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Executive Summary 
• Convertibles are a notable enhancement to a traditional 60/40 portfolio and this white paper provides 

institutional investors with a framework for including convertibles in proprietary asset allocation models  
• Over the past 25 years, U.S. convertibles have outperformed U.S. large cap equity, U.S. investment grade core 

fixed income, U.S. high yield debt, and performed in-line with U.S. small/mid cap equity with materially less 
risk1 

• As outlined in this paper and based on the Horizon Actuarial composite estimates, over the next 10 years, we 
project U.S. convertibles to outperform U.S. large cap equity, U.S. small/mid cap equity, U.S. investment grade 
core fixed income, and U.S. high yield debt  

• Allocating to convertibles can enhance performance and meaningfully increase Sharpe Ratios in both equity 
and fixed income portfolios, given the asset class is characterized by equity-like returns with less volatility2 

The purpose of this white paper is to present a mathematical framework to forecast convertible return, volatility, and 
correlations to other asset classes in order to integrate the convertible asset class into long-term capital market asset 
allocation models. As a basis for our forecasts, we use return, volatility, and correlation forecasts of other, more widely 
followed asset classes provided by Horizon Actuarial Services’ 2023 Survey of Capital Market Assumptions (“Horizon 
Actuarial Survey”), published in August of 2023 with composite assumptions from 42 investment advisors and 
consultants.3 
  

Our framework to estimate long-term capital market 
return assumptions for convertibles can be broken 
down into three components: Current Yield, Beta 
Return, and Residual Return. 

Our forecasted expected returns were 8.12% per 
annum for U.S. convertibles, 6.85% per annum for 
U.S. defensive convertibles (Appendix A), and 6.97% 
per annum for global convertibles. Our expected 
volatility forecasts were 11.98% per annum for U.S. 
convertibles, 7.85% per annum for U.S. defensive 
convertibles, and 11.06% for global convertibles. 
Figure 1 shows these risk and return metrics versus 
other asset class estimates provided by Horizon 
Actuarial’s survey. 

We also estimated the correlation of convertibles to 
other asset classes, which allows us to analyze the 
effect of allocating to convertibles within an equity 
and fixed income “bucket” of a broader portfolio. This 
yielded the following key observations: 
 
• In an equity “bucket”, a 10% and 15% alloca�on to U.S. conver�bles increases the expected Sharpe Ra�o by 6% and 

10%, respec�vely, and for global conver�bles, a 10% and 15% alloca�on increases the expected Sharpe Ra�o by 4% 
and 5%, respec�vely.2 

• In a fixed income “bucket”, a 10% and 15% alloca�on to U.S. conver�bles increases the expected Sharpe Ra�o by 
30% and 43%, respec�vely, and for global conver�bles, a 10% and 15% alloca�on increases the expected Sharpe 
Ra�o by 18% and 25%, respec�vely.2 

Source: Horizon Actuarial Services, Advent Capital Management. 

Figure 1. Convertibles Have Equity-Like Expected Return with 
Less Expected Volatility 
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1. Forecasting Convertible Expected Return Components 
To understand the drivers of return, we break down the total return of conver�bles into three components: Current 
Yield, Beta Return, and Residual Return. 

Expected Convertible Return = Current Yield + Beta Return + Residual Return (Asymmetry Yield & Other) 

Figure 2 illustrates the effects of these three components on rolling 10-year historical U.S. conver�ble returns.4 As observed 
in Figure 2, U.S. conver�ble trailing returns are sensi�ve to their end-date, ranging from an annualized return of over 14% 
for the 10-year period from October 2011-2021 to an annualized return of under 2% from January 1999-2009. In both 
cases, extreme economic environments had a significant impact on return. In this white paper, we do not try to predict 
these extreme events, but rather focus on long-term drivers of return and performance rela�ve to other asset classes. 

Figure 2. Historical Components of U.S. Conver�ble Return (Trailing 10-year Annualized) 
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1a. Conver�ble Current Yield 
Expected Convertible Return = Current Yield + Beta Return + Residual Return (Asymmetry Yield & Other) 

The first component of our forecasted conver�ble return is the current yield of conver�bles (illustrated in blue in Figure 
2). The current yield of conver�bles reached over 8% in the early 1990s, but has mostly remained between 2% and 4% 
since then. With the recent return to higher rates, this component will likely become a more significant por�on of 
conver�ble return over the next 10 years. We therefore use a combined new issue and broad market current yield, and 
forecast current yield for U.S. and global conver�bles to be 2.53% and 2.31%, respec�vely.5 

1a1. Why Use Current Yield Versus Yield to Maturity? 

Forecas�ng returns for fixed income asset classes typically involves yield to maturity. However, in es�ma�ng the return of 
conver�bles, current yield is a more reliable and usable metric than yield to maturity. Yield to maturity is based on the 
assump�on that bonds will pay par at maturity, and this is only the case for a por�on of conver�bles, as many are converted 
into stock. In fact, for any conver�ble with a likelihood of being converted, the value of the op�on results in conver�bles 
having a nega�ve yield to maturity, which is not helpful in understanding the return prospects of the asset class. 
Addi�onally, the price movement of the conver�ble will be largely captured in the other components of conver�ble return: 
beta return (Sec�on 1b) and residual return (Sec�on 1c).  

1a2. Determining the Proper Current Yield Es�mate 

To determine the proper current yield es�mate, it is important to keep in mind that when issuing a conver�ble, an issuer 
is trading possible future equity dilu�on in return for reduced interest expense. New issue current yields have increased 
significantly over the past several years and range from approximately 2% to 4% for new issues brought to market in 2023.6 
Moving forward, as lower coupon conver�ble debt will be rolled into higher coupon conver�ble debt, the average 
current yield will likely move closer to that of new issues. For this reason, we use a combined new issue and broad market 
current yield as the return forecast for the next 10 years, which is 2.53% annualized for U.S. conver�bles and 2.31% 
annualized for global conver�bles. 

1b. Conver�ble Beta Component of Return 
Expected Convertible Return = Current Yield + Beta Return + Residual Return (Asymmetry Yield & Other) 

The second component of our forecasted conver�ble return comes from the conver�ble’s sensi�vity (or beta) to the 
conver�ble issuer’s equity (“underlying equity”). We refer to this component as “beta return,” which is illustrated in green 
and red in Figure 2. Beta return is mostly influenced by the conver�ble equity op�on’s sensi�vity to the underlying equity 
(delta), but is also impacted by the conver�ble’s sensi�vi�es to credit spreads (omicron), interest rates (rho), and vola�lity 
(vega). The median 10-year annualized contribu�on of beta return has been 285 basis points per year, but this can vary 
from as much as around 1000 basis points per year when equi�es have done well, to around -300 basis points per year 
when equi�es have performed poorly (at the trough of the Global Financial Crisis).4 We compute beta return as follows:  

Beta Return = Beta of Convertibles to their Underlying Equity x Convertible Underlying Equity Return 

1b1. Es�ma�ng the Beta of Conver�bles to Conver�ble Underlying Equity Using a Linear Regression  

Beta Return = Beta of Convertibles to their Underlying Equity x Convertible Underlying Equity Return 



Adding Conver�bles to Long-Term 
Capital Market Assump�ons 
How to Estimate Returns, Volatilities, and Correlations 

 
 

V 1.2 

 
ADVENT CAPITAL MANAGEMENT, LLC 

888 Seventh Avenue, New York, NY 10019 | + 1 212 482 1600 
Devonshire House, 4th Floor, 1 Mayfair Place, London W1J 8AJ | + 44 203 357 9990 

 
6 

 

Historically, there has been a meaningful 
rela�onship between the beta of conver�bles to 
their underlying equi�es (“beta”) and the 
conver�ble underlying equity return. Assuming 
this rela�onship will be preserved into the 
future, we can use a linear regression model to 
effec�vely es�mate the future beta of 
conver�bles. As illustrated in Figure 3, we regress 
the trailing 10-year beta of conver�bles, against 
the lagged trailing 10-year returns of their 
underlying equi�es. The linear regression model 
equa�on allows us to predict the future beta (y- 
variable) using a forecasted value for the 
conver�ble underlying equity return (x-variable). 
This rela�onship exists due to the posi�ve 
asymmetry (gamma) conver�bles exhibit. In 
other words, the more equity prices appreciate, 
the more the embedded op�on equity sensi�vity 
(delta) will increase. During long bull markets, 
therefore, beta tends to be higher as conver�ble 
deltas are higher, and during long bear markets, 
beta tends to be lower as conver�ble deltas fall. 
However, since conver�ble underlying equity 
returns have greater endpoint sensi�vity than 
beta, the underlying equity return of 24 months ago is a beter predictor of beta today. Therefore, we lag the conver�ble 
underlying equity returns by 24 months. The calcula�on is as follows: 

 Beta of Conver�bles to 
Underlying Equi�es Regression Equa�on 

U.S. Conver�bles7 0.48 (0.6232 * Underlying Equity Return) + 0.4652 
Global Conver�bles8 0.49 (0.2585 * Underlying Equity Return) + 0.4865 

 

Due to the 2-year lag, the inputs for “Underlying Equity Return” in the above regression equa�ons include two years of 
historical conver�ble underlying equity returns and eight years of the forecasted conver�ble underlying equity returns, 
which are expanded on in the following sec�on. 

1b2. Es�ma�ng Conver�ble Underlying Equity Return 

Beta Return = Beta of Convertibles to their Underlying Equity x Convertible Underlying Equity Return 

In order to calculate the future beta of conver�bles to conver�ble underlying equi�es using the linear regression model 
from Sec�on 1b1, and to solve for beta return, we need es�mates for future U.S. and global conver�ble underlying equity 
returns. To best es�mate future U.S. and global conver�ble underlying equity returns, we use another linear regression 

Figure 3. Regression of U.S. 10 Year Conver�ble Beta to Underlying 
Equity Return vs. U.S. 10 Year Conver�ble Underlying Equity Return 

(2 Year Lagged)7 

 

  Source: ICE Data Services. 
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model based on the exis�ng rela�onship of conver�ble underlying equi�es to other asset classes from the Horizon 
Actuarial Survey.  

Determining the Appropriate Index to Use for the Underlying Equity Return Regression Model 

Since U.S. conver�bles, in many cases, are issued by U.S. small and mid cap (“SMID cap”) companies rather than large cap 
companies, the underlying equi�es of U.S. conver�bles have a SMID market cap bias with an R-squared to U.S. large cap 
equity of 0.77 and an R-squared to U.S. SMID cap equity of 0.88.9 The typical reason companies issue conver�bles is to 
reduce interest expense in exchange for an op�on on the company’s stock. This trade-off tends to be of greater value for 
SMID cap companies that may have less access to advantageous straight-debt terms, and conver�bles serve as a way to 
mone�ze their higher growth rates and equity vola�lity. It is also important to note that 20 out of 25 of the current largest 
members of the S&P 500 (as of 12/31/2023) have had conver�bles as a part of their capital structure (e.g., Apple, Amazon, 
Tesla). O�en�mes, conver�bles are the only way to have debt exposure to many innova�ve and growth companies as they 
tend to be the only form of debt financing on the issuer’s balance sheet.  

For global conver�ble equi�es, we compared returns rela�ve to both the U.S. SMID cap and U.S. large cap indices, as well 
as to ex-U.S. developed country and emerging market (“EM”) equity indices. We found that global conver�ble equi�es 
have a significant sensi�vity to U.S. SMID cap equi�es and to EM equi�es, but large cap U.S. or ex-U.S. developed country 
equi�es do not have a meaningful impact on the significance of the model. Therefore, to calculate U.S. conver�ble 
underlying equity beta to SMID cap, we use a regression of historical U.S. conver�ble underlying equity returns (y-
variable) to historical SMID cap equity index returns (x-variable). For global conver�bles, we use a two-factor regression 
of historical global conver�ble underlying equity returns (y-variable) to historical SMID cap and EM equity index returns 
(x-variables). 

Calcula�ng the Future Conver�ble Underlying Equity Return 

Using the Horizon Actuarial Survey forecasts for the risk-free rate (U.S. T-bill), SMID cap equity returns, and EM equity 
returns, we are able to es�mate the U.S. and global future conver�ble underlying equity return from the models. See Table 
110 below for calcula�ons and Appendix B for addi�onal informa�on on the models used. 

Table 1: Future Conver�ble Underlying Equity Model Return Calcula�on (Rf = Risk Free Rate) 
U.S. Conver�ble Underlying Equity Model Return Formula 

(SMID Return – Rf) x Conver�ble to SMID Beta + Rf 
U.S. Conver�ble Underlying Equity Model Return Calcula�on 

(7.38% - 3.38%) x 1.179 + 3.38% = 8.10% 
 

Global Conver�ble Underlying Equity Model Return Formula 
((SMID Return - Rf) x Conver�ble to SMID Beta + (EM Return - Rf) x Conver�ble to EM Beta) + Rf 

Global Conver�ble Underlying Equity Model Return Calcula�on 
(7.38% - 3.38%) x 0.778 + (8.21% - 3.38%) x 0.215 + 3.38% = 7.53% 

Source: Horizon Actuarial Services, Bloomberg, Advent Capital Management. 
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Dividend Yield Impact on the Underlying Equity Return Calcula�on 

There is one addi�onal factor to consider in our model: dividend yield. While conver�ble investors receive a coupon in lieu 
of a dividend, as well as compensa�on for increased or special dividends, the regular dividend is not directly passed on to 
the conver�ble investor. The por�on of the expected equity return relevant to the conver�ble is the total return less the 
dividend yield. We use the historical median U.S. and global conver�ble index dividend yield of 1.12% and 1.66%, 
respec�vely, which results in an expected U.S. conver�ble underlying equity return ex-dividend of ~6.98% annualized 
(8.10% - 1.12%) and an expected global conver�ble underlying equity return ex-dividend of ~5.87% (7.53% -1.66%) 
annualized.11 

1b3. Calcula�ng Beta Return Es�mate 

Using our linear regression model from Sec�on 1b1 and our forecast for U.S. conver�ble underlying equity return from 
Sec�on 1b2, we can now calculate the beta return es�mate. 

 10-year Beta 
Return 

 Beta Of Conver�bles to 
Underlying Equity 

 Conver�ble Underlying 
Equity Return ex-Dividend 

U.S. Conver�bles* 3.37% = 0.48 X 6.98% 
Global Conver�bles* 2.91% = 0.49 X 5.87% 

*Difference in calcula�on is due to rounding 
 

Calcula�ng Conserva�ve Case and Op�mis�c Case Beta Returns 

Conserva�ve Case: Using the more conserva�ve return assump�ons provided in the Horizon Actuarial Survey, which are 
representa�ve of the 25th percen�le of return assump�ons of 6.40% and 7.50% for SMID cap and EM equi�es, respec�vely, 
U.S. and global conver�ble underlying equity return es�mates would be 5.82% and 4.96%, respec�vely. This leads to an 
annualized 10-year conserva�ve beta return es�mate of 2.78% for U.S. conver�bles and 2.44% for global conver�bles. 

Op�mis�c Case: Using the more op�mis�c return assump�ons provided by the Horizon Actuarial Survey, which are 
representa�ve of the 75th percen�le of return assump�ons of 8.10% and 9.30% for SMID cap and EM equi�es, respec�vely, 
U.S. and global conver�ble underlying equity return es�mates would be 7.82% and 6.67%, respec�vely. This leads to an 
annualized 10-year beta return es�mate of 3.81% for U.S. conver�bles and 3.31% for global conver�bles. 

1b4. How “Other” Factors (Spread Omicron, Rate Rho, and Vega) are Captured in our Es�mate of Beta Return 

The beta of conver�bles to their own underlying equi�es is primarily a func�on of the equity sensi�vity of the embedded 
equity op�on, called “delta.” However, empirically we find that beta return is usually higher than the theore�cal delta, 
which suggests that there is sensi�vity to other factors impac�ng beta return. As we will expand on below, these 
sensi�vi�es, which include equity delta, spread omicron, rate rho, and vola�lity vega – to the extent they are correlated 
to the underlying equity price – are reflected in the beta return of conver�bles. Only the uncorrelated por�on of these 
factors would then “show up” in the alpha or residual. We will evaluate the impact of uncorrelated rate, spread, and 
vola�lity changes on the residual long-term return of conver�bles in Sec�on 1c.  

Impact of Credit Spread Sensi�vity (Omicron) 

Omicron represents credit sensi�vity of the bond por�on of a conver�ble rela�ve to the stock price. Credit spreads are 
o�en highly correlated to stock price movements since the market cap of the company provides a “cushion” for 
outstanding debt. While conver�bles exhibit rela�vely low credit spread sensi�vity (omicron), there is some sensi�vity, 
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par�cularly in lower delta “bond-like” conver�bles. Overall, the more highly correlated the credit spread is to the 
underlying equity, the more the beta return reflects any changes in credit spread. 

Impact of Interest Rate Sensi�vity (Rho) 

The bond por�on of a conver�ble is also sensi�ve to changes in risk-free interest rates. There is usually a macro-economic 
rela�onship between interest rates and average spread levels, and equity prices. Rates and spreads are typically inversely 
correlated, since a stronger economy drives rates higher and spreads lower, and a weaker economy drives rates lower and 
spreads higher. A major excep�on to this rela�onship occurs when central banks are implemen�ng restric�ve monetary 
policy and push rates higher even as spreads widen. This is what occurred in 2022 and 2023, leading to a posi�ve 
correla�on of spreads and rates rather than the usual nega�ve correla�on. Typically, the nega�ve correla�on of interest 
rates and credit spreads means that the increasing rates reduces the sensi�vity of conver�bles to changes in the 
conver�ble underlying equity.  

Impact of Vola�lity Sensi�vity (Vega) 

Furthermore, the value of the equity op�on in a conver�ble increases as equity vola�lity increases; this property is called 
vega. Typically, stock vola�lity increases as equity prices decline and as credit spreads widen, so a significant por�on of 
vega should be correlated to equity prices and therefore captured in the beta return.  
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1c. Conver�ble Residual Return (Asymmetry Yield & Other) 
Expected Convertible Return = Current Yield + Beta Return + Residual Return (Asymmetry Yield & Other) 

The third component of our forecasted conver�ble returns is the residual return (illustrated in yellow in Figure 2). The 
residual return is the incremental return above the sum of the current yield and beta returns. We use the median 
historical residual return as an es�mate of the expected 10-year annualized residual return. The median residual return 
is substan�ally posi�ve, with a value of 222 basis points per year for U.S. conver�bles and 175 basis points per year 
for global conver�bles.12  

1c1. The Components of Residual Return 
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Asymmetry-Dispersion Yield (“Asymmetry Yield”) 

The historical residual return can be deduced by subtrac�ng the historical beta and current yield returns from the historical 
total return. This residual return, as illustrated  in Figure 4, is mostly explained by the posi�ve asymmetry of conver�bles 
and the dispersion of the conver�ble underlying equi�es. We refer to this characteris�c as asymmetry-dispersion yield 
(“asymmetry yield”). Posi�ve asymmetry is a fundamental characteris�c of conver�bles; over the long term, when stocks 
appreciate, conver�bles tend to capture a significant por�on of the upside, and when stocks fall, they tend to capture less 
of the downside. In aggregate, posi�ve asymmetry meaningfully reduces the correla�on and beta of conver�bles to their 
underlying equi�es. This is true for both individual conver�bles and por�olios of conver�bles. In a por�olio, unless all 
equi�es are perfectly correlated, there will be some dispersion of return. All else equal, the conver�bles from issuers 
whose stocks are advancing will par�cipate in more of the upside, while conver�bles �ed to equi�es that are falling will 
par�cipate in less of the downside. Therefore, even if the average underlying equity returns are unchanged, dispersion will 
cause the conver�ble por�olio to generate a posi�ve asymmetry yield. The more asymmetry in the conver�bles and the 
more dispersion in the underlying equi�es, the greater the benefit, or yield, earned. To understand more on the calcula�on 
of asymmetry yield, we present a numerical example in Appendix C. 

Credit Spread (Omicron), Interest Rate (Rho), and Vola�lity (Vega) Impact on Residual Return 

As explained in Sec�on 1b4, most of the rate, spread, and vola�lity impact will likely have already been captured in the 
beta return es�mate, to the extent they are correlated to conver�ble underlying equity prices. However, there is a small 
amount of movement in these three components that is uncorrelated to equity prices and not associated with asymmetry 
yield, which impacts the residual return.  

To assess the impact of uncorrelated spreads, rates, and vola�li�es on residual return, we can regress the residual 10-year 
rolling returns on the 10-year rolling change in these three factors. A�er regressing the U.S. conver�ble residual return to 
the change in the 3-year U.S. treasury yield, the high yield spread over the 3-year treasury yield, and the VIX vola�lity 
index, it becomes clear that these three factors do not explain a significant por�on of the residual return. Addi�onally, the 
coefficients of the residual return to rates, spreads, and vola�li�es are all very low, meaning that they have very litle 
impact on the residual return.  

Credit Loss Impact on Residual Return 

One addi�onal factor that is not captured in this analysis is the por�on of credit loss. Most credit loss will be captured in 
the change in average credit spreads. However, in periods of extreme market environments when defaults are higher, like 
2009, the impact of credit loss not captured in spread movement could be material and helps explain why the 10-year 
residual return and es�mated asymmetry yield are lower from 2008 to 2018 (as shown in Figure 4).  

Conclusion 

It is therefore appropriate to use either the es�mated historical median asymmetry yield alone, or the historical median 
total residual return in es�ma�ng conver�ble total return. The historical median value of the residual return for U.S. 
conver�bles is 222 basis points per year, while the historical median asymmetry yield is 260 basis points per year. The 
proximity of these two values supports the conclusion that interest rates, credit spreads, and market vola�lity have a 
rela�vely insignificant impact on the expected residual return over the long term. We have chosen to use the more 
conserva�ve of these two values (the historical median total residual return) in our forecast. 
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1d. Es�mated Total Returns of Conver�bles 
Combining the three components of return for conver�bles in Table 2 below, we arrive at our 10-year expected, 
conserva�ve, and op�mis�c conver�ble return es�mates. The expected, conserva�ve, and op�mis�c returns represent 
the median, 25th, and 75th percen�le of forecasts, respec�vely. Table 3 shows our projected conver�ble return es�mates 
alongside other asset class return es�mates provided in the Horizon Actuarial Survey. 

Table 2. Conserva�ve, Expected, and Op�mis�c Asset Class 10-year Return Es�mates 
 
 

Conserva�ve 
U.S. 

Conver�bles 

Conserva�ve 
Global 

Conver�bles 

Expected U.S. 
Conver�bles 

Expected Global 
Conver�bles 

Op�mis�c 
U.S. 

Conver�bles 

Op�mis�c 
Global 

Conver�bles 
Current Yield 2.53% 2.31% 2.53% 2.31% 2.53% 2.31% 
Beta Return 2.78% 2.44% 3.37% 2.91% 3.81% 3.31% 
Residual  2.22% 1.75% 2.22% 1.75% 2.22% 1.75% 
Total Return 7.53% 6.50% 8.12% 6.97% 8.56% 7.37% 
Source: Advent Capital Management. 

Table 3: Horizon Actuarial Return Forecasts and Advent U.S. and Global Conver�ble Return Es�mates  
 Conserva�ve Forecasted 

Returns 
Median Forecasted 

Returns 
Op�mis�c Forecasted 

Returns 
U.S. Conver�bles 7.53% 8.12% 8.56% 
Global Conver�bles 6.50% 6.97% 7.37% 
U.S. Equity - Large Cap 6.20% 6.90% 7.70% 
U.S. Equity - Small/Mid Cap 6.40% 7.38% 8.10% 
Non-U.S. Equity - Developed 6.80% 7.49% 8.10% 
Non-U.S. Equity - Emerging 7.50% 8.21% 9.30% 
U.S. Corp Bonds - Core IG 4.40% 4.71% 5.10% 
U.S. Corp Bonds - Long Dur. 4.10% 4.80% 5.40% 
U.S. Corp Bonds - High Yield 6.10% 6.43% 6.80% 
Non-U.S. Debt - Developed 2.80% 3.42% 4.00% 
Non-U.S. Debt - Emerging 5.90% 6.29% 7.00% 
U.S. Treas. (Cash Equiv.) 2.80% 3.38% 3.80% 
TIPS (Infla�on-Protected) 4.00% 4.07% 4.30% 
Real Estate 5.40% 5.95% 6.70% 
Hedge Funds 5.30% 5.96% 6.50% 
Commodi�es 3.90% 4.96% 6.20% 
Infrastructure 6.30% 7.00% 7.40% 
Private Equity 8.70% 9.46% 9.90% 
Private Debt 7.60% 8.16% 8.60% 
Source: Horizon Actuarial Services, Advent Capital Management. 
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2. Forecasting Convertible Volatility  
2a. Forecas�ng U.S. Conver�ble Vola�lity  
As stated previously, U.S. conver�ble equity returns are highly correlated to SMID cap equity returns. It should then 
logically follow to model U.S. conver�ble vola�lity rela�ve to SMID cap equity vola�lity. However, a linear regression of 
conver�ble vola�lity to SMID cap equity vola�lity results in a low R-squared. Understanding that U.S. conver�ble 
underlying equi�es have rela�vely high idiosyncra�c vola�lity, we can model conver�ble vola�lity rela�ve to the systema�c 
and idiosyncra�c components of SMID cap equity. Separa�ng SMID cap vola�lity into idiosyncra�c and systema�c 
components results in a meaningful regression model of U.S. conver�ble vola�lity.  

2a1. How to Separate U.S. SMID Cap Vola�lity into Systema�c and Idiosyncra�c Components 

The Horizon Actuarial Survey forecasts a vola�lity of 16.64% for U.S. large cap stocks and 20.51% for U.S. SMID cap stocks. 
It also forecasts a correla�on of SMID cap stocks to large cap stocks of 0.89. This implies that SMID cap stocks will have 
systema�c vola�lity rela�ve to large caps of 18.25% and idiosyncra�c vola�lity of 9.35%, using the mathema�cal vola�lity 
rela�onships described in Table 4 below. This methodology can be applied to the en�re track record of the SMID cap index, 
allowing us to create a regression model.  

Table 4: Deriving Systema�c and Idiosyncra�c Vola�lity from Other Asset Class Forecasts 

 Ac�on Equa�on 

Step 1 

We derive the beta of one index rela�ve to another 
using the ra�o of es�mated vola�li�es and the 
es�mated correla�ons from the Horizon Actuarial 
Survey. If historical returns are available for both 
indices, this can simply be calculated as the slope 
between both data series.  

Beta of Index 2 rela�ve to Index 1 = (Vola�lity 
of Index 2 / Vola�lity of Index 1) * (Correla�on 
of Index 1 rela�ve to Index 2)  

Step 2 
We iden�fy systema�c vola�lity of an index 
rela�ve to another index. 

Systema�c Vola�lity of Index 2 to Index 1 = 
(Total Vola�lity of Index 1) * (Beta of Index 2 
rela�ve to Index 1) 

Step 3 

We derive idiosyncra�c (uncorrelated) vola�lity of 
an index rela�ve to another index by subtrac�ng 
out the systema�c (correlated) vola�lity from the 
total vola�lity. This is done geometrically. 

Idiosyncra�c Vola�lity of Index 2 = ((Total 
Vola�lity of Index 2)2 – (Systema�c Vola�lity of 
Index 2)2)1/2 

Calcula�ons for U.S. SMID Cap Systema�c and Idiosyncra�c Vola�lity Rela�ve to U.S. Large Cap  

  Vola�lity 
Es�mate 

Correla�on 
to Large Cap 

Beta to 
Large Cap 

Systema�c 
Vola�lity 

Idiosyncra�c 
Vola�lity 

Index 1 Large Cap 16.64% 1.00 1.000 16.64% 0.00% 
Index 2 SMID Cap 20.51% 0.89 1.097 18.25% 9.35% 
Source: Horizon Actuarial Services. 
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2b. Forecas�ng Global Conver�ble Vola�lity  
For global conver�ble vola�lity, we were able to achieve a meaningful model using a mul�-factor regression of three equity 
and two fixed income asset classes. Because the higher credit quality U.S. conver�bles comprise the largest percentage of 
the global conver�ble index, the model that gives the best results for global conver�ble vola�lity is a blend of U.S. 
investment grade (“IG”) credit, U.S. high yield debt, U.S. SMID cap equity, non-U.S. developed market equity, and non-U.S. 
emerging market equity vola�lity. Building a mul�-factor model, we are able to solve for future global conver�ble vola�lity.  

2c. Future U.S. and Global Conver�ble Vola�lity Models and Calcula�ons 
U.S. conver�ble vola�lity and global conver�ble vola�lity regression outputs are shown in Table 513 and Table 6,14 
respec�vely. U.S. conver�ble vola�lity and global conver�ble vola�lity (y-variables) are predicted with the vola�li�es 
derived and retrieved from the Horizon Actuarial vola�lity forecasts (x-variables). 

 

 
 

Multiple R 0.8101  
R Square 0.6562  
   
 Regression 

Coefficients 
Horizon Actuarial 
Volatility Forecast 

Intercept 0.0462  
SMID Idiosyncratic Vol. 0.6852 9.35% 
SMID Systematic Vol. 0.0522 18.25% 
U.S. Volatility  11.98% 

 

Multiple R 0.9679  
R Square 0.9368  
   
 Regression 

Coefficients 
Horizon Actuarial 
Volatility Forecast 

Intercept -0.0051  
U.S. SMID Cap 0.0821 20.51% 
U.S. IG Fixed Income 0.2048 5.85% 
U.S. High Yield 0.2350 10.01% 
Non-U.S. Dev. Equity 0.3669 18.26% 
EM Equity -0.0149 23.87% 
Global Volatility  11.06% 

 
3. Forecasting Convertible Correlations to Other Asset Classes  
Horizon Actuarial Services provides average es�mated long-term asset class correla�ons and vola�li�es. When asset class 
vola�lity forecasts exist, the correla�on of conver�bles rela�ve to those asset classes can be determined if conver�ble 
idiosyncra�c vola�lity with respect to these asset classes can also be forecasted. Conver�ble idiosyncra�c vola�lity will 
have a rela�vely high correla�on to other asset class vola�lity, such as SMID cap equity. It can also have rela�vely low 
correla�on to asset class vola�lity such as U.S. investment grade credit. The calcula�on of conver�ble correla�on to the 
other 17 asset classes provided by Horizon Actuarial can be broken down into a series of steps in Table 7. Conver�ble 
correla�on and covariance outputs to other asset classes are provided in Table 8, and complete deriva�ons, correla�ons, 
and covariance matrices for all 19 asset classes are provided in Appendix D.15 

 

Table 5. U.S. Conver�ble Vola�lity 

Source: Horizon Actuarial Services, Bloomberg. 

Table 6. Global Conver�ble Vola�lity 

Source: Horizon Actuarial Services, Bloomberg. 
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Table 7. Deriva�on of Conver�ble Correla�on to Other Asset Classes 
 Ac�on Explana�on / Equa�on 

Step 1 

Calculate historical vola�lity for all 17 Horizon 
Actuarial Survey asset classes, plus U.S. 
conver�bles and global conver�bles, using 
index return streams 

For this step, we used daily data to compute a 
rolling, 10-year trailing vola�lity 

Step 2 
Calculate conver�ble idiosyncra�c vola�lity 
rela�ve to each Horizon Actuarial Survey 
asset class, historically 

See Table 4 in Sec�on 2a for equa�ons and 
calcula�ons 

Step 3 
Regress conver�ble idiosyncra�c vola�lity 
against the historical index vola�lity for each 
Horizon Actuarial Survey asset class 

We assume this rela�onship will persist into 
the future, and use this assump�on as the basis 
in calcula�ng conver�ble future correla�ons. 
A�er this step, everything is simply derived 
mathema�cally. 

Step 4 

Using the slope and intercept assump�ons 
from Step 3, solve for future conver�ble 
idiosyncra�c vola�lity (y-variable) using 
Horizon Actuarial Survey vola�lity 
assump�ons (x-variable) 

For example, U.S. conver�ble idiosyncra�c 
vola�lity rela�ve to large cap stocks equals: 
 
 ~5.83% = (0.10) x 16.64% + 0.08  

Step 5 

Solve for conver�ble systema�c vola�lity 
rela�ve to each asset class using the total 
vola�lity from Table 5 & 6 and the 
idiosyncra�c vola�lity calculated in Step 4 

Conver�ble Systema�c Vola�lity = (Conver�ble 
Total Vola�lity2 – Idiosyncra�c Vola�lity2)1/2 

 

~10.47% = (11.98%2 – 5.83%2)1/2  

 

Step 6 Solve for conver�ble rela�ve vola�lity, beta, 
and correla�on rela�ve to each asset class 

Conver�ble Rela�ve Vola�lity = Conver�ble 
Total Vola�lity / Survey Asset Class Vola�lity 
 
~0.72 = 11.98% / 16.64% 
 
Conver�ble Beta rela�ve to Asset Class = 
Conver�ble Systema�c Vola�lity / Survey Asset 
Class Vola�lity 
 
~0.63 = 10.47% / 16.64% 
 
Conver�ble Correla�on rela�ve to Asset Class = 
Conver�ble Beta to Asset Class / Conver�ble 
Rela�ve Vola�lity 
 
~0.87 = 0.63 / 0.72 
 

Step 7 
We constrain the correla�on es�mate derived in Step 6 by adjus�ng the correla�on above the 
maximum 10-year rolling historical correla�on, to the maximum historical correla�on, and below 
the minimum 10-year rolling historical correla�on, to the minimum historical correla�on.   

Source: Horizon Actuarial Services, Advent Capital Management.  
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4. Asset Allocation Including Convertibles 
Conver�bles, which exhibit proper�es of both equity and fixed income securi�es, are commonly placed into either the 
equity or fixed income “bucket” within a broader diversified por�olio. Therefore, using the outcomes from our return, 
vola�lity, and correla�on forecasts, combined with informa�on from the Horizon Actuarial Survey, we can analyze the 
projected impact that alloca�ng to conver�bles will have on returns and risk within both the equity and fixed income 
por�on of a broader por�olio. 

Adding Conver�bles into an Equity Bucket within a Broader Por�olio 

To illustrate the impact of conver�bles in an equity bucket, we constructed a por�olio based on Horizon Actuarial’s 
“Hypothe�cal” por�olio including U.S. large cap equity, U.S. SMID cap equity, non-U.S. developed equity, and non-U.S. 
emerging market equity.2 A 10% and 15% pro-rata alloca�on to U.S. conver�bles can increase the Sharpe Ra�o of the 
equity bucket by 6% and 10%, respec�vely. A 10% and 15% pro-rata alloca�on to global conver�bles can increase the 
Sharpe Ra�o of the equity bucket by 4% and 5%, respec�vely.  

Adding Conver�bles into a Fixed Income Bucket within a Broader Por�olio 

To illustrate the impact of conver�bles in a fixed income bucket, we constructed a por�olio based on Horizon Actuarial’s 
“Hypothe�cal” por�olio including U.S. IG corporate credit, U.S. long dura�on corporate credit, U.S. high yield debt, non-
U.S. developed market debt, non-U.S. emerging market debt, U.S. 1-year treasury bills, and US TIPS.2 A 10% and 15% pro-
rata alloca�on to U.S. conver�bles can increase the Sharpe Ra�o of the fixed income bucket by 30% and 43%, 
respec�vely. A 10% and 15% pro-rata alloca�on to global conver�bles can increase the Sharpe Ra�o of the fixed income 
bucket by 18% and 25%, respec�vely.  
 

Table 8. U.S. and Global Conver�ble Correla�on & Covariances to Other Asset Classes 
 U.S. Correla�on Global Correla�on U.S. Covariance Global Covariance 
U.S. Conver�bles N/A 0.92 N/A 1.214% 
U.S. Equity - Large Cap 0.87 0.84 1.741% 1.545% 
U.S. Equity - Small/Mid Cap 0.91 0.85 2.230% 1.932% 
Non-U.S. Equity - Developed 0.61 0.83 1.334% 1.667% 
Non-U.S. Equity - Emerging 0.57 0.73 1.644% 1.919% 
U.S. Corp Bonds - Core IG 0.09 0.18 0.063% 0.115% 
U.S. Corp Bonds - Long Dur. 0.07 0.14 0.086% 0.174% 
U.S. Corp Bonds - High Yield 0.57 0.63 0.688% 0.700% 
Non-U.S. Debt - Developed 0.06 0.35 0.052% 0.284% 
Non-U.S. Debt - Emerging 0.24 0.52 0.314% 0.623% 
U.S. Treas. (Cash Equiv.) (0.03) 0.03 -0.003% 0.003% 
TIPS (Infla�on-Protected) 0.05 0.11 0.039% 0.073% 
Real Estate 0.59 0.69 1.189% 1.277% 
Hedge Funds 0.94 0.89 0.909% 0.790% 
Commodi�es 0.45 0.52 0.964% 1.031% 
Infrastructure 0.70 0.84 1.438% 1.583% 
Private Equity 0.82  0.85 2.217% 2.118% 
Private Debt 0.45  0.61 0.639% 0.790% 
Source: Bloomberg, Horizon Actuarial Services, Advent Capital Management.  
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5. Conclusions  
Using the mathema�cal framework and analysis described in this white paper, we are able to draw the following 
conclusions regarding the prospec�ve returns, vola�li�es, and correla�ons of conver�bles rela�ve to other asset classes. 

Returns: The components of our conver�ble return forecast are current yield, beta return, and the residual return 
(asymmetry yield & other). See Table 2 from Sec�on 1d below. 

 
Vola�lity: U.S. conver�ble vola�lity is best represented by a two-factor model rela�ve to SMID cap equity systema�c and 
idiosyncra�c vola�lity. Global conver�ble vola�lity is best represented by a mu�-factor regression model of U.S. investment 
grade (“IG”) corporate debt, U.S. high yield debt, U.S. SMID cap equity, non-U.S. developed market equity, and non-U.S. 
emerging market equity vola�lity. 

• U.S. and global convertibles are projected to have a volatility of 11.98% and 11.06% annualized, respectively.  
 
Correla�on: Correla�ons can be derived from a linear model of idiosyncra�c vola�lity and the expected vola�lity ra�o 
between conver�bles and other asset classes. 

Key Conclusions: 

• The projected Sharpe Ratio of U.S. and global convertibles is higher than all other liquid asset classes forecasted in 
the Horizon Actuarial Survey. 

• U.S. convertible’s 10-year projected return is 8.12%, which is 122 basis points higher than Horizon Actuarial 
forecasts for large cap equity, 341 basis points higher than core fixed income, and 169 basis points higher than high 
yield debt. 

• U.S. convertible issuers’ equities behave like SMID cap equity indices with a beta of 1.17, but the convertible indices 
have meaningfully less volatility and positive asymmetry. This gives the U.S. convertible index a lower beta of 0.61 
and a high positive intercept (alpha) of 2.72% per year relative to SMID cap equity.16 

• In an equity “bucket”, a 10% and 15% alloca�on to U.S. conver�bles increases the expected Sharpe Ra�o by 6% and 
10%, respec�vely, and for global conver�bles, a 10% and 15% alloca�on increases the expected Sharpe Ra�o by 4% 
and 5%, respec�vely.2 

• In a fixed income “bucket”, a 10% and 15% alloca�on to U.S. conver�bles increases the expected Sharpe Ra�o by 
30% and 43%, respec�vely, and for global conver�bles, a 10% and 15% alloca�on increases the expected Sharpe 
Ra�o by 18% and 25%, respec�vely.2  

 Conserva�ve 
U.S. 

Conver�bles 

Conserva�ve 
Global 

Conver�bles 

Expected 
U.S. 

Conver�bles 

Expected 
Global 

Conver�bles 

Op�mis�c 
U.S. 

Conver�bles 

Op�mis�c 
Global 

Conver�bles 
Current Yield 2.53% 2.31% 2.53% 2.31% 2.53% 2.31% 
Beta Return 2.78% 2.44% 3.37% 2.91% 3.81% 3.31% 
Residual Return 2.22% 1.75% 2.22% 1.75% 2.22% 1.75% 
Total Return 7.53% 6.50% 8.12% 6.97% 8.56% 7.37% 
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Appendix A. Modeling Defensive Convertibles 
Defensive conver�bles are a viable and proven lower vola�lity conver�ble strategy that can serve as an enhanced fixed 
income alterna�ve. Therefore, we have applied the same expected return and vola�lity forecas�ng methodologies 
described in this paper to defensive conver�bles. Metrics and calcula�ons are below and are using the ICE Defensive 
Conver�ble Index (Q988) since its incep�on on 12/19/2017. 

Expected Returns: 

Defensive Conver�ble Expected Returns17 

  
Expected Current Yield (From Sec�on 1a) 2.53%  
  
Beta Return (7.86% - 1.32%) x 0.282 = 1.84% 

Beta of Conver�bles to Conver�ble Underlying 
Equity (12/19/2017 – 12/31/2023) 0.282 

Median Dividend Yield (12/19/2017 -12/31/2023) 1.32% 
Underlying Equity Return (using beta of 

conver�ble underlying equity to SMID cap equity 
from 12/19/2017 - 12/31/2023) 

1.12 X (7.38% -3.38%) + 3.38% = 7.86% 

  
Residual Return (12/19/2017 -12/31/2023) 2.48% 
  
Total Return 6.85% 

 

Vola�lity: 

Because defensive conver�bles are more bond-like than the overall conver�ble index, forecas�ng vola�lity versus both 
U.S. SMID cap equity (Russell 2500 Total Return Index) and High Yield credit (ICE BofA U.S. High Yield Index (H0A0)) is the 
most viable op�on and results in the best model (using 90-day rolling vola�lity). 

 

 

 

 

 

 

 
 

The return and vola�lity es�mates give defensive conver�bles an expected Sharpe Ra�o of 0.44 (using the 3.38% risk free 
rate from Horizon Actuarial’s survey), which is higher than all other asset classes forecast in this paper. 

Defensive Conver�ble Vola�lity 
Mul�ple R 0.9581  
R Square 0.9179  
 

Regression 
Coefficients 

Horizon Actuarial 
Vola�lity Forecast 

Intercept 0.0110  
U.S. SMID Cap 0.2731 20.51% 
High Yield 0.1152 10.01% 
Defensive Vol. Es�mate  7.85% 
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Appendix B. Convertible Equity Alpha Consideration & Fama-French 5 Factor 
Model With Convertibles 

Conver�ble Equity Alpha Considera�on 

Our es�mates of conver�ble underlying equity returns in Table 1 do not include any temporal alpha rela�ve to broad equity 
indices. The decision not to include temporal alpha is supported by the record of U.S. conver�ble underlying equi�es 
outperforming SMID cap equi�es 49.1% of the �me (and underperforming 50.9% of the �me) which is not sta�s�cally 
significantly different from a random outcome.18 Also, the 8.12%, 6.85%, and 6.97% U.S. conver�ble, U.S. defensive 
conver�ble, and global conver�ble return es�mates, respec�vely, reflect the Horizon Actuarial Survey expecta�on that 
U.S. small and mid cap equity (“SMID cap”) will outperform U.S. large cap equity, which is typically favorable for the 
conver�ble asset class. Therefore, there is limited evidence to suggest persistent outperformance or underperformance 
of conver�ble underlying equi�es rela�ve to SMID cap equity over full economic and market cycles. 

Fama-French 5 Factor Model with Conver�bles 

We also evaluated U.S. conver�ble equity returns in a 5 factor Fama-French framework and found that conver�ble equi�es 
have a negligible +10 basis point per year residual rela�ve to the 5 factors.  Since the Horizon Actuarial Survey contains no 
expecta�ons for 3 out of the 5 factors, we use the simpler linear SMID cap equity model in this paper. Investors and 
consultants with explicit Fama-French factor forecasts may choose to use the factor betas presented in the table below.19 

 

Appendix C: Asymmetry-Dispersion Yield Example Calculation 
The amount of asymmetry in a conver�ble por�olio is measured by a value called gamma, which is the change in sensi�vity 
of a conver�ble embedded op�on rela�ve to stock prices (delta) as stock prices change. For example, a gamma of 0.5 
means that as stock prices rise 1%, the sensi�vity of the conver�ble op�on value rela�ve to the stock price (delta) increases 
by 0.5%. Conversely, if the stock price falls 1%, delta will decrease by 0.5%, making the conver�ble more “bond-like.” 
Therefore, if a por�olio has posi�ve gamma, conver�bles will gain more from advancing underlying equi�es than they 
will lose on declining underlying equi�es. Consider a por�olio where all posi�ons have a delta of 0.50 or “50” and gamma 
of 0.5%, and there is stock price dispersion of 25%. In other words, half of the underlying equi�es are up 25% and half are 
down 25%. The delta of the advancing conver�bles will increase from 50 to 62.5 and the delta of declining conver�bles 
will fall from 50 to 37.5. The changes in delta are not instantaneous and occur gradually as stock prices change. This means 
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that for the purposes of calcula�ng returns, on average the delta will be “halfway” between 50 and 62.5, which is 56.25 
for the advancers and “halfway” between 50 and 37.5, which is 43.75 for decliners. We then sum the product of the ini�al 
por�olio weight mul�plied by the average delta mul�plied by the equity return. This is (50% x 56.25 x 25%) + (50% x 43.75 
x -25%) = 1.5625%. No�ce that the stock price change of 25% was first applied to the delta, a�er which the adjusted delta 
was mul�plied by the stock price change again to calculate return. The equa�on can therefore be simplified to the 
following: 

Expected Asymmetry-Dispersion Yield = (Average Gamma / 2) x (Expected Stock Price Dispersion)2 

Appendix D. Derivations, Correlation, Covariance Matrices  
Source: Bloomberg, Horizon Actuarial Services, Advent Capital Management. 

Deriva�on of Conver�ble Correla�on to Other Asset Classes 
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Horizon Actuarial Expected Correla�on Matrix with U.S. and Global Conver�bles 

 

Horizon Actuarial Expected Covariance Matrix with U.S. and Global Conver�bles 

 

Appendix E. Alternative Approach to Estimating Future Convertible Correlations 
There is an alterna�ve approach to es�ma�ng conver�ble correla�on to other asset classes that includes using conver�ble 
betas to other asset classes, correla�on es�mates from Horizon Actuarial, and vola�lity es�mates from Horizon Actuarial. 
A general framework of the process is described below. 

First, the linear beta of every asset class to each other is derived using Horizon Actuarial-provided future correla�on and 
vola�lity es�mates, where the number of asset classes is equal to “N”, and results in an “N x N” linear beta table. Then, a 
mul�-factor regression of returns is performed for conver�bles to all of the other asset classes. This results in a table of 
mul�-factor betas, or put another way, “N” vectors of mul�-factor coefficients. Ex-ante conver�ble linear beta es�mates 
to each asset class are then calculated from the historical mul�-factor coefficients by taking the sum-product of the mul�-
factor betas of the “N-1” asset classes to conver�bles, mul�plied by the ex-ante linear betas of the other classes. Once ex-
ante linear betas of conver�bles to the other asset classes have been created, the correla�on of conver�bles to other asset 
classes is derived using the corollary formula (Correlation = Beta / Volatility Ratio). This approach worked well for equity 
and bond asset classes, producing reasonable conver�ble correla�ons. However, the inclusion of some alterna�ve asset 
classes in the mul�-factor regression process distorted the results of this approach. Essen�ally, conver�bles showed such 
a high correla�on to some alterna�ves that those asset classes were given high mul�-factor betas, while stock and bond 
asset classes were given very small betas. This could be due to the importance of the conver�ble asset class to many hedge 
funds, which have historically derived profits from conver�ble arbitrage. Furthermore, the calcula�ons resulted in 
correla�on es�mates greater than 1, which is not meaningful because it implies nega�ve idiosyncra�c vola�lity. 
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End Notes 
1. Source: Bloomberg. Data is as of 12/31/2023. U.S. convertibles are represented by the ICE BofA US Convertible 

Excluding Mandatory Index (V0A0). U.S. large cap equity is represented by the S&P 500 Index (SPX). U.S. small/mid 
cap equity is represented by the Russell 2500 Index (RU25INTR). U.S. investment grade core fixed income is 
represented by the ICE BofA US Corporate Index (C0A0). U.S. high yield is represented by the ICE BofA US High Yield 
Index (H0A0). 

2. Source: Horizon Actuarial Services, Advent Capital Management. The equity and fixed income buckets are based on 
the “Hypothetical” portfolio, which is a diversified portfolio provided in the Horizon Actuarial Survey. Allocations 
used are in the table below. Risk free rate used is the U.S. treasury forecasted return provided by Horizon Actuarial 
(3.38%).  

Bucket Asset Class Equity Bucket Allocation Fixed Income Bucket Allocation 
 Convertibles (U.S. and Global) 0.0% 10.0% 15.0% 0.0% 10.0% 15.0% 

Equity 

U.S. Equity - Large Cap  47.1% 42.4% 40.0% - - - 
U.S. Equity - Small/Mid Cap  23.5% 21.2% 20.0% - - - 
Non-U.S. Equity - Developed  17.6% 15.9% 15.0% - - - 
Non-U.S. Equity - Emerging  11.8% 10.6% 10.0% - - - 

Fixed 
Income 

U.S. Corp Bonds - Core IG  - - - 23.1% 20.8% 19.6% 
U.S. Corp Bonds - Long Dur.  - - - 7.7% 6.9% 6.5% 
U.S. Corp Bonds - High Yield  - - - 15.4% 13.8% 13.1% 
Non-U.S. Debt - Developed  - - - 15.4% 13.8% 13.1% 
Non-U.S. Debt - Emerging  - - - 7.7% 6.9% 6.5% 
U.S. Treas. (Cash Equiv.)  - - - 15.4% 13.8% 13.1% 
TIPS (Inflation-Protected)  - - - 15.4% 13.8% 13.1% 

3. Throughout this paper, unless otherwise indicated, “Horizon Actuarial” represents Horizon Actuarial Services LLC, an 
actuarial consulting firm that publishes an annual “Survey of Capital Market Assumptions” that collects capital market 
forecasting information from 42 investment advisors. More information on the survey can be found at 
www.horizonactuarial.com.   

4. Source: ICE Data Services. Data is monthly starting from 5/31/1992, which is the earliest date that data is available for 
the underlying equities of the constituents of the ICE BofA US Convertible Excluding Mandatory Index (V0A0) (“V0A0 
Underlying Equities”), and ending on 12/31/2023. Throughout this paper, unless otherwise indicated, U.S. convertibles 
are represented by the ICE BofA US Convertible Excluding Mandatory Index (V0A0). 

5. Source: ICE Data Services. Data is as of 12/31/2023. U.S. convertible current yield is a combined value of the ICE BofA 
New Issue U.S. Convertible Index (VNEW) and V0A0. VNEW current yield is weighted at 83.80% and V0A0 current yield 
is weighted at 16.20% based on a straight-line migration using the V0A0 expected life of 3.24 years as of 12/31/2023. 
Throughout this paper, unless otherwise indicated, global convertibles are represented by the ICE BofA Global 300 
Convertible Index (VG00). In lieu of a global new issue index, our global convertible current yield is derived by adding 
the VNEW’s current yield to the difference between the current month’s V0A0 and VG00 current yield, and then 
further adding the difference between the VNEW’s current yield and our U.S. convertible current yield estimate.  

http://www.horizonactuarial.com/
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6. Source: Bloomberg. Data is as of 12/31/2023. New issue current yield range of 2% and 4% is represented by the 25th 
and 75th percentiles respectively of new issues brought to market in 2023 using the V0A0 January 2024 universe. 

7. Source: ICE Data Services, Bloomberg. Data is monthly from 5/31/1992 through 12/31/2021 for the “Underlying Equity 
Return” which is represented by the V0A0 Underlying Equities, and from 5/31/1994 through 12/31/2023 for “Beta of 
Convertibles to Underlying Equities” which is represented by the beta of the V0A0 to the V0A0 Underlying Equities (R2 

= 0.74).  
8. Source: ICE Data Services, Bloomberg. For the “Underlying Equity Return,” data is monthly starting from 12/31/2003, 

which is the earliest date that data is available for the underlying equities of the constituents of the VG00 (“VG00 
Underlying Equities”), and ending on 12/31/2021, and from 12/31/2005 through 12/31/2023 for “Beta of Convertibles 
to Underlying Equities,” which is represented by the beta of the VG00 to the VG00 Underlying Equities (R2 = 0.30).  

9. Source: Bloomberg. Throughout this paper, unless otherwise indicated, U.S. small and mid-cap equities (“SMID cap”) 
are represented by the Russell 2500 Index (RU25INTR) and U.S. large cap equities are represented by the S&P 500 
(SPX). Data is monthly starting from 5/31/1992, which is the earliest date that data is available for the V0A0 Underlying 
Equities, and ending on 12/31/2023. All index returns throughout this paper are total returns.   

10. Source: Bloomberg, Advent Capital Management. For U.S. convertibles, data is monthly starting from 5/31/1992, 
which is the earliest date that data is available for the V0A0 Underlying Equities, and ending on 12/31/2023. For global 
convertibles, data is monthly starting from 12/31/2003, which is the earliest date that data is available for the VG00 
Underlying Equities, and ending on 12/31/2023. Throughout this paper, unless otherwise indicated, Emerging Market 
equities (“EM”) are represented by the MSCI Emerging Markets Index (MXEF).   

11. Source: ICE Data Services. Data is monthly and using the V0A0 and VG00 earliest consistent current yield data 
available, starting from 8/31/1991 and 9/30/2000 respectively, and ending on 12/31/2023.  

12. Source: ICE Data Services. For U.S. convertibles, data is monthly starting from 5/31/1992, which is the earliest date 
that data is available for the V0A0 Underlying Equities, and ending on 12/31/2023. For global convertibles, data is 
monthly starting from 12/31/2003, which is the earliest date that data is available for the VG00 Underlying Equities, 
and ending on 12/31/2023. 

13. Source: Horizon Actuarial Services, Bloomberg. Data is daily starting from 3/8/1991, which is the date of the earliest 
consistent Russell 2500 Index data available, and ending on 12/31/2023.   

14. Source: Horizon Actuarial Services, Bloomberg. Data is monthly starting from 9/30/2003, which is the earliest date 
that data is available for the FTSE Developed All Cap Ex-U.S. Index (AD09X), and ending on 12/31/2023. U.S. High Yield 
is represented by the ICE BofA U.S. High Yield Index (H0A0). U.S. IG Fixed Income is represented by the ICE BofA U.S. 
Corporate Index (C0A0). Non-U.S. Dev. Equity is represented by the FTSE Developed All Cap Ex-U.S. Index (AD09X), 
and EM Equity is represented by the MSCI Emerging Markets Index (MXEF).   

15. Source: Bloomberg. See the table below for representative indices and start dates used for idiosyncratic return 
regressions (Step 3) for each asset class. Data is daily using the V0A0 market open dates. Regressions and historical 
maximum and minimum correlations are starting from 10/31/1995, which is the earliest consistent daily data of the 
VG00, and ending on 12/31/2023, or the date of the earliest consistent daily data for each respective index, through 
12/31/2023.  
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Asset Class  Reference Index (Bloomberg Ticker)  

Regression Start 
Dates (U.S. and 

Global)  

1  U.S. Convertibles  
ICE BofA US Convertible Excluding Mandatory Index 
(V0A0)  

10/31/1995 

2  Global Convertibles  ICE BofA Global 300 Convertible Index (VG00)  10/31/1995 
3  U.S. Equity - Large Cap  S&P 500 Index (SPX)  10/31/1995 
4  U.S. Equity - Small/Mid Cap  Russell 2500 Index (RU25INTR)   10/31/1995 
5  Non-U.S. Equity - Developed  FTSE Developed All Cap Ex-U.S. Index (AD09X)  9/23/2003 
6  Non-U.S. Equity - Emerging  MSCI Emerging Markets Index (MXEF)  10/31/1995 
7  U.S. Corp Bonds - Core IG  ICE BofA U.S. Corporate Index Total Return (C0A0)  10/31/1995 
8  U.S. Corp Bonds - Long Dur.  ICE BofA 10+ Year U.S. Corporate Index (C9A0)  10/31/1995 
9  U.S. Corp Bonds - High Yield  ICE BofA U.S. High Yield Index (H0A0)  10/31/1995 

10  Non-U.S. Debt - Developed  FTSE World Government Bond Index (SBNUU)  10/31/1995 

11  Non-U.S. Debt - Emerging  
Bloomberg Emerging Global Total Return Index 
(I01486US)  

11/30/1998 

12  U.S. Treas. (Cash Equiv.)  United States 1-year Treasury Bill (GC03)  10/31/1995 
13  TIPS (Inflation-Protected)  Bloomberg U.S. Treasury Inflation Notes (LBUTTRUU)  4/15/1998 
14  Real Estate  Dow Jones U.S. Real Estate Index (DJUSRE)  10/31/1995 
15  Hedge Funds*  BarclayHedge Hedge Fund Index (BGHSHEDG)  10/31/1995 
16  Commodities  Bloomberg Commodity Index (BCOM)  10/31/1995 
17  Infrastructure  S&P Global Infrastructure Index (SPGTIND)  11/19/2001 
18  Private Equity  S&P Listed Private Equity Index (SPLPEQTY)  11/24/2003 
19  Private Debt**  Bloomberg Debt Private Equity Index (PEDEBT)  See Footnote 

*Returns are monthly 
**The private debt asset class had limited data available, so we used quarterly average 5-year trailing idiosyncratic 
volatility starting from 6/29/2012 through 9/30/2015 as a proxy for estimating the future idiosyncratic volatility to 
U.S. and global convertibles. We chose these date ranges because that is the time period when PEDEBT volatility most 
accurately matched the 11.73% Horizon Actuarial private debt volatility expectation. Data for historical maximum and 
minimum correlations is quarterly starting from 3/30/2007 and ending on 9/29/2023. 

16. Source: Bloomberg. Data is monthly starting from the inception of the V0A0 Index on 12/31/1987, and ending on 
12/31/2023.  

17. Source: ICE Data Services. Data is daily star�ng from 12/19/2017, which is the date of the earliest consistent data for 
the ICE Defensive Conver�ble Index (Q988), and ending on 12/31/2023. Due to limited data, the future es�mate of 
“beta of conver�bles to conver�ble underlying equi�es” is calculated using the historical beta from 12/19/2017 
through 12/31/2023. 

18. Source: ICE Data Services. Data is monthly star�ng from 5/31/1992, which is the earliest date that data is available for 
the V0A0 Underlying Equi�es and ending on 12/31/2023. 
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19. Source: ICE Data Services. Data is monthly star�ng from 12/31/1994, which is the date of the earliest consistent data 
for the underlying equi�es of the cons�tuents of the V0S0, and ending on 1/31/2024. Conver�ble bonds are 
represented by the ICE BofA US Conver�ble Excluding Mandatory & Preferred Index (V0S0) and the conver�ble 
preferreds are represented by the ICE BofA US Conver�ble Preferred Excluding Mandatory Index (V0P0), which when 
combined, result in the V0A0. More informa�on on the Fama-French model can be found at 
mba.tuck.dartmouth.edu/pages/faculty/ken.french.  

DISCLOSURES  
Firm Informa�on  

Advent Capital Management, LLC (Advent) is an investment adviser registered with the Securi�es and Exchange 
Commission under the Investment Advisers Act of 1940. Advent is an independent, privately held limited liability company. 
Advent Capital Management UK Limited, a wholly-owned subsidiary of Advent located in London, is authorized and 
regulated by the U.K. Financial Conduct Authority.  

No representa�on or warranty is made as to the accuracy or reasonableness of the above presented projec�ons, 
assump�ons or returns derived from these assump�ons.  The es�mated returns contained herein are inherently uncertain 
and are subject to numerous business, industry, market, regulatory and financial factors that are outside of Advent’s 
control.  The stated assump�ons have been derived by Advent based on the Horizon Actuarial Services’ 2023 Survey of 
Capital Market Assump�ons, market data and internal Advent models.   Data obtained from third-party sources is believed 
to be reliable; however, Advent does not guarantee the accuracy, adequacy or completeness of such informa�on.  There 
is no guarantee that the assump�ons will be realized or achieved, and outcomes may be significantly different than those 
forecasted.  No representa�on is made that an account or fund will or is likely to achieve the forecasted return ranges 
included.  Clients/investors should keep in mind that markets are vola�le and unpredictable. Moreover, future correla�ons 
may be significantly different than the historical results and/or correla�ons.  The forecasted return ranges are based on 
Advent’s internal calcula�ons and models.  The forecasted return ranges set forth in this presenta�on are provided for 
illustra�ve purposes only and may not be indica�ve of future investment results.   

Important Informa�on: 

This document does not cons�tute and should not be construed as an offering of advisory services or an offer to sell or a 
solicita�on to buy any securi�es or related financial instruments in any jurisdic�on. This document is for informa�onal 
purposes only and should not be considered as a recommenda�on of any par�cular security, strategy, or investment 
product. No investment advice or financial 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 no�ce, do not reflect actual investment results 
and are not guarantees of future events, returns, or results.  

General Risk Warnings:  

Past performance does not guarantee, and is not a reliable indicator of, future results and the performance of an account 
may be substan�ally different. The performance of an Advent investment strategy or account may be vola�le, and an 
investor could lose all or a substan�al por�on of any investment made in an Advent investment strategy or account. No 
representa�on is given that an Advent investment strategy or account is suitable for any par�cular investor. Market 
condi�ons can fluctuate and vary widely over �me and can result in a loss of strategy value. Advent makes no guarantee 

https://mba.tuck.dartmouth.edu/pages/faculty/ken.french
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or representa�on that any Advent investment strategy or account will achieve its investment objec�ve or have posi�ve 
returns. Inves�ng in financial markets involves a substan�al degree of risk and there can be no guarantee that the 
investment objec�ves of an Advent investment strategy or account will be achieved. Returns presented on a gross basis 
are substan�ally higher than returns presented on a net basis because gross returns do not reflect the deduc�on of 
investment advisory fees and other expenses that would be incurred by a client. The returns of a client investment in any 
investment strategy will be reduced by the advisory fees and any other expenses it may incur in the management of its 
account. Advisory fees have a compounded effect in reducing account performance over �me. Net performance reflects 
the deduc�on of management fees and the reinvestment of dividends and other earnings.  

Please note that risks associated with a strategy in conver�bles securi�es may include, but are not limited to, default risk 
(risk that the company issuing a conver�ble security will be unable to repay principal and interest), exposure to a 
poten�ally more vola�le market compared to investments in other types of securi�es, higher sensi�vity to interest rates, 
which could result in the poten�al for lower capital gains than that of common stock equivalents, and the possibility of 
redemp�on at the op�on of the issuer. 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 objec�ves is dependent upon a mul�tude of factors, 
many of which are beyond the control of Advent. Although Advent-generated 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 informa�on contained in this document does not 
purport to cover all maters that may be relevant for the purposes of considering whether or not to make any prospec�ve 
investment. Prospec�ve investors should conduct their own inves�ga�ons in rela�on to the maters referred to in this 
document and are recommended to consult their own advisers in rela�on to such maters. 
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