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CHAPTER 11: SUPPLEMENT 3 

 

Sources Of Equity Volatility & Systematic 

And Idiosyncratic Volatility 
 

 

 

C11.S3.1 WHAT CAUSES VOLATILITY? 

 

 Volatility describes the change or instability in the price of an asset. Because the price of 

a stock is a function of what the company is and will be worth, and what the market is 

willing and able to pay for it, volatility is therefore a function of changes in the value of 

the company and changing market conditions. There are many models that can be applied 

to the question of change in valuation, and several relevant drivers of market conditions. 

Let’s consider 10 popular models of valuation to illustrate the way in which uncertainty or 

instability in model inputs creates valuation volatility. 

Because volatility is a description of the variability in the change in price of an 

asset, it is subject to anything that could affect the value of that asset. Let’s consider 10 

popular models of valuation to illustrate the way in which uncertainty, or instability in 

model inputs, creates valuation volatility.  

 

 

C11.S3.1.1 The Price Earnings Ratio  

 

…models a stock price as a function of price divided by earnings per share times: the P/E 

ratio is also called the earnings multiple, and it is sometimes expressed as the more intuitive 

“earnings yield,” or E as a percentage of P. It is used to consider what could happen to the 

stock price if earnings were to change or if the multiple changed. Equity analysts model 

future earnings and potential changes to the multiple (also called “re-rating”) to project a 

target price for the stock. As models are updated based on new information or opinion, the 

target price changes. In an arithmetical sense, stock price volatility is a function of earnings 

per share volatility and P/E ratio volatility.   

 

 

C11.S3.1.2 The PEG or P/E-to-Growth Ratio   

…model says that a stock price is a function of its earnings growth, and the PEG multiple 

is what the market is willing to pay for it. In the long run, a company’s earnings in the 

distant past matters little—what really matters is how much its earnings have grown and 

are expected to continue growing. Because a slight change in the trajectory of earnings can 
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have a large effect in the long run, changes in earnings growth or in the PEG ratio (which 

is based on the market’s perception of future growth) have a big effect on price volatility. 

 

C11.S3.1.3 The Capital Asset Pricing Model   

 

…was developed to explain the performance of individual stocks relative to the overall 

market or an index. The beta of a stock relative to the index, which is the covariance of a 

stock to the index divided by the variance of the index, determines how much a stock is 

expected to change given a change in the index. Beta is a measurement of both directional 

correlation (do the two things move consistently?) and magnitude (does the stock move 

more or less than the index?). But beta is not static. While it can be high during market 

dislocations (as everything falls in tandem), it can fall in more normal markets especially 

if the stock is prone to reacting to more idiosyncratic factors (related to the company’s 

ability to innovate, rather than merely leveraging economic growth). When beta is low, 

alpha (the idiosyncratic return—either positive or negative) tends to dominate. Therefore, 

price volatility is a function of market or index returns (and all of the factors that influence 

the overall market), the volatility of beta, and the volatility of alpha. 

 

C11.S3.1.4  An old Saying in Banking: the Balance Sheet is the Income 

Statement  

 

…the properties of the assets (loans) and liabilities (deposits) on a bank’s balance sheet 

determine the returns on the income statement. (As recently as the 1950s, US banks 

reported balance sheets only, and it was necessary to subtract the prior balance sheet 

figures, net of dividends paid, in order to calculate income; perhaps “earnings” was too 

coarse a concept for the staid bankers of the day.) Book value is the value of assets minus 

liabilities, and many companies can be valued as a function of book value and the price to 

book ratio. In this context, price volatility is a function of asset volatility (are the loans 

performing, and will they continue to perform?), liability volatility (will depositors 

withdraw if interest rates change?), and the Price/Book (P/B) ratio often corresponds to the 

spread or Net Interest Margin (NIM) between deposit rates and loan rates. This framework 

is applicable to any asset-heavy businesses. A similar approach called Price to Tangible 

Book Value per share excludes intangible assets (such as goodwill) from assets. 

 

 

C11.S3.1.5 The Earnings Leverage model  

…says that the enterprise value of a company, including both stock market capitalization 

and the value of all of the company’s net debt outstanding (or net cash in some cases), is 

equal to a multiple of the earnings before interest taxes depreciation and amortization 

(EBITDA). A company that has little EBITDA relative to its debt and market capitalization 

is highly levered. If the stock price and, hence, the enterprise value declines, then leverage 
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increases. If EBITDA falls, leverage also increases. Increased financial leverage suggests 

higher stock price volatility. 

Ultimately, of course, EBITDA ignores the need for capital investing to replace 

physical assets that depreciate; e.g., evaluating a capital-intensive business like a railroad 

on such a basis would probably make the enterprise value appear undervalued even if the 

company was cash flow negative after replacing worn out track and rolling stock. Hence 

enterprise value relative to cash flow is a more realistic measure of financial leverage. 

 

C11.S3.1.6 The Discounted Dividend Model    

 

…says that a stock price is worth the net present value of all future dividend payments, or 

alternatively the present value of a fixed number of future dividends plus the present value 

of a terminal stock price. Therefore, stock price volatility is a function of dividend yield 

volatility, as well as volatility in the discount rate, and the volatility of earnings growth 

(which is a major determinate of terminal stock value). 

 

C11.S3.1.7 The Equity Risk Premium Model    

 

…says that the market expects a return on a stock commensurate with its riskiness 

(volatility or market beta) over and above the risk-free rate. Therefore, stock price volatility 

is a function of the volatility of the risk-free rate, and of the risk premium. 

 

C11.S3.1.8 The Merton Model  

 

…is a method of valuing a stock that regards the stock as an option on the future earnings 

of the company over and above the level of debt. This framework uses the same stochastic 

process as is used in option valuation in the BSM valuation model (presented in Chapter 

10), except that expected future earnings is substituted for the stock price, and the level of 

net debt is substituted for the strike price. In this framework, stock price volatility is a 

function of the cumulative standard normal distribution of future earnings. The model 

assumes fixed interest rates and fixed volatility as “simplifying assumptions” that do not 

accurately reflect reality. Therefore, the Merton Model implies that risk free rate volatility 

as well as earnings volatility are sources of price volatility.  

 

 

C11.S3.1.9 The Free Cash Flow Valuation model or Operating Free 

Cash Flow (OFCF) model  

 …regards the stock price as a function of earnings before interest less cash required for 

operations such as capital expenditures and working capital divided by the discount rate 

adjusted for the expected growth rate in OFCF. Therefore, price volatility is a function of 

the any changes in earnings, earnings growth, or the discount rate. 
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 C11.S3.1.10 Cyclically Adjusted P/E (CAPE) model  

 

…suggests that value (stock price) is a function of long-term real earnings (trailing 10-year 

adjusted for inflation) and the cyclically adjusted P/E. In other words, a stock price will 

gravitate toward its current earnings and its CAPE ratio. Therefore, price volatility is a 

function of changes in earnings and the relative valuation of the stock versus its CAPE. 

 

 

C11.S3.2 VALUATION AND VOLATILITY DUE TO MARKET TECHNICAL 

CONDITIONS 

Value is not only a function of the 10 fundamental models we have described, it is also a 

function of market dynamics. There is an old saying that something is only worth what 

someone else is willing to pay for it—and this truism introduces the behavior of market 

participants into the equation. The following is a list of ways in which behavior affects 

volatility. 

 

C11.S3.2.1 Active versus Passive Participants 

 

While active investors pay close attention to at least some of the models listed above, many 

investors simply ignore all of the models and invest simply because that is their mandate. 

Passive broad market or index ETFs exist simply to buy or sell everything in their mandate 

as money flows in or out. While the general perception is that passive investing has reduced 

volatility, there are times when it exacerbates it. When a stock qualifies (or gets 

disqualified) from inclusion in an index, passive funds are forced to transact regardless of 

the price—which necessitates indiscriminate buying or selling. 

 

C11.S3.2.2 High Frequency Traders (or Algos,  since they use 

algorithms) 

 

The Dow Jones Industrial Average crashed over 1,000 points in 15 minutes on May 6, 

2010, and then almost immediately recovered to its previous level—an event that came to 

be called a “flash crash.” Within two years, the US Justice Department had brought a 22-

count indictment against a trader named Navinder Sarao for “spoofing”—a practice of 

entering and then cancelling fake orders in an effort to move markets. In two minutes on 

October 6, 2016 the British Pound lost 6% versus the US dollar and then immediately 

recovered—possibly the result of a “fat fingered” trade or an errant algorithmic trade. 

These and several other examples demonstrate the brief but shocking consequences of 

automated trading. In general, the increased trading volume created by algorithmic trading 

is thought to enhance liquidity and therefore reduce volatility. Yet occasionally the algos 

misfire and create more rather than less volatility. Since convertible bonds are almost 
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exclusively traded by humans rather than computers, a “flash crash” in the convertible 

market seems inconceivable. Given that convertible trading often involves hedging, the 

convertible market benefits from increased liquidity of common stocks, yet the convertible 

market is obviously susceptible to stock price dislocations—which may be a consequence 

of algorithms that enable buying in milliseconds when a large buy order is detected, and 

equally quick selling in front of a significant sell order—as described in the book, Flash 

Boys.1 

 

 

C11.S3.2.3 Volatility Trading 

 

The VIX volatility index quadrupled from its open at 12.5 on February 1, 2018 to over 50 

on February 6, 2018. Prior to the “2018 Volatility Spike,” the index had had an 

unprecedented run of low volatility. The VIX had been less than 11 on 70% of the trading 

days over the prior nine months—despite the fact that the long run average volatility of the 

index was 15 and the average volatility of the constituents was in the high twenties. 

Furthermore, the volatility of volatility had fallen to very low levels as depicted in Figure 

C11.S3.F3.01. It is likely that widespread shorting of volatility by selling options led to the 

extraordinary low levels of the VIX in the second half of 2017. Such a strategy can be very 

profitable…until it isn’t. In February 2018 a sharp spike in volatility led to a collapse in 

the short volatility trade. The ProShares short VIX ETF (SVXY) fell more than 80% on 

February 6th.  

 The unwinding of the short volatility trade that occurred was doubtlessly very 

expensive for the short volatility speculators, however within about a week, the VIX had 

returned to a level below 20. The shorting volatility by selling options reduces the cost of 

hedging either long or short positions in the underlying stock or index. If the cost of the 

hedge snaps back, it can lead to the unwinding of the long or short positions thereby 

increasing volatility in the underlying. 
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C11.S3.F3.01 Avg and Max VIX vs. Vol of VIX by Quarter (Q1 1990-Q1 2021)  

 

Data: Bloomberg 

 

 

C11.S3.2.4 Systemic Leverage Total Debt to GDP and the Economic 

Balance Sheet  

 

Since the Great Financial Crisis (GFC), households have reduced debt levels, while 

corporations and governments have increased debt levels. Household debt as a percent of 

GDP has fallen almost 40% from nearly 1.3x to less than 0.8x GDP.  The reduction in 

household debt is even more dramatic in terms of the interest cost relative to GDP due to 

the long period of low interest rates pursued by the Federal Reserve beginning in 2008. For 

example, the average 30 year mortgage rate has fallen from over 6% in mid 2008 to under 

3% at the end of 2020. 

 Yet the progress made by consumers in paying down debt has been more than offset 

by increased government debt in support of deficit spending, and increased corporate 

leverage. Total debt, including household, corporate, and government debt has increased 

from 2009 through the COVID-19 crisis. Hence the economy as a whole is even more 

levered than it was at the time of the GFC. Just as leverage increases volatility at the 

corporate level, so too does total leverage affect volatility at the national level. While the 

cost of servicing this debt has declined, and therefore a national calculation of interest 

expense would be down since the GFC, the capacity of the economy to grow through 

increased borrowing appears constrained, and markets may be faced with increased 

leverage induced volatility.  
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C11.S3.2.5 Systemic Liquidity and Central Bank Response 

 

Central banks control the supply of money, adding and removing liquidity according to 

their mandate. In September 2019 liquidity evaporated in the repurchase agreement 

(“repo”) markets and momentarily pushed money market rates above the Federal Reserve’s 

target. The Federal Reserve responded by injecting $128 billion of liquidity. Six months 

later, when COVID-19 had afflicted the markets, the Federal Reserve provided $2 trillion 

of support to keep markets functioning. Without such drastic measures liquidity induced 

volatility could have spiked. 

 

C11.S3.2.6 Hidden Volatility Not all Markets are Liquid 

 

While private equity and credit positions can be traded in normal markets, there is no 

expectation that positions can be traded at any time. Neither is there an expectation for 

regular marking-to-market of positions. While this can create an appearance of stability, 

when positions must be traded in stressed markets it can create sharp and unexpected losses 

of market value for investors. 

 

C11.S3.2.7 Best House on a Bad Street 

 

Even when everything fundamental and technical seems more volatile, sometimes 

volatility abates as money pours out of the riskiest markets and into those that are regarded 

as relatively safe havens, e.g., currencies such as the US dollar and Japanese yen, 

defensive/non-cyclical sectors, lower leverage companies, and higher growth companies.  

 

C11.S3.2.8 Market Friction Trading Costs Can Mask Some Volatility 

 

Occasionally, politicians float the idea of transaction taxes with the hope that this might 

reduce volatility by discouraging speculation. However, an important cause of volatility is 

low trading volumes, and if the price discovery mechanism is impeded in this way, it could 

cause more, not less, market volatility. A trading tax would presumably eliminate high 

frequency trading…which would reduce liquidity…but would also eliminate a market 

activity that has doubtful utility within the context of the capitalism that provides prosperity 

for the people and justifies the existence of capital markets. 

 

 

C11.S3.3 TYPES OF VOLATILITY 

 

“Volatility” is often used as a euphemism for corrections or bear markets, which typically 

involve significant market losses for investors. (No one complaints about volatility when 

markets are soaring.) Severe volatility can be frightening. While low volatility stocks have 
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both low frequency of variation and low amplitude (severity) of variation, more volatile 

stocks can have more frequent dislocations and bigger dislocations.  

 

 

C11.S3.3.1 Actual Stock Volatility (Movement versus Uncertainty) 

 

There is a minor debate as to whether volatility is a result of uncertainty. To an extent, it 

is. Consider a high-quality bond with a maturity in one year versus the stock of a small-

capitalization growth company. The value of the bond is going to be more stable (have less 

volatility) since the principal that will be paid at maturity is known with relative certainty. 

That future value can be discounted to today, and unless the discount rates change, the 

value will not vary much from day to day. Institutional investors have access to the relevant 

information, so there is little deviation based on perception of the facts. The stock, 

however, has greater volatility since its value in one year is far from certain. Multiple 

factors pertaining to the health of its industry, or competitiveness of its products, etc., 

determine the longer-term value of its stock. The flow of economic news, or idiosyncratic 

company news, or even the way different investors perceive the news—can cause 

significant volatility. 

 

 
C11.S3.F3.02 Implied versus Historical Volatility 

 

 

Data: Bloomberg 

 

 

C11.S3.3.2 Correlated Volatility versus Uncorrelated and Negatively 

Correlated Volatility 

 

The price movement of an asset can either be correlated or uncorrelated to equity market 

indices. While volatility measures the movement of the price of an asset on an absolute 

basis, beta measures the movement relative to an index. If the asset is more volatile and 
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highly correlated to an index, its beta is usually greater than 1.0. In other words, when the 

index is down, the asset is likely to be down more, and when the index is up, the asset is 

likely to be up more.  

 If all members of an index were perfectly correlated, then the index volatility would 

be the same as the index average member volatility, but because correlations are usually 

less than one, the diversification effect makes the volatility of the index (or portfolio) 

significantly less than the average volatility of the individual members.  

 Generally, the lower the correlation of a security to the index (or portfolio), the 

greater the diversification benefit the security brings to the whole—especially if the low 

correlation is accompanied by high volatility. Companies that issue convertible bonds are 

prone to low correlation and high volatility. If the drivers of the return are uncorrelated 

and based on the idiosyncratic growth of the company (which comes from rapid or 

unpredictable innovation), then returns can be significantly positive—even when the 

economy is sluggish or contracting. Hence convertible bonds may reduce the volatility of 

the index (or portfolio) without sacrificing expected long run return. 

 Furthermore, if a driver of return is negatively correlated, it means that the driver 

boosts performance at exactly the time when the overall index (or portfolio) is falling. 

Convertibles have two additional properties that are negatively correlated with equity 

indices. Both the low/non-correlated nature of convertible issuer fundamentals and the 

negatively correlated nature of convertible bond properties harness volatility to create 

positive returns in a vega strategy. 

 

 

C11.S3.3.3 Single Issue versus Portfolio or Index Volatility  

 

As noted in Section C11.S3.3.2, the diversification effect in portfolios and indices means 

that group level volatility is always less than the average volatility of the individual 

members (so long as average correlation is less than 1). In other words, while an index 

such as the S&P 500 typically has volatility in the mid-teens, the average volatility of all 

of its members is typically in the twenties to thirties (roughly double that of the index). 

This is generally true of both observed price movement of the individual equities and the 

index, as well as the volatilities implied by option prices. 

 Both index and individual equity volatility can vary significantly over time. For 

example, Cardtronics stock actual 30-day volatility has varied between 23 and 71, while 

option implied volatility has varied between 21 and 42, while the S&P 500 index actual 

30-day volatility has varied between 5.5 and 19, and implied volatility between 6 and 24.  
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C11.S3.3.4 Option Implied Volatility 

 

Convertible bonds are essentially a straight bond with an attached equity option (or 

warrant). Equity options have what is called an “implied” volatility. Because the volatility 

of equity changes over time, historical measurements of volatility are not necessarily the 

same as market expectations of future volatility. While the market expectation is not 

directly observable, it can be deduced (implied) from option prices.  

 

 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝑂𝑝𝑡𝑖𝑜𝑛 =  𝑓(𝑆𝑡𝑟𝑖𝑘𝑒, 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒, 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦, 𝑅𝑖𝑠𝑘 − 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒) 

therefore 

𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑉𝑜𝑙 =  𝑓(𝑆𝑡𝑟𝑖𝑘𝑒, 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒, 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝑂𝑝𝑡𝑖𝑜𝑛)  

 

 

C11.S3.3.5 Convertible Implied Volatility 

 

A convertible bond, like an equity option, has an implied volatility. This is the volatility at 

which the theoretical price of the convertible is equal to the actual market price. However, 

unlike an equity option, there is a second variable necessary to determine theoretical price, 

which is not necessarily directly observable in the market: credit spread. If a pari passu 

straight bond or liquid collateralized debt security (CDS) exists, the credit spread of such 

securities can be used to infer an appropriate spread for the convertible. If not, a spread can 

be assumed from the credit rating or from credit fundamentals. Since a very significant 

percentage of convertible bonds are not rated, different market participants will use 

different spread assumptions depending on the conclusions (or absence) of their credit 

research. 

 

𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐵𝑜𝑛𝑑 =  𝑓(𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠, 𝑅𝑖𝑠𝑘 − 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝐶𝑟𝑒𝑑𝑖𝑡 𝑆𝑝𝑟𝑒𝑎𝑑) 

and 

𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑆𝑝𝑟𝑒𝑎𝑑 =  𝑓(𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠, 𝑅𝑖𝑠𝑘 − 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐵𝑜𝑛𝑑) 

therefore 

𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑉𝑜𝑙 

=  𝑓(𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒, 𝑆𝑡𝑟𝑖𝑘𝑒, 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒, 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠, 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝑆𝑝𝑟𝑒𝑎𝑑) 

 

Recently, convertible bond implied volatility has fallen relative to historical averages, and 

convertible volatility remains well below the three-year moving average. That said, the 

probability of a reversion to the mean is significant when volatility is more than 5 volatility 

points below the three-year moving average, and history suggests a 3 volatility point 

reversion over the course of one year. 
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C11.S3.3.6 Convertible Assumed Volatility and Richness/Cheapness  

 

Once an implied volatility is determined, a volatility trader will compare that to the 

historical or expected volatility to determine if the volatility is “rich or cheap.” In other 

words, if the implied volatility is 25, and the actual or expected volatility is 30, a bond can 

be regarded as “5 vol points cheap.” This cheapness can also be expressed in terms of the 

price of the convertible relative to theoretical value (i.e., a bond with a theoretical value of 

115, and an actual market value of 110 can be said to be 5 bond points cheap). 

Alternatively, those 500 basis points (bp) of cheapness can be expressed in terms of spread 

(i.e., a bond with an assumed spread of 300 bp and effective duration of 3, with a cheapness 

of 500 basis points, can be said to have an implied spread of 500).  

 

 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑆𝑝𝑟𝑒𝑎𝑑 =  𝑓(𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒, 𝑆𝑡𝑟𝑖𝑘𝑒, 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒,  

𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠, 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦) 

therefore 

𝐶ℎ𝑒𝑎𝑝𝑛𝑒𝑠𝑠 = 𝑓(𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒, 𝑆𝑡𝑟𝑖𝑘𝑒, 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒,  

𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠, 𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒, 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝑆𝑝𝑟𝑒𝑎𝑑, 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦) 

 

 

C11.S3.3.7 Th Volatility: Term Structure, Skew, Smile, and 

Surface 

 

Generally speaking, equity price movements increase with respect to time, or to be more 

precise, the square root of time. For example, a stock with an annualized standard deviation 

of 30 might be expected to move 30% over the course of a year, or 60% over the course of 

four years, or 15% over the course of 3 months. 

 

30 × √1 year = 30;   30 ×√0.25 years = 15;  30 × √4 𝑦𝑒𝑎𝑟𝑠 = 60 

 

However, implied volatilities of various maturities on the same underlying equity rarely 

reflect a constant/ flat term structure. There can be a variety of reasons for these 

irregularities ranging from supply/demand for shorter term instruments, to idiosyncratic 

reasons pertaining to corporate debt maturities, licenses, or production schedules. 
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S&P call option volatility is upward sloping, likely due to a supply/demand relationship. 

 

C11.S3.F3.03 S&P Call Option Implied Volatility 

 

 

Source: Bloomberg 

 

 

C11.S3.F3.04 Average Convertible Implied Volatility 

 

Source: KYNEX, Advent Capital Management, LLC 

  

 

On the other hand, convertible implied volatility is downward sloping, which is consistent 

with the higher short-term actual and realized volatility relative to longer term convertible 

implied volatility.  

 Volatility varies not only with respect to term, but also with respect to moneyness. 

This is generally referred to as skew or smile, depending on its “shape.”  

 When volatility tends to increase as an option moves away from the strike price in 

either direction, the chart is called a volatility smile. Listed call options tend to have more 
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“expensive” volatility for significantly out-of-the-money options, whereas convertibles 

(which are always issued out-of-the-money) tend to offer relatively cheap volatility. 

A volatility surface is simply a three-dimensional graphic of volatility with respect to term 

and moneyness. 

 

 

C11.S3.3.8 Actual versus Realized Volatility 

 

A volatility strategy is a method of monetizing equity volatility. This is accomplished by 

being long vega and gamma (a concept that will be explained further in the next section), 

while hedging out delta (and potentially rho) exposures. This is done by going long a 

convertible bond and short the underlying equity equal to the amount of delta in the 

convertible. 

The preceding volatility strategy effectively creates a “synthetic put.” When the 

stock price declines, the stock short makes more money than the convertible bond loses. 

Similarly, when stock price rises, the convertible bond gains more money than the loss 

from the equity hedge. As the equity hedge is adjusted up and down over time, profits are 

realized. Actual volatility is the volatility of the equity over the holding period of the 

strategy. If the hedges are adjusted continuously or at least at local peaks and troughs, all 

of this actual volatility can be converted into realized volatility. However, if equity prices 

move up and down (or down and up) without any adjustments to the equity hedge, not all 

of the actual volatility will be realized. Rho exposures can also affect the profitability of a 

volatility strategy. If credit spreads on a convertible bond widen significantly without any 

credit hedge, the strategy could lose money, which underscores the importance (and value) 

of having a proper understanding of the credit fundamentals. That said, when credit spreads 

widen, implied volatility tends to increase, which creates an offsetting gain in the value of 

the conversion feature. If risk-free rates rise, that can also create losses, however 

convertible bonds tend to have very low overall effective duration (due to the fact that the 

optionality has negative duration), and convertible hedge fund managers tend to hedge rate 

exposure. 

 

  

 
1 The perception of trading disadvantages inspired Brad Katsuyama to found the IEX 

stock exchange, as explained in Flash Boys by Michael Lewis (New York: W.W. Norton 

& Company, 2014). 


