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Executive Summary

Convertible securities have been used to finance innovation since the early 1600s, when they were first used by the East
India Company to expand global trade. They became a common form of financing in the mid-1800s to fund the rise of the
railroad industry, and they have been used to fund growth ever since — as of April 2023, 20 of the 25 largest companies in

the U.S. have all had convertibles in their capital structure.
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e Strong Risk-Adjusted Performance vs. S&P 500 Index. Over the last 25 years, U.S. convertibles generated 278
basis points of Jensen’s Alpha per year with a Sharpe ratio 36% higher than the S&P 500 Index?.

e Structural Alpha vs. Underlying Equities. Convertibles consistently outperform their own underlying equities
due to multiple factors: yield advantage (+1.28%), and positive asymmetry (+2.04%) combine to drive 3.32% of

structural alpha per annum. Additionally, participating in only 35% of the underlying convertible equity downside
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and 75% of the underlying convertible equity upside, on average, also drives alpha3.

e Convertibles Add Value to Blended Portfolios. Including convertibles in optimized asset allocation models leads
to returns up to 45% higher than when they are excluded®. Relative to a 60/40 portfolio of the S&P 500 and the
Bloomberg U.S. Aggregate indices, U.S. convertibles generated 33% better performance over the last 25 years
(See Figure 1)°.

e Global Convertibles. Over 25 . . . .
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consider convertibles, and this
lack of attention helps to create the compelling risk-adjusted return profile that convertibles provide. Of 12
recent long-term capital market forecasts published by leading investment consultants and advisors, only two
contained forecasts for U.S. Convertibles, and only one for global convertibles. Those that do forecast convertible

returns project strong expected returns and Sharpe ratios for convertibles relative to other asset classes’.

1. Convertibles Generate Strong Risk-Adjusted Returns

While past performance is no guarantee of future success, convertibles have historically generated long-term alpha. As
shown in Figure 3, the beta of convertibles to the S&P 500 Index has been 0.67, and Jensen’s alpha is 2.78% per year.
Global convertibles have a lower beta, 0.58, to the MSCI ACWI with an alpha of 2.08% per year. In section 2 of this paper,
we demonstrate that the alpha is persistent and a result of the structure of convertibles, not the variable or temporary

outperformance of their underlying equities.
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Equity-Like Upside, Bond-Like Protection on the Downside

Convertible beta to equities is higher in up years and lower in down years. This positive asymmetry means that in all up
years since 1972, U.S. convertibles participated in 86% of the upside of the S&P 500 Index. Yet, in all but one down year
(2008), convertible “bond floors” held up well and the asset class demonstrated low downside participation. Including
2008, U.S. convertibles participated in 60% of the downside of the S&P 500 Index, while excluding that year, the downside
participation was only 45%. By excluding both 2008, and the ensuing credit rally of 2009, and the outlier COVID and
post-COVID years of 2020-2022, we
get a better feel for the “normal” Figure 3. Both U.S. & Global Convertibles Deliver Strong Alpha and a
relationship between convertibles and Modest Equity Beta
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not appreciate beyond the conversion
price by maturity, it is more advantageous not to convert, and instead receive the par value of the bond. This means that

convertible valuations provide a “bond floor” that significantly limits the downside when stock prices are falling.

Idiosyncratic Convertible Return Drives Portfolio Value When Most Needed

The idiosyncratic return of convertibles (not beta to equity or credit) on both the upside and downside is the result of

positive asymmetry and the interaction of that asymmetry with underlying convertible equity dispersion. Sensitivity to

equity volatility also cushions the downside by increasing the value of the option when volatility increases in down markets.
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in down markets makes convertibles a good fit in blended portfolios.

2. Convertibles Generate Structural Alpha

When calculating the beta of convertibles to their underlying equities (0.71 from August 2000 through March 2023),
convertibles are influenced by equity prices and credit spreads. Those underlying convertible equities in turn have multi-
factor betas to more commonly followed equity indices such as Growth Equity and Small-Cap Equity, of 0.72 and 0.58,
respectively®. In addition to these betas and the risk-free rate of 1.45% per year during our period of study, convertibles
generate significant structural alpha resulting in convertibles commonly outperforming their own underlying equities.
Figure 5 illustrates that convertible bonds have an Asymmetry-Dispersion yield of 2.04% per year and a Yield Advantage

over their underlying equities of 1.28% per year, thus resulting in total structural alpha of 3.32% per year.

While convertible dispersion is not regularly tracked, studies indicate it is correlated to S&P 500 Index dispersion. When

backing out the beta of convertibles to their underlying equity and change in High Yield Yield-to-Maturity, the idiosyncratic
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return of convertibles has a high  Figure 5. Convertible Components of Return: Structural Alpha and

correlation to S&P 500 Index dispersion Beta to Growth and Small-Cap Indices (August 2000-March 2023)
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(please see Appendix A: Structural Alpha

Example for a simple numerical example).

3. Convertibles Fit Well in Blended Portfolios

Convertibles Outperform the 60/40 Blend of Stocks and “Straight” Bonds

One common misperception about convertibles frequently heard is “Why do | need to allocate to convertibles if | can just
own a blend of stocks and bonds?” The short answer is that a blend of stocks and bonds lacks the long-term optionality,
positive asymmetry, long dispersion, and long volatility properties of convertibles, and therefore will likely underperform
convertibles over time. Including listed equity options would not alter this outcome, since they are generally shorter-
term and are more expensive than convertibles in terms of the implied volatility. As seen in Figure 6, adding convertibles
enhances U.S. and Global optimal portfolio risk-adjusted returns in an ex-ante Monte Carlo analysis (please see Appendix

B: Optimal Portfolio Modeling for descriptions of the models and our implementations).

Additionally, U.S. convertibles have historically outperformed the 60/40 blend® by 10% (110% participation) in periods
when the S&P 500 Index return is positive, and by 9% in periods when the S&P 500 Index is down (91% participation).
This “winning by not losing” profile leads to convertible outperformance by 33% across all periods. Global convertibles
have had slightly less equity sensitivity than U.S. convertibles, and, as a result, they underperform the global 60/40 blend?*®
by 22% on the upside (78% participation) but outperform by 41% on the downside (59% participation). This translates
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into global convertibles outperforming the global 60/40 by 10% across all periods (see Figure 1). As shown in Figure 6,

convertible outperformance relative to the 60/40 is also expected in ex-ante Monte-Carlo modeling.

Figure 6. Convertibles Improve Optimal Portfolio Performance in Ex-Ante
Monte-Carlo Analysis
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Significant Convertible Presence in Optimal Portfolios

Convertibles have historically generated strong long-term returns with moderate volatility and, as a result, convertibles
receive a significant weighting in “optimal” portfolios. There are three general approaches to modeling optimal portfolio
weightings: Mean-Variance, Black-Litterman, and Monte-Carlo methods (please see Appendix B: Optimal Portfolio Modeling
for descriptions of the models and our implementations). The common thread is that all models, across all time frames,
both domestic and global, include a significant weighting to convertibles. The weights across all the domestic portfolio
models that were analyzed were 19% (median) and 12% (minimum), and 30% (median) and 20% (minimum) in global

portfolios. The inclusion of convertibles boosted Sharpe ratios significantly.
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Table 1. All Optimal Asset Allocation Models Produce Significant Convertible

Allocation and Higher Sharpe Ratios than 60/40 Blends

. Convertible Weight JiefEs RS _ 3SR
Significant B st S | R—— ‘ — - Optimal | Improvement

Weighting to ——— - Partfolio | from 60/40
Domestic Historic Mean-Variance Model

Convertibles 10 Year 2012-2022 M.V. »30% 0.28 0.29 0.27 0.34 26%
25 Year 1998-2022 M.V. 15% 0.51 0.38 0.50 0.83 66%
50 Year 1972-2022 M.V. 17% 0.34 0.31 0.36 045 25%
Sub-Asset Class 24 Year 1993-2022 M.V, 20% 0.80 0.33 045 1.04 131%
Global Historic Mean-Variance Model
10 Year 2012-2022 M.V. =308 0.68 [ 05 | o046 | o070 52%
25 Year 1998-2022 M.V. =308 0.46 [ 02 [ 03 | om 26%
Domestic Ex-Ante Models
Median Cap. Mkt. Fest. N/A 0.28 0.19 N/A N/A N/A
Monte-Carlo Structural =30% 0.40 0.33 0.35 0.40 14%
Monte-Carlo Greek =30% 0.44 0.33 0.36 0.44 22%
Black-Litterman (Median C.M.F.} 17% N/A N/A N/A 0.36 N/A
Black-Litterman [ACM S.A. Forecast) 12% N/A N/A N/A 0.34 N/A
Global Ex.Ante Models
Median Cap. MKt. Fest. N/A 044 0.20 N/A N/A N/A
Monte-Carlo Structural 20% 0.43 0.31 0.30 0.43 43%
Monte-Carlo Greek 26% 0.39 0.30 0.30 0.39 30%
Black-Litterman (Median C.M.F.) >30% N/A N/A N/A 0.29 N/A

Source: Advent Capital, Bloomberg, and ICE Data Services.

Sub-Asset Class Categories

Optimal Portfolios
with Convertibles
Have Higher
Sharpe Ratios than
60/40 Blend

Due to their hybrid nature, some convertibles behave more like stocks, and some behave more like a “straight” bond.

Convertibles can also be either investment grade or speculative grade. Large-, mid-, and small-cap companies all issue

convertibles, and though there is a pronounced growth bias in most convertible issuers, there are value issuers as

well. This means that convertibles can serve as a substitute or diversifier for nearly any asset class or strategy. Many

convertible sub-indices were created
in 1999, and we can therefore perform
mean-variance optimization at a more
granular level since then (please see
Appendix B: Optimal Portfolio Modeling
for descriptions of the models and
our implementations). Because of
the strong performance of growth
convertibles, the optimizer allocates
a weight of 20.4% to convertibles —
specifically growth convertibles. In fact,
the only other equity exposure in the
optimal portfolio is a 4.6% allocation to

Low Volatility Large Cap equity with the

Figure 7. Including Convertibles in an Efficient Portfolio Increases
Risk-Adjusted Returns (1999-2022)

14%

12%

10%

8%

Annualized Return

6%

4%

2%
0%

Optimal Portfolio ~
\,

2%

Capital Market Line
(Optimal Portfolio =\

Levered at Risk Free Rate)

Efficient Frontier

With Convertibles

4%

a
/

Efficient Frontier

Including Convertibles
Increased Returns by 45% in
an Efficient Portfolio with
10% Standard Deviation

[
~— 60/40 Portfolio

Without Convertibles

10%

Source: Advent Capital, Bloomberg, and ICE Data Services.

12% 14%



rest allocated to ABS, MBS, and Treasuries'’. The efficient frontier built with convertible sub-indices as well as other asset
classes is substantially higher than an efficient frontier built without convertibles (see Figure 7). With a target volatility of

10%, including convertibles adds 321 basis points to the efficient frontier, or a 45% increase.
4. Convertibles Are an Overlooked Asset Class
Incorporating Convertibles into Long-Term Capital Market Assumptions

Investment consultants and advisors typically publish long-term capital market assumptions that include ten-year return
and volatility forecasts that drive their strategic asset allocation recommendations. Not all publish every asset class category,
and relatively few publish expectations for either U.S. or global convertibles. As of March 2023, we have seen 12 sets of
recent capital market assumptions. Only two provide a forecast for U.S. convertibles, and only one provides a forecast
for global convertibles. Both expect high return participation relative to stocks, and the median expected volatility for
U.S. convertibles is 26% less than broad U.S. equity, and for global convertibles it is 32% less than global equity. These
estimates would lead to high relative Sharpe ratios for both U.S. and global convertibles, and hence would suggest

substantial weighting in optimal portfolios.

To incorporate convertibles into long-term capital market assumptions, we recommend a “CAPM” framework that uses
the convertible beta to broad equity markets, the risk-free rate, and an adjustment for convertible structural alpha. The

relevant metrics would be the 0.67 beta of U.S. convertibles to the S&P 500 Index, and long-term structural alpha of 3.3%.

Table 2. Few Investment Consultants and Advisors Include Convertibles In Capital Market Forecasts

2023 Investment Consultant and Advisor 10 Year Capital Market Return Forecasts Median | Median
Asset Class #1 #2 #3 #4 #5 #E #7 #B #2 #10 #11 #12 Return |[Veolati “t‘!

Broad US Equity T4% 7.8% 6.5% 7.9% 6.5% 459% 7.3% 7.3% 17.7%
Large Cap US Equity 7.3% T.4% T.7% 6.1% 4.8% 79% 5.4% 6.5% 6.9% 16.1%
Small Cap US Equity 7.5% BT% B7% 10.0% 6.5% 4.2% B.1% 6.5% 5.4% 7.5% 21.5%
Global (All Country) B.B% 4.8% B.5% 6.3% T4% T4% 17.3%
Global ex-US Equity 7.5% 7.1% B7% 8.2% 7.5% 9.0% 759% 19.9%
Core US Fixed Income 4.3% 48% 459% 3.6% 4.4% 4.1% 48% 4.0% 4.6% 4.8% 4.3% 44% 4.6%
US IG Corporate 5.6% 5.5% 54% 5.9% 5.6% 7.0%
Us High Yield Corporate 6.3% B0% 6.6% 6.6% 7.8% 6.2% 6.9% 6.8% 6.6% 7.1% 6.4% 6.6% 10.5%
Global ex-US Fixed Income 2.3% 3.8% 3.1% 3.4% 4.2% 3.0% 2.7% 3.6% 2.6% 2.2% 3.0% 7.9%
US Convertibles 6.1% 9.0% 7.6% 13.1%
Global Convertibles 9.1% 9.1% 11.8%
Source: Consultant data received by Advent Capital.

An Overlooked Asset Class, Adds Value

Forecasted Only by 2 out of 12
Consultants and Advisors




Conclusion
Asset Allocators and Investment Consultants should consider a strategic investment in convertibles.

e For the last 25 years, convertibles have generated strong risk-adjusted performance by generating Jensen’s Alpha

of 278 basis points per year and a Sharpe ratio 36% higher than the S&P 500 Index.

e Convertibles provide structural alpha vs. their underlying equities that comes primarily from two factors: yield

advantage and positive asymmetry. These two factors combined generate 3.32% of structural alpha per annum.

e Convertibles fit well into blended, diversified portfolios. Whether looking at past performance over the last 10,
25, or 50 years, or considering the next 10 years, convertibles perform well in both ex-post and ex-ante portfolio

optimization models.

e Global convertibles have outperformed the MSCI ACWI Global Equity Index with 35% less volatility over the last
25 years. This combination helped global convertibles generate 2.08% of alpha per year, and a 60% higher Sharpe

ratio than global equities.

e Convertibles represent an overlooked and underappreciated asset class for most institutional investors. Many
asset allocators and investment consultants do not even consider convertibles, and this lack of attention helps to

create the compelling risk-adjusted return profile that convertibles provide.



A ADVENT

Appendix A: Structural Alpha Example

For a simple numeric demonstration of structural alpha, consider a portfolio of 2 convertibles. Both have deltas of 0.50,
which means that they participate in 50% of the movement of their respective underlying equities. Both also have gammas
of 0.5, which means that for every 1% increase in the stock price, equity participation, or delta, increases 0.5%, and for
every 1% decline in the stock price, equity participation, or delta, declines 0.5%. If the average underlying convertible
equity return in a month is 0% and dispersion is 20%, this means one stock appreciates 20% and the other declines by
20%. The delta of the appreciating convertible increases from 0.50 to 0.60, while the delta of the declining convertible
decreases from 0.50 to 0.40. This means that the appreciating convertible will participate in 55% of the increase of the
appreciating stock, which is 11% (0.55 x 20%). Similarly, the depreciating convertible will participate in 45% of the decline
of the declining stock, which is -9%. Given an equal portfolio weighting at the beginning of the month, the portfolio will
increase in value by 1% (0.5 x 11% + 0.5 x -9% = +1%). The more positive asymmetry in the portfolio (called gamma) and
the more dispersion of underlying convertible equity, the higher the return of the portfolio, all things equal. Therefore, we

can say that convertibles are “long dispersion” because of the positive asymmetry of individual bonds.

Appendix B: Optimal Portfolio Modeling

Monte-Carlo processes are used to generate a large number of hypothetical economic and financial market outcomes 10
years forward. They incorporate stochastic modeling of economic factors including inflation and GDP, as well as short- and
long-term interest rates, Investment Grade and High Yield yields, and equity prices, as well as the standard deviation of the
idiosyncratic return of each asset class. The analysis in this paper resulted in hypothetical 10-year forward annual return
“track records” for each asset class. The results are based on one thousand scenario sets, which do not result in complete
convergence (due to the use of random variables), but subsequent result generation shows very little change in relative
performance between asset classes. Convertible returns in the “Structural Alpha” Model are modeled as a function of the
historical beta to their underlying equity return, historical beta to change in high yield yield-to-maturity, historical beta
to S&P 500 Index average dispersion, and historical beta to change in the S&P 500 Index implied volatility VIX Index plus
the historical intercept. Convertible returns in the “Greek” Model are modeled as a function of the long-term average
delta, gamma, rho, and vega sensitivities of the convertible asset class to the return of their underlying equity, average
dispersion, along with changes in yield to maturity and implied equity volatility. After generating the 10-year hypothetical
track records for each asset class, the Excel Solver function is used to obtain optimal portfolio weights that lead to the

highest average Sharpe ratio across all iterations.

10



A ADVENT

'Source: ICE Data Services and, prior to 12/31/1987, Ibbotson Associates. Date range is 12/31/1972-12/31/2022. Throughout this paper, unless otherwise indicated, U.S.

END NOTES

convertibles are represented by the ICE BofA US Convertible Excluding Mandatory & Preferred Index (V0S0). The VOSO Index is used as it is representative of convertible
bonds excluding mandatories and preferreds. Convertible preferred are a much smaller portion of the market than they have been historically, making the VOSO Index a
more accurate representation of today’s opportunity set. From 1973 to 1981, the convertible proxy for these years, referenced in an Ibbotson Associates study, is based
on returns of convertible bond mutual funds. From 1982 to 1987, the Ibbotson proxy for convertible performance is the First Boston Convertible Bond Index. From 1988
to present, we reference returns from the VOSO Index, as that benchmark’s inception date was 12/31/1987. Return figures with start dates prior to 12/31/1987 are

calculated using annual data for consistency with the available proxy data.

2Source: Bloomberg, ICE Data Services, Bloomberg, Advent Capital Management. Throughout the paper, unless otherwise indicated, “alpha” is defined as Jensen’s
Alpha. Data is monthly. Throughout the paper, a “25 year” date range is from 12/31/1997-12/31/2022. Throughout the paper, the Risk-Free Rate used is the average of
the return of the ICE US 1-Month Treasury Bill Index (GBOM) from 12/31/1996 — 12/31/2022, the ICE BofA 0-3 Month US Treasury Bill Index (GOB1) from 6/30/1992-
12/31/1996, and the US Generic Govt 3 Mth Index (USGG3M) from 12/31/1972-6/30/1992.

3Source: Bloomberg, ICE Data Services, Bloomberg, Advent Capital Management. Date range is 9/31/2000-12/31/2022, based on the availability of Yield Advantage data.

Asymmetry Returns are defined as Total Return less Risk-Free Rate, less Beta to Underlying Convertible Equity Returns less Yield Advantage Return.

“Source: Bloomberg, ICE Data Services, Bloomberg, Advent Capital Management. The maximum improvement in returns from an allocation to convertibles in our analysis
of asset allocation models was generated using a Mean-Variance approach, where the Excel Solver function was used to obtain optimal portfolio weights that led to the
highest Sharpe ratio across all iterations based on historical returns of various sub-indices. In this exercise, the return of an efficient portfolio with convertibles was 45%

higher than the optimal portfolio without convertibles at a volatility level of 10%.

5“60/40 portfolio” is comprised of 60% S&P 500 Index (SPXT) and 40% Bloomberg U.S. Aggregate Index (LBUSTRUU).

fSource: Bloomberg, ICE Data Services, Bloomberg, Advent Capital Management. Throughout this paper, unless otherwise indicated, global convertibles are represented

by the ICE BofA Global 300 Convertible Index (VG00).

’Source: Consultant data received by Advent Capital.

8Growth Equity is represented by the Russell 3000 Total Return Index (RU30INTR Index) and Small-Cap Equity is represented by the Russell 2000 Total Return Index
(RU20INTR Index).

2“60/40 blend” is comprised of 60% S&P 500 Index (SPXT) and 40% Bloomberg U.S. Aggregate Index (LBUSTRUU).

1“Global 60/40 blend” is comprised of 60% MSCI ACWI Index (M2WD) and 40% ICE BofA Global Broad Market Index (GBMI).

"Growth convertibles are represented by the ICE BofA US Growth Convertible Index (VGRO). Low Volatility Large Cap equity is represented by the S&P 500 Low Volatility
Index (SP5LVI). ABS is represented by the ICE BofA US Fixed Rate Asset Backed Securities Index (ROAO). MBS is represented by the ICE BofA US Mortgage Backed Securities
Index (MOAO). Treasuries are represented by the ICE BofA US Treasury & Agency Index (GOAO).
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This document and the information contained herein are for educational and informational purposes only and do not constitute, and should not be construed as, an

NOTES AND DISCLAIMERS

offer to sell, or a solicitation of an offer to buy, any securities or related financial instruments or an offer invitation or solicitation of any specific funds or the investment
management services of Advent Capital Management, LLC (together with its affiliates, “Advent”) in any jurisdiction. Advent Capital Management UK Limited is a wholly
owned subsidiary of Advent and is authorised and regulated by the UK Financial Conduct Authority. Within the UK this marketing communication is only directed
and may only be distributed to persons who are Professional Clients or Eligible Counterparties and is not, under any circumstances, intended for distribution to the
general public. Any offer of securities, other financial instruments or funds may only be made pursuant to a confidential private placement memorandum, subscription
documents and constituent documents in their final form. No investment advice, financial advice, tax advice, or legal advice is provided through this document, and
no person is authorized to use this document for those purposes. Opinions and any forecasts of future events, returns or results that are expressed in this document
reflect the opinion of the author, are subject to change without notice, do not reflect actual investment results of any investment strategy, fund or account, and are
not guarantees of future events, returns or results. Advent has no duty or obligation to update the information contained herein. This document may not be copied,
reproduced, republished, posted, transmitted, distributed, disseminated or disclosed, in whole or in part, to any other person in any way without the prior written
consent of Advent.

GENERAL RISK WARNINGS

Past performance does not guarantee, and is not a reliable indicator of, future results and the performance of any investment strategy, fund or account may be
substantially different. Current performance may be lower or higher than performance shown in this document. The performance of any investment strategy, fund or
account may be volatile, and an investor could lose all or a substantial portion of any investment made in any such strategy, fund or account. No representation is given
that any investment strategy, fund or account is suitable for any particular investor. Market conditions can fluctuate and vary widely over time and can result in a loss
of portfolio value. No guarantee or representation can be made that any investment strategy, fund or account will achieve its investment objective or have positive
returns. Investing in financial markets involves a substantial degree of risk. Returns presented on a gross basis are substantially higher than returns presented on a net
basis because gross returns do not reflect the deduction of investment advisory fees and other expenses that would be incurred by a client. The returns of a client
investment in any investment strategy, fund or account will be reduced by the advisory fees and any other expenses it may incur in the management of such strategy,
fund or account. Advisory fees have a compounded effect in reducing the performance of an investment strategy, fund or account over time. This document may contain
certain forward-looking statements. By their nature, forward-looking statements involve risk and uncertainty because they relate to future events and circumstances.
Actual outcomes and results may differ materially from any outcomes or results expressed or implied by such forward-thinking statements. The success or achievement
of various results, targets and objectives is dependent upon a multitude of factors, many of which are beyond the control of Advent. Although this document has been
prepared using sources, models and data that Advent believes to be reasonably reliable, its accuracy, completeness or suitability cannot be guaranteed and should
not be relied upon as such by any person. The information contained in this document does not purport to cover all matters that may be relevant for the purposes of

considering whether or not to make any prospective investment. Prospective investors should conduct their own investigations in relation to the matters referred to in

this document and are recommended to consult their own advisers in relation to such matters.
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