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The convention of weighting bond indexes by debt outstanding is borrowed from equity indices.

In the bond markets, this approach has the unintended consequence of overweighting the most indebted
borrowers.

Fundamental-weighted indices could provide a clearer picture of credit quality; in the meantime, there are
compelling reasons for active managers to deviate from “market weights” while constructing portfolios.

One of the unexpected challenges of managing fixed income portfolios is how much of the capital markets have an equity bias. From
regulatory guidance to risk measurement conventions, much of the framework of the markets we trade in appears to have been written
primarily with equities in mind. For the most part this rarely rises past the level of mild annoyance, but on occasion the application of an
equity framework to another asset class has clear negative consequences for investors. Index construction is a prime example of this, and
construction methodologies borrowed from equity indices may be causing bond investors to carry more risk than they realize.

A Brief Overview of Index Construction

Equity indexing is a fairly mature science. The first US equity index dates back to 1884 when Charles Dow began publishing a simple price
average of railroad stocks, in what would eventually become the Dow Jones Industrial Average. In 1923 the Standard Statistics Company
expanded on this idea by introducing a weekly index that we now know as the S&P 500. This index, rather than simply averaging prices,
gave each stock a weight equal to the percentage of the market it represents, measured by shares outstanding times market price, a
measure known as market capitalization. Whereas the Dow Jones’ price-weighted average is a sensible way to measure how the average
company in the market did, a capitalization weighted average instead measures how the market as a whole did. This is an under-
appreciated lesson; how you calculate an average has very important implications for what that average can best measure.

Today, market capitalization weighting is the most commonly used approach for index construction. In addition to measuring the return
of the market as if it were a single portfolio (which makes it ideal for portfolio benchmarking), it offers several advantages for equity
investors, including the lack of need for ongoing rebalancing. However, among the most compelling is that while stock valuation is a
massive subject well beyond the scope of this paper, it would be an extreme but not unfair simplification to say that a company’s market
capitalization is reflective of the market’s belief in the future value of that company. By holding companies at market capitalization
weight, an index implicitly assumes the markets are efficient and companies expected to be worth the most will outperform those
expected to be worth the least. The market may be wrong, but as a neutral starting point this is a sensible way to invest. This made it an
ideal approach for passive investment, and the exponential growth in passive index replication strategies since Vanguard’s first index fund
was launched in 1975 speaks to the broad acceptance of capitalization-weighting portfolios.

Total return fixed income investment isn’t much older than passive equity index replication. Bonds were historically bought for their
income rather than as a source of capital appreciation, and concepts as fundamental to active fixed income investment as the yield curve
only date back to the early 1970s. The first total return bond indices were published around the same time. With the widespread
acceptance of capitalization weighting for stocks, an analogous approach was applied to bond market indexing, where bonds were
weighted as a percent of total debt outstanding. But just because this approach makes sense for equities, doesn’t mean it can be applied
to bonds without issue. If the index construction approach has important ramifications for the intended use of an index, then
understanding the ways a debt-weighted index can introduce systemic biases are critically important for fixed income investors.

Differences in Valuation Challenges Require Different Weighting Approaches

The biggest practical difference between stock and bond valuation is that a bond’s cashflows are known at the time of purchase, while a
stock’s future cashflows are unknown. Bond valuation is primarily about determining an appropriate discount rate to calculate the present
value of these known future cashflows. Stock valuation, however, first entails estimating what those cashflows are, before turning to
discount rates. This makes stock valuation more volatile and far more sensitive to changes in a company’s business condition than bond
valuation. Meanwhile, publicly traded companies rarely issue new stock, while most companies with debt issue or redeem debt routinely.
Accordingly, a company’s total market capitalization and total market value of debt outstanding behave very differently; capitalization
fluctuates widely as the market’s assessment of earning potential changes, while the total market value of debt outstanding changes
primarily based on how much debt a company chooses to carry.
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This has far reaching implications for index construction. By overweighting and underweighting companies with high and low earnings
potential, respectively, capitalization weighing is in many ways a crowdsourced risk mitigation strategy. Weighting by debt outstanding
does the exact opposite; it overweights the most indebted companies and underweights companies with the least debt. This increases,
rather than reduces, risk. No one would suggest intentionally overweighting the most leveraged firms over the least leveraged, yet that’s
exactly how a debt-weighted index is built.

The Impact of a Debt-Weighted Aggregation on Fixed Income Indices  s&p 500 Companies - Debt vs Market Cap Weight*
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AA increases from 5.4% to 21.9%. There are still greater exposures to A and BBB rated debt than AAA and AA, but by a much smaller
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Source: Appleton Partners, Bloomberg, S&P, and Moody’s
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Scatter-plotting the entire constituency of the index by market cap and by debt provides a good visual depiction of this bias; there is a
strong upwards rating bias to the largest companies in the index by market capitalization, whereas ranked by debt outstanding there is
significantly more diffusion and no discernable trend between rating and position size.

Ratings Distribution by Market Cap Weight* Ratings Distribution by Debt Weight
T 00 T e e
s ® ©
2 > < g0 @
LY GEBeS @ ° 2 [ J ® 00 o0 & [ _J
2 CBEDe @0 { ] o 00 o o0 O ¢ 2 OO 00 b O ® O o o o0
T OCEIEED O @ ®e 00 ©° o0 O T o oo anooen®d G0 GIOO O G800 © 0 o
O CERO GNNIEDEID 00 GINNIN0 0000 C0000 0000 { 3 ] (X X N S JIJIZX | N NN X ]
OO0 OGBNDeID GOGRED DO EED® Gre ol X . . X [ X/ ']
c x =X l I .l I ] (. 2 x X .~ 2, 1 I [ | J
° [ J o0 6000 0 & oD GO oEnENe - @ CoSoOeEd oo o [ X X [ BN X J
;f_.; ( J o 00 © 00 O 0 0 00000 ° % { J o080 @ o 00 WO 06
o o 000 © o [ J [ N J [ J [ ]
9] { J o @Oe { ] 9] { J o {_J { J { ]
g o G g [ X X J [ ] [ ]
— { J -~ { J
GG 080 © 08N 0 00N OGN &b Do o 0o @ 00 @ GEolEED
0 100 200 300 400 500 0 100 200 300 400 500
Largest Smallest Largest Smallest
Source: Appleton Partners, Bloomberg, S&P, and Moody’s. *See disclosures at end for further information.
Biases Introduced by Debt Weighting Extend Beyond Credit Issuer Incentives Can Impact Duration In Ways That
Credit exposure is by far the most obvious issue introduced by Negatively Impact Investors

debt-weighting an index, but it is by no means the only one. We o

would note two additional considerations. First, company actions

can change the composition of a debt-weighted index not just at 8.5
the issuer level, but also at the aggregate one. As companies have

a stronger incentive to issue longer debt during periods where 3
rates are low and shorter debt when rates are high, overall index
duration has tended to move inversely to rates. This was
especially pronounced during and after the Covid-19 pandemic.
The Bloomberg US Corporate index had a duration of around 7
years at the end of 2018 when the 10Yr Treasury reached its
near-term peak of around 3.25%, but as rates plummeted
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duration at all-time lows in interest rates, but a debt-weighted P F T F T F K

index construction methodology gives issuer preferences priority

. . ) Source: Bloomberg, Federal Reserve, Appleton Partners
over investor ones. The index lengthened in response.

Second, we have focused on corporate issuance, but it’s worth considering that the single largest issuer in the domestic bond market is the
US Treasury. Most government/credit indices have between 50-70% exposure to Treasury debt depending on exact construction rules,
which creates an oddly bar-belled credit profile; overweighting lower-weighted corporate debt while simultaneously carrying extremely
high exposure to debt that trades as a pure interest rate risk, without credit spread. Treasury exposure can make sense for investors in
many markets, but not all, and we would argue certainly not at the weights that it’s often represented in government/credit indices.
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Implications for Investors

The purpose of this paper isn’t to argue that investors should buy bonds in proportion to their equity market weight. Rather, it’s to
suggest that creating a passive “market weight” portfolio is not a passive approach at all, as the weighting approach itself will impact
portfolio characteristics in ways investors do not realize. Simply applying equity investment conventions to the bond markets rather than
considering the unique properties of bonds creates a distorted view of the bond market landscape, and being aware of these distortions
may offer opportunities for active bond investors. Alternate fundamental-weighting indices — price to book, dividend yield, revenue — exist
in the equity world, though are less commonly used as market capitalization weighting is self-rebalancing while alternate measures are
not. This isn’t a concern in the fixed income space as ongoing rebalancing is required as bonds approach maturity no matter how an index
is constructed. Bond indices weighted by revenue, operating cashflow, or free cashflow instead of debt may provide a clearer picture of
the credit markets by tilting index composition back towards the strongest firms and away from the most indebted, creating an index
more aligned with overall market activity. Fundamental-weighted fixed income benchmarks are not widely available but could be an
elegant solution to the low-quality bias imparted by debt weighting.

In the meantime, Appleton’s investment process has always been index-agnostic, focused on identifying large, high-quality issuers with
strong credit fundamentals that we think offer value, and making no attempt to replicate index credit or sector exposures. This approach
has led us to construct portfolios that align with overall economic activity rather than debt outstanding. This has invariably led to
mismatches between our strategy and our index, but these mismatches have also generally outperformed across business cycles. We
believe this validates the approach of deviating from debt-weighted index replication and is a compelling argument for active fixed income
management over passive bond index replication.

*Charts shown above containing ratings distribution data use the SSGA SPDR S&P 500 ETF Trust as a proxy for the S&P 500. Positions and ratings are as of
11/28/2023. Ratings are the highest of Moody’s or S&P’s senior unsecured debt rating for each issuer, and are presented on a S&P scale.
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This commentary reflects the opinions of Appleton Partners based on information that we believe to be reliable. It is intended for informational purposes only,
and not to suggest any specific performance or results, nor should it be considered investment, financial, tax or other professional advice. It is not an offer or
solicitation. Views regarding the economy, securities markets or other specialized areas, like all predictors of future events, cannot be guaranteed to be
accurate and may result in economic loss to the investor. While the Adviser believes the outside data sources cited to be credible, it has not independently
verified the correctness of any of their inputs or calculations and, therefore, does not warranty the accuracy of any third-party sources or information. Specific
securities identified and described may or may not be held in portfolios managed by the Adviser and do not represent all of the securities purchased, sold, or
recommended for advisory clients. The reader should not assume that investments in the securities identified and discussed are, were or will be
profitable. Any securities identified were selected for illustrative purposes only, as a vehicle for demonstrating investment analysis and decision making.
Investment process, strategies, philosophies, allocations, performance composition, target characteristics and other parameters are current as of the date
indicated and are subject to change without prior notice. Registration with the SEC should not be construed as an endorsement or an indicator of investment
skill acumen or experience.
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