) for $1.748
billion and a purchase of $1.748 of the
commodity index that the derivative

is based on. That would suggest a
financing of $1.748 billion should be
recorded. Yet, the financing line is less
than half of that at $863 million which is
the difference between the notional value
and the value of the collateral. From
these matenals, it is difficult to know if
PSERS’ limits on leverage have been
exceeded or not. The reported leverage
will change by as much as 1.6% of the
value of PSERS’ assets by how one
calculates the leverage of this one line
item.

There are further complications from
leverage related to performance
evaluation (discussed in a different
chapter) and for the management of
liquidity (discussed below).

@8 Some suggest that risk parity models require less assumptions about expected returns. However, a model, for example, where asset class
sharpe ratios are equal and future volatilities are the same as historical is assuming such about future return distributions. 99









Final Report and Recommendations

102

trades, purchases, or sales. Some of the costs are a function of the realized performance of the investment
strategy. While there is debate about what legally constitutes a “fee”, the Commission’s purpose has been to
consider the costs associated with achieving returns, so all costs paid or assumed related to the service of an
investment have been considered regardless of nomenclature. Internal management may not always be as low
cost as indexing. Internal investment management has all of the costs associated with risk and compliance
management as described above, plus the costs of internal staff, office space and the like, the costs of additional
risk and analytic systems, and the costs associated with increased board supervision needed.

As aboard evaluates different types of portfolio implementation, these costs must be considered. Why should
fees and costs matter if we are happy with what net-of-fee returns have been? There are several reasons. First,
higher fees require a higher level of confidence in the manager’s skill. Second, fees and costs influence the
alignment of interests. Finally, the board and staff make decisions about the future and not about the past.
Historical performance is only useful to the extent that it informs expectations about future returns. Future
net-of-fee returns are not known, but fees and how they relate to gross-of-fee returns and the risks that will be
taken to generate them can be understood.

Risk. To achieve the same net-of-fee return,?® when fees and costs are higher, the gross-of-fee return needs

to be higher. If, as is reasonable to assume, these higher gross-of-fee returns are associated with higher
idiosyncratic risk, then the higher fees also imply higher risk for the same amount of net-of-fee return. In other
words, the only way to justify a higher fee manager on arisk adjusted basis is to have more confidence in the
consistent success of the strategy.

Alignment of Interests. Fees and other costs of active investment management have the potential to introduce
conflicts of interest. For example, conflicts associated with bundled brokerage are discussed in Chapter VIII:
Cost-savings Analysis. Investment managers who earn fees as a percentage of assets managed have incentives
to gather assets which may not be aligned with optimizing performance. Performance fees do not share
downside risk. Few benchmarks, hurdle rates, or performance fees are truly risk-matched to the strategy. The
following image provides an illustration of areas for potential conflicts of interest in private equity.

Figure 32: Potential for conflicts of interest in Private Equity

Board of D Seat & Control General Partner
oard of Directors < New York City

Services Agreement
Aopoint fees & expenses Pay standard
PP fees

LBO Fund
Cayman Island

Repeated Interaction

Future capital commitment

Shareholder

Executives Portfolio Pension Funds, Sovereign
Company (PC) Delaware Wealth Funds, Endowments

Source: Ludovic Phalippou™

®9 This refers to returns in excess of what can be earned by a similar risk liguid markets index portfolio,
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Fee Negotiations. Even when an active management strategy

is deemed to be worth the risk it entails, maximizing returns
(relative to risk) requires skillful and knowledgeable negotiation
of fee structures. Fee structures vary enormously, particularly in
private markets investments. As Steve Nesbitt, Chief Executive
Officer of Cliffwater, LLC testified to the Commission at the
October 2018 hearing:

Fee components and levels are spelled out in a private
equity partnership agreement. These are negotiated
between managers and investors before the
partnership is activated. So again, there is an active
negotiation of fees, it happens when the partnershipis
originated. Large state pensions have historically
played an active role in negotiating private
equity partnership fees and terms and are not
simply price-takers [emphasis added]. "™

In choosing a fee structure, the total costs of an investment
strategy under different performance scenarios must be evaluated,
as well as how the terms impact incentives and/or create conflicts
of interest. For example, lowering an asset management fee rate
in exchange for a higher performance fee may or may not be wise.
It will depend on the expected return of the strategy, the hurdle
rate and catch up terms, the level of performance fees and asset
management fees, amongst other considerations. To illustrate,
congider a 10bps reduction in an asset management fee in
exchange for a 10% performance fee (with no hurdle rate). When
gross returns are just 1% or more, the savings on the investment
management fee is swamped by the increased cost from the
performance fee. This example also shows that even “agreements
with zero base management fees, and the investment manager
only gets his share of the profits generated”™ may or may not be
good as a 10bps asset management fee with no carry is preferable
to zero asset management fee and 10% carry for any manager
worthy of being hired.

Overview of Investment Costs at SERS and PSERS

PSERS FEE RENEGOTIATION
EXAMPLE

In its response to a Board
resolution on management fees,
PSERS asserts it will save costs
by decreasing “the guaranteed
fees, or base fees, in exchange
for a profit-sharing arrangement
on returns above a negotiated
benchmark.”™# While details of
the fee terms were generally not
disclosed, there was one example
given for a commodity manager:
(page 19).

We also renegotiated the alpha
investment manager’s contract
to reduce the base management
fee from 95 bps to 65 bps.

In exchange, we increased

the profit share from 22.25%

of profits above the base
management fee to the higher
of 29% of the profits or 65 bps
(the base management fee)™"

Using this information, the
breakeven between the fee
structures is calculated to occur

at a gross return of 10.94%.
Assuming the alpha manager’s
expected gross return is less

than 10.94%, this would be a true
cost-savings. However, the cost-
savings are not likely to be the
entire 30 bps.. The manager must
generate more than a 10.2% gross
return to produce a net return
equal to the actuarial expected
rate of return for the portfolio
(7.25%). At that 10.2% gross
return, the fee savings from this fee
changewould actually be 5bps, not
30bps. In general, any estimated
savings that ignore the increased
costs associated with performance
fees, likely significantly overstate
cost-savings.

Reported costs for the $29.3 billion SERS portfolio in calendar year 2017 mainly consisted of $135 million of
investment expenses and $26 million of administrative expenses, as detailed below. Reported costs for the
$52.4 billion PSERS portfolio in fiscal year 2016-2017 consisted of $475 million of investment expenses and
$45 million of administrative expenses. When including an estimated $577 million of carried interest for
fiscal year 2016-17,** estimated total investment expenses for PSERS - or the amount ultimately retained
by investment managers - exceed $1.03 billion - an amount greater than the $1.01 hillion in all employee
contributions for the same period.

@ Carried interest reported by calendar year; therefore, an average was calculated. 103
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assets. PSERS ranked 5" most expensive — a concerning placement among peers that has remained relatively
consistent over the past three years and between the different peer groups.r=viil

Figure 36: Estimated Investment Expense Ratio, Plans above $10 billion in assets.
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Source: Analysis of Boston College Public Plans Data, 2017 data.
Inconsistency in Reporting of Investment Expenses

Certain funds cite inconsistencies in the reporting of investment expenses as an explanation of their reported
high cost among peers (please see Chapter II: Transparency). In a November 2018 guest piece for investment
industry website top1000funds.com, PSERS staff wrote: “PennPSERS is one of the most transparent pension
funds in the US regarding disclosure of management fees. For example, certain pension funds report little

to nothing in management fees for alternative investments because they are considered part of the cost of

the investment and are netted against performance rather than shown separately.”™* However, if PSERS
were to report zero management expenses for fixed income, alternative investments, and real estate, total
investment expenses would still total $234 million for fiscal year 2016-17 and PSERS’ rank would change

from 5th most expensive to 27" most expensive, slightly less expensive than SERS at 25%. In other words,
PSERS could hypothetically reduce total investment expenses 50% and still remain amongst the top third most
expensive plans. The transparency of PSERS’ management expenses for fixed income (High Yield), alternative
investments, and real estate is not the sole cause of its appearing as high cost.

Please see the Chapter VIII: Cost-saving Analysis of this report for a deeper and targeted analysis of investment
management costs for managers and asset classes at SERS and PSERS.

Administrative Expenses

Administrative expenses include the personnel and operating costs of running the pension system, such as
office space, legal fees, postage, phone systems, and technology. On an absolute dollar basis, SERS and PSERS
appear to have high administrative expenses. Of 73 plans on the Public Plans Database with assets greater than
$10 billion where data were available, SERS’ $26 million ranks it 16th most expensive and PSERS’ $45 million






Final Report and Recommendations

108

At the bottom, towards the bottom of the market, what we were facing was an uncertain funding
future, right? We knew at the time we were being severely underfunded, the ARC. Obviously [...]
we’ve gone through three years in a row, but to this point[...] I guess I'm not going to be comfortable
until Iseeit through arecession, whether the contribution rate will be maintained, right? So, we’re
at the best of times from an economic standpoint, and we’re meeting the ARC. I'm more interested
in what’s going to happen in the worst of times when the, you know, need for government spending
will increase, the tax revenue will fall, and then you’re going to have to figure out how to balance
that budget. I'm not 100 percent convinced what that’s going to look like, =i

Endowments, by contrast, generally only need to distribute 5% of their assets — an amount that decreases when
their assets decrease.

Iliquidity comes from many sources. First, even when the underlying securities are themselves liquid, the
pension fund may only have access to the strategy by committing to alegal structure that limits their rights to
withdraw assets quickly. Hedge funds are examples of such structures, and often the general partner is legally
permitted to restrict withdrawals (impose gates) when too many investors want to redeem at once — an event
that happens when liquidity is most valuable.

Second, private investments - for example, private buyout equity, private equity in venture capital, private debt
investments, private real estate equity and debt - share a common feature - illiquidity. The investments are
typically made through a partnership structure where the pension fund is a limited partner, with limited rights
and limited liquidity.

Finally, these structures typically involve commitments of capital that can be requested by the general
partner at any time during the investment period. Amounts committed but not yet funded (unfunded capital
commitments or unfunded commitments) represent a significant liability that must be included in calculations
of required liquidity. While institutional investors attempt to model expected cash flows from private
markets investing, the pacing of capital calls and distributions is far from predictable. The recent rise of the
use of subscription lines of credit by general partners makes this risk worse. These are loans by a bank to the
partnership that are collateralized by the partner commitments. In afinancial crisis, banks may withdraw®®
those loans, forcing general partners to call capital quickly to fund investments already made. Monitoring the
use of these lines of credit is important for understanding liquidity as well as understanding performance as
discussed in a separate chapter. Internally managed direct investments or co-investments in debt or equity
securities that are not traded on a public market are also illiquid.

While secondary markets for private investments and limited partnership interests have been developing, a
pension fund will typically only be able to sell their illiquid investments at very substantial discounts from
current valuations, particularly when global liquidity is most valuable.

The use of leverage also affects required liquidity. First, leverage may introduce cash flow needs. Whena
pension invests in a total return swap on the S&P 500, for example, while there is little or no money allocated at
the outset, the fund is obligated to produce cash to fund losses as they occur. Futures contracts are similar, with
mark-to-market happening daily. Second, all else equal, leverage causes the volatility of the liquid assets to
increase. Can that volatility be tolerated when the liquid assets are needed to fund cash flows and to rebalance
the portfolio?

PSERS’ CIO testified to the Commission about PSERS’ liquidity problems during the Great Financial Crisis of
2008:

©2) Some general partners negotiate term subscription lines of credit, where the bank does not have the right to call the loan. The size of this
issue is not known.
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The previous chart is the wealth index generated by Manager A. The orange line is the gross-of-fee wealth
index and the grey line is after deducting the 10% annual performance fee. Manager A outperformed the S&P
500 by 3.8% per year for the last 10 years gross-of-fees and by a still “respectable” 2.4% per year net-of-fees.
Without further analysis, Manager A might be considered “clearly worth their fees” exceptManager A is simply
the index returns of the S&P 500 IT Sector so paying any fees for those returns, if manager A was investing

in the IT sector, would in fact be poor execution.Choosing active management requires several assumptions.
(1) That alpha exists: that it is possible to create true persistent returns above those of an investable index,
adjusted for systematic risks and illiquidity - true “alpha.” (2) That the pension fund has processes to capture
that alpha without taking on too much additional risk - either through internal management or through
selecting external managers who can do it and negotiating a fee structure with them such that enough of the
alpha is earned by the pension, compared to the risk taken. (3) That the board has sufficient skills, risk controls
and compliance procedures to manage the increased complexity and risk that this activity entails.

David Swensen, the Chief Investment Officer of Yale University’s endowment, has written and spoken on many
occasions about the challenges of doing this well.

At the active end of the spectrum, you’ve got institutions like Yale and Harvard and Princeton and
Stanford and others, who’ve really built high-quality investment teams that have a shot at making
consistently good active management decisions. But there’s a vanishingly small number of such
tnvestors. Those on the passive end of the spectrum have figured out that they don’t know enough to
be active. The passive group is not nearly as big as it should be. Almost everybody should be there. ™

As discussed in the next chapter, data and logic show that active management generally underperforms
indexing in public markets. It warrants repeating here, that foregoing active management is not the same as
investing in the simple portfolio benchmark that is merely a stock index and a bond index. Some sophisticated
asset allocation approaches, even including versions of risk parity, can be implemented with low cost, highly
liquid, diversified investable indices.*

Private Markets. While there is momentum towards indexing for large capitalization equities, there is still
resistance to apply the logic and data to markets that are considered less efficient, particularly private markets.
While a complete review of private markets investing could not be completed by this Commission, we note
here that private asset investing involves the highest levels of costs — both the direct costs from the investment
manager and the costs to properly understand and manage the risks associated with them.*® Moreover, they
are illiquid for long periods of time, so decisions made today often cannot be undone - or even fully evaluated

— for 10-15 years. As discussed in the performance evaluation chapter, proper rigorous analysis of private
investment performance is extraordinarily difficult but at the same time critical to success.

This is particularly true in Pennsylvania, whose two state-run plans have higher than average allocations

to alternatives, according to a recent analysis of statewide pension plans. In 2016, PSERS had the highest
allocation to alternatives in the nation at 56% and SERS ranked #22 at 32% - both above the national average
of 26%. In the discussion that follows, we outline important concerns that warrant further study and
analysis before the pension funds continue adding commitments to these types of investments.

Private investment opportunities exist in all types of merlrate: anmitir daht raal actata anmmndits
infrastructure, etc. The common feature of most of thes

@3 Some suggest that the only method to achieve the desired actuarial e
aside whether the actuarial rate of return should drive investment decis
portfolio. As discussed in the section about risk parity, leverage can be u
of return. SERS and PSERS have very similar expected rates of return,
Moreover, as discussed in this section, it is unclear whether prospective
to public markets, particularly risk-adjusted.
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IV. Active and Indexing

Active and Index Investing

“When trillions of dollars are managed by Wall Streeters charging high fees, it will usually be the
managers who reap outsized profits, not the clients. Both large and small investors should stick with
low-cost index funds.” - Warren Buffett, Letter to Shareholders, 2016

“Tamgoingto...go overadecision yow've already made andjust encourage you to keep on going until
you've got it completed. And that is the movement to indexing and away from active management.”
ciii . Charley Ellis, PPMAIRC Testimony, October 25, 2018

The Origins of Index Investing

This chapter discusses active management and index (sometimes referred to as “passive”)* investing in the
context of public securities markets. By definition, most private market investments do not have a precise
index equivalent, although this is a subject of both debate and innovation. Private markets are discussed in the
“Portfolio Implementation” and “Performance Evaluation” chapters of this report.

An active investment strategy, or active management, refers to selecting and managing a portfolio’s securities
- actively - with the aim of producing returns that outperform those of a given market index. Index investing,
or indexing, by contrast, involves investing in a set of securities to replicate as closely as possible the entire
market for such securities, typically as reflected in a published market index. In this chapter, “indexing” refers
to this strategy, which can be executed in several ways, whether through purchase of an index fund, creation

of a separately managed account that tracks an index, purchase of an exchange-traded fund (ETF), or similar
means.

Active management had its heyday in the 1950s and 1960s, when a more limited number of professional fund
managers were largely competing against amateur investors, and there were not yet regulations insuring fair
disclosure®® of information. Moreover, at that time, indexing was not well understood as a strategy or as a
performance evaluation tool because the seminal work of Markowitz, Sharpe®™ and others on modern portfolio
theory was just being developed and disseminated. Active asset management fees were considerable, but were
generally not questioned, in part because of poor transparency to costs and the lack of good tools to evaluate
performance.®”

@4 This terminology is controversial because while indexing is passive in that it follows the same rules as those used to construct the index,

some argue that the construction of any index, or decision to invest in it, inherently have some “active” components. The important point

is that indexing follows a set of rules to invest in an asset or sub-asset class as a whole that are independent of market conditions or value

judgments of a manager.

#5) Regulation Fair Disclosure, also known as Reg FD, was promulgated by the SEC in August 2000. The regulation is codified as 17 C.F.R

243. The regulation aims tolevel the playing field between investors and prohibits public companies from disclosing previously nonpublic,

material information to certain parties unless the information is distributed to the public first or simultaneously. Reg FD eliminated one

information “edge” that certain institutional investors had utilized. i1






Public Pension Management and Asset Investment Review Commission: Active Indexing

Today, there are investable market indices for all types of systematic risk exposures, financial markets and
segments. The S&P 500, for example, includes stock from the 500 leading companies in the U.S, which are
weighted according to market capitalization. As such, it tracks the performance of the largest U.S. company
stocks. The Russell 2000, on the other hand, includes stock from 2,000 small-capitalization companies. There
are indices for various foreign stock markets, Treasury bonds, corporate bonds of a particular credit quality, or
even specific industries such as technology. By the end of 2017, about $6.7 trillion was invested in index funds,
and around $3 billion a day was flowing into index funds.**

John Bogle’s advocacy of index funds received much criticism and doubt.® Nobel Laureate Daniel Kahneman,
who studies behavioral economics, would attribute the criticism to people’s biases about data, particularly
when they threaten their livelihood: “When people believe a conclusion is true, they are also very likely to
believe arguments that appear to support it, even when these arguments are unsound.”™# Investing in
indexing strategies has boomed despite criticisms, because both theory and experience support it.

Performance of Indexing

After fees, it is not just the average active manager that fails to beat index returns, the majority of them fail.
Nobel prize-winning economist William Sharpe gave the following simple mathematical proof for the superior
value of indexing:

(1) before costs, the return on the average actively managed dollar will equal the return on the average
passively managed dollar and

(2) after costs, the return on the average actively managed dollar will be less than the return on the
average passively managed dollar.=="

In other words, if the total return of a market is x%, and the market is divided into active strategies and index
strategies, then since index strategies return x%, mathematically the average active strategy before fees must
also return x%. After fees, they must return less.

S&P Managing Director of Index Investment Strategy Craig Lazzara told the Commission in his September testimony
with Aye Soe: “There is no natural source of alpha.”™ That is, in order to outperform a market index, someone else must
underperform. Adding in fees, not only will the average active manager underperform, but the majority will.

This is the theoretical case for why indexing is a better choice. But there is now considerable data and real-
world experience, and it supports the theory: Most active managers indeed underperform their equivalent
index fund across all markets and investing styles.

The Standard and Poor Indices Versus Active, or SPIVA®, is the single most comprehensive body of research?®
that “compares actively managed funds against their appropriate henchmarks on a semiannual basis.”*™ Itis
now in its 18th year. The consistent evidence from SPIVA® is that most active managers underperform their
index most of the time. This result is not dependent on the efficiency of a market or the size of the fees. Plain
and simple, index investing outperforms.

SPIVA® isbased on data that has eliminated data quality issues previously identified by experts (see below).

It addresses issues related to measurement techniques, universe composition, and fund survivorship. It
eliminates “survivorship bias,” by including the entire opportunity set and not just funds that have survived. It
draws comparisons to appropriate benchmarks, taking into account size or style classification. SPIVA® uses
asset-weighted averages to draw accurate results, because a $10 million fund should not count the same as

a $10 billion fund. In addition, it avoids double-counting by using only share classes with the greater assets.
SPIVA® also analyzes performance gross-of-fees and net-of-fees. The size, scope, and rigorous construction of
the SPIVA® study make it the gold standard in evaluating active and passive performance.

%) While SPIVA® is associated with S&P which is a provider of indices, all other research that was reviewed or presented either corroborated
the findings discussed herein or was subject to biases that are discussed herein and make the results suspect. 123
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Use of Active Management and Indexing in Public Markets Investments at
Pennsylvania’s State Pension Systems
The tables below show the assets managed by active investment managers versus those held in indices, for each

of the two funds, as well as the potential savings from moving to indexing. (This section only considers the
funds’ holdings in equities and fixed income; it does not review other areas, such as real estate or commodities,

which also have both active and index implementations.)

Figure 48: Public Equity Assets under active management v. invested in indices at SERS

ESTIMATED ESTIMATED
ALLOCATION ANNUAL FEES ANNUAL FEES IF ANNUAL
INDEXED SAVINGS
Active $3,418,000,000 22% $16,371,500 91% $4,211,650 $12,159,850
Indexed $12,086,000,000 78% $1,562,200 9%
Total $15,504,000,000 $17,933,700
Source: Analysis of SERS data.

Figure 49: Fixed Income Assets Under Active Management v. Invested in Indices at SERS

ESTIMATED ESTIMATED
ALLOCATION ANNUAL FEES ANNUAL FEES IF ANNUAL
INDEXED SAVINGS
Active $3,007,000,000 71% $7,071,400 96% $2,525,800 $4,545,600
Indexed $1,232,000,000 29% $308,000 4%
$4,239,000,000 $7,379,400
Source: Analysis of SERS data.

Figure 50: Public Equity Assets under active management v. invested in indices at PSERS**

ESTIMATED ANNUAL ESTIMATED ANNUAL

ALLOCATION ANNUAL FEES FEES IF INDEXED SAVINGS
Active $4,198,600,000 36% $19,723,599 91% 2,525,800 $17,197,799
Indexed
Passive
Plus $7,392,489,000 64% $2,045,
Total $11,591,089,000 $21,769
Source: Analysis of PSERS data.

@7 Estimated Fixed Income savings only includes public market manag
134 expenses, ratio of allocation, and a 50% discount.
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some active mandate prices to be high, and recommended that four of those contracts be renegotiated.?®
With regard to one actively managed fund at SERS, he stated, “Almost half of the gross alpha has been, you
know, paid through the manager. And we’ve had that discussion before, how much of the alpha could go to

a manager or partner, and how much of that would be justified. And there’s a general understanding that 20
percent is acceptable. However, in this case, it’s been almost 50 percent, so we think that should be definitely
renegotiated.”™i# Staub also recommended that PSERS renegotiate eight of its mandates, including one for
which SERS pays lower fees.

Recommendations

» The Commission recognizes that some level of investment in private markets, which are by definition
actively managed, is likely reasonable for the two funds, and therefore that there is an appropriate role
for active management in those allocations.

+ Based on the compelling and substantial evidence and information presented to the Commission, we
recommend that SERS and PSERS move to fully indexing all public market investments. Evidence
clearly indicates that active management underperforms in the long run, and that outperformers
cannot be reliably predicted in advance.

+ We commend SERS for its strong movement toward indexing public equities in recent years, and
recommend that it complete the move in that direction by indexing the remaining portions of its public
equity portfolio that are currently actively managed. If'this recommendation is adopted, SERS would
save roughly $12.2 million annually, for a savings of $1.2 billion over 30 years.

» Werecommend that SERS index its fixed income portfolio, for a savings of $4.5 million annually, and
$449 million over 30 years.

+ We commend PSERS for using an index approach for the passive portion of its “Passive Plus”
management of all U.S. Equities, and we recommend that PSERS fully index its public equity portfolio,
for an estimated savings of $17.2 million annually, and $1.7 billion over 30 years.

» Werecommend that PSERS index the public security portion ofits fixed income portfolio, for a
savings of $1.8 million annually, and $179 million over 30 years. Even more savings would be had if
they also convert all of their private market fixed income mandates (see Fee Analysis Chapter).

+ We recommend that for every non-public investment considered, there is a careful pre-investment
selection of a risk appropriate (levered if needed) investable market index or indices.
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Leverage. Leverage is another unique and important risk factor. Leverage is borrowing money, either directly
or indirectly,*® for the purpose of increasing the exposure to a security or strategy. Leverage magnifies returns,
making good performance even better and bad performance even worse. When markets rise, returns from
more leveraged exposures outperform. Without adjusting benchmarks for the use of leverage, riskier portfolios
may be mistaken for better performing ones.

While a levered position is always riskier than the unlevered position in the same security, alevered position
in one security may or may not be riskier than an unlevered position in a different security. For example, most
investment professionals and finance academics would agree that a 2-year Treasury note levered 2to 1 (or
100%) would be considered less risky than an unlevered position in a 30-year Treasury bond.

In addition to magnifying returns, leverage is its own risk factor because of the obligation to fund investments
orlosses and post additional collateral in order to maintain positions. While performance evaluation cannot
directly take that risk into account, it should inform risk constraints.

Leverage must be fully understood, disclosed, and analyzed. Comparing returns generated with leverage to
abenchmark without leverage is misleading. Performance should always be reported on a levered and an
unlevered basis and compared to an equally levered benchmark. As described below, private markets returns
should always be reported with and without the use of subscription lines of credit, and unlevered returns of the
underlying assets should be measured.

What Questions Should Performance
Evaluation Answer?

ANOTE ABOUT TIME PERIODS FOR
ANALYSIS:

The purpose of performance evaluation is to assess
investment decisions and assumptions driving those
decisions. When asked what the right response would
be if an investor shows persistent underperformance,
Aon Hewitt’s Kristen Doyle responded that an investor

While it is standard practice to report
1-, 3-, 5- and 10- year returns that
all end at the most recent observation
date, this is not the best practice.
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must “study it and learn about why it’s happening and
understand what might be different about the asset
allocation or the way the performance of the asset
classes is. And then determine if you think that there’s
something there that needs to be changed or tweaked or
enhanced or improved.”*===v

What follows is a list of best practice questions

that stakeholders should evaluate. This follows the
discussion of investment decisions in the chapter on
Portfolio Implementation.

For each decision point outlined below, stakeholders
should compare the pension fund’s returns to a carefully
chosen risk-appropriate henchmark(s), established at
the time the investment decision is made, including an
appropriate peer performance measure.

Statistically, those return periods are
autocorrelated, meaning that they
each contain overlapping periods

- they all contain the most recent
1-year return, the 5-year return

only has two years of returns that
are different than the 3-year return,
and so forth. As such, they can all
be significantly influenced by any
unusual experience of the overlapping
time periods. It is much more
rigorous to look at the consistency
of performance comparisons as
shown by rolling returns of different
lengths. This involves displaying
much more data, but if reports focus
on the question the data is meant to
address, simple graphics are quite
useful.

@4 Direct leverage occurs when the pension fund borrows money directly to fund an investment. For example, using a line of credit or issuing
bonds. Indirect leverage occurs when the pension fund buys securities with embedded leverage. For example, an investment in a share of

a company’s equity has indirect leverage if the company has issued debt. There are sources of leverage that are more of a hybrid, where the
pension fund is obligated to cash outlays dependent on market or other events out of their control. Unfunded capital commitments, swaps
and futures are examples. The amount of cash collateral needed to buy a future contract is much smaller than the economic exposure of the
futures contract. However, the pension fund is obliged to fund losses and post additional collateral if the value of the contract moves against
their position. Anunfunded capital commitment can be called at any time by the general partner.
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¢ Internal asset management: A pension fund board has
additional responsibility relative to internal asset management
as discussed elsewhere in this report. The board provides the
only level of risk oversight for internal assets. The aggregate
performance of investments managed directly by internal staff,
aswell as subsectors of them, must be reviewed independently.
Returns relative to benchmarks - either positive or negative -
must be consistent with the risk exposures and risk limits granted.
Tactical asset allocation positions should be measured and
reported on as their own category as well.

* Co-Investing: Co-investments are a unique vehicle where a
pension fund may invest in a particular security alongside a
manager, often at reduced fees. There is significant debate about
whether or not co-investing is subject to negative selection bias
where co-investments underperform alternatives, even after fees.
Co-investments therefore need to be evaluated very carefully and
consistently, again adjusting for leverage and liquidity. In addition
to being compared to a similar risk public market portfolio, there
needs to be a comparison to other investments of the sponsor.®®

Private Investment Performance — Unique Issues with
Measurement and Evaluation:

Private markets investing is described in detail in other chapters of this
report. This section highlights some unique challenges that exist when
evaluating performance of private markets investments.

Valuations and Illiquidity. Private markets investments are often largely
illiquid for 10-15 years. In the interim, the general partner supplies
valuations of their investments based on their models of future cash
flows and multiples, amongst other assumptions. While general partners
give their best estimate of market value, these valuations may have little
to do with a currently available sales price.® Ifthese reported values

are smoothed - valuations increase/decrease more slowly in a market
where public equity values are increasing/decreasing - then measures
of performance based on these valuations will under-report risk relative
to public markets. It is estimated that 21% of the SERS portfolio and
31% at PSERS are reported at Net Asset Value (see sidebar on “Net Asset
Valuations” for additional information).

Timing of cash flows. Private markets investments have inflows and
outflows that are driven by capital calls and distributions made by the
general partner. As will be discussed below, the meaning of commonly
used performance measures such as IRR or multiples is greatly affected by
the timing of cash flows. By using subscription lines of credit to time these
cash flows, a general partner can attempt to increase reported IRRs. While
not perfect, PME is a measure that accounts for timing of cash flows in the
comparison metric.

59 ' other words, compare the performance of co-investments offered by the manager to how the manager’s overall portfolio performs as well

as how well the pension staff selects amongst co-investment opportunities.

these valuanons and the dwnncnon betweeﬂ Level 1 2, cmd 3 assets m_ﬁnancsal statements.

“PASSIVE PLUS”

“Passive plus” — also
known as “alpha transfer”

- is an active management

style used by PSERS
where derivatives are used
to generate the return of
a given index (less the
financing rate implied by
the derivative), and then
the cash that would have
otherwise purchased that
index exposure is invested
in other securities with
the aim of outperforming
the implied financing

rate. A common example
is investing in a swap
contract to earn the total
return of an index less a
financing rate, and then
using the cash in excess
of the collateral needed
for that swap to invest

in 1-3 year duration debt
securities with credit risk
exposures. Whenever
the debt securities earn
areturn in excess of the
financing rate inherent in
the swap contract, this
strategy will “outperform”
the index. This is a riskier
and different strategy
than simply investing

in an index portfolio. It
employs leverage and

all of the complexity
associated with leverage
discussed in the Portfolio
Implementation chapter. If
the index has a significant
drawdown and additional
collateral has to be posted
and/or returns need to be
paid, it may be that the
debt securities have to be
liquidated at distressed
levels. Understanding
these risks and evaluating
the performance of these
strategies with the correct
risk context is critical.

e/ provides a very good write up of the techniques used for
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41.2% 40.0% 47.3%

2.9% 0.8% 0.2%
3.2% 2.4% 4.4%
3.0% 1.5% 1.5%
2.2% 1.9% 1.2%
100% 100% 100%

111 62 26






Y17 Discount Rate

Funded Ratio ‘ Fiscal Year End Date

7.50% 74% June 30™
7.00% 77% June 30"
7.20% 75% June 30*"
7.25% 56% June 30"
7.38% 80% June 30*
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Figure 2.8 PSERS and SERS Liquid vs. llliquid Asset Allocation (2017)
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