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syncratic risk.1 !is is simply not true (at 

least in the short term). Often valuation 

practitioners will admit the existence 

of significant idiosyncratic volatility in 

public stock prices, but then somehow 

inexplicably conclude that investors are 

idiosyncratic volatility is a function of id-

iosyncratic price changes, not the other 

time one can measure the existence of 

idiosyncratic volatility, the undiversified 

(or punished) for exposure to that risk.

-

tion of this type of volatility in the public 

investor need not be concerned with 

whether, or at what rate, the market 

!e matter is more than just seman-

have always looked to the public mar-

kets as a gauge of current systematic 

risk quantification—knowing that sys-

tematic risk is an important component 

is comprised of the two parts systematic and 
idiosyncratic (non-systematic), and that the latter is 
diversifiable, whereas the former is not.

academics and practitioners alike have 

looked to the public markets to see if 

these markets can also provide guid-

ance upon the task of quantifying idio-

syncratic risk as well. !e idea is that, if 

a close proxy (or, ideally, proxies) of the 

private firm can be found in the public 

markets, then the measurable idiosyn-

cratic risk of that public firm is probably 

representative of the company-specific 

risks (which is just another synonym for 

idiosyncratic risks) in the private equity 

firm. !e generally accepted doctrine is 

that private equity is typically purchased 

virtue of investing the majority of their 

disposable wealth in the private firm, 

cease to qualify as diversified investors. 

Indeed, they often become wholly un-

diversified investors and, as such, their 

exposure to and compensation for id-

iosyncratic risk become crucial to the 

overall success of the investment. It has 

been suggested that, provided there are 

only undiversified investors bidding 

on a given asset, each of the potential 

buyers will price in a risk premium for 

company-specific risk because these are 

risks the successful bidder will have to 

bear. !e seller would then either have 

to acquiesce to a price reduction that 

compensates the bidders for exposure 

to future company-specific risks, or else 

reject all offers in hopes that a fully di-

versified bidder may come along and 

raise the stakes. 

In the ongoing debate over the valid-

shown that the traditional capital asset 

-

ally imbedded in the TCOE formula. 

-

tors of TCOE appear to be disputing 

a reasonable approximation of a system-

atic risk return. !e main point of con-

tention is in the additional risk premium 

represent an appropriate risk-adjusted 

return for company-specific risks. 

!e topic at hand, then, is whether 

idiosyncratic risk is present in the public 

markets, and if it can be measured at the 

individual stock level. Obviously, if the 

answer to this question is no, then there 

would be no purpose in looking toward 

the public securities markets to find an 

idiosyncratic risk proxy for a private 

useful purpose. On the other hand, if the 

answer is yes, the more fascinating ques-

measure the presence of company-spe-

unfortunate, however, because it implies that investors can only be rewarded for the 

systematic risks taken and that there is never any return on non-systematic or idio-
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If it were literally the case that the mar-

ket provided no returns for idiosyncratic 

risk, insider trading would not be illegal. 

occurrences and its stock price would 

not move. It is, in fact, only because stock 

prices do move on company-specific news 

that unethical insiders are motivated to 

capitalize on non-public information. Id-

iosyncratic stock price movements per-

meate every component of the public 

market, from the smallest micro-cap firms 

to the largest multi-nationals. In fact, it is 

the prevalence of idiosyncratic stock price 

movements that require us to diversify our 

investments. If non-systematic risks did 

not impact security prices, there would be 

no reason to diversify. Instead, we could 

simply buy the one or two stocks that pro-

vided an expected return at the systematic 

our personal risk preferences. On the con-

trary, modern portfolio theory tells us that 

we need to allocate our investable capital 

over a wide array of assets to mitigate the 

impacts of idiosyncratic price volatility.2 

!is fact alone is conclusive evidence 

of the effects of idiosyncratic risk on the 

prices of public securities. 

-

cratic returns on any given security that 

the financial press devotes most of its at-

securities analyst say, “!is stock has a 

not have a job for long if he or she rec-

2 I will continue to use the terms price volatility 
and returns volatility interchangeably. Even though 
we measure the volatility of any given stock from the 
relative period-over-period returns, it is important 
to recognize that the underlying cause of those 
returns is volatility in stock price, and that consists 

price changes.

ommends only investments which are ex-

pected to return the market rate of risk (or 

analyst will cite reasons why a given firm 

has a competitive advantage over its peer 

group, and why the future economic fac-

tors3 are expected to become favorable to 

this specific firm. In so doing, he or she is 

signaling to potential undiversified inves-

tors that there are returns above system-

atic risk to be had here, for those specula-

tors willing to take the chance.

EX POST EXAMPLE

!e distinction between systematic 

and idiosyncratic returns can be illus-

trated with a simple example. Imagine 

we are omnipotent and all-knowing (at 

inexplicable reason, we know

the market’s returns (both positive and 

if the market decreases 1.0 percent in a 

be expected to decline 1.3 percent in that 

month.4

3 Admittedly, some of these economic factors 
will be system-wide or macroeconomic. It becomes 
increasingly difficult to clearly delineate between 
systematic and company-specific returns. If a 
gold producer, for example, patents an extraction 
technique that instantly transforms it to be the 
lowest-cost producer over all its competitors, then the 
resultant gain in that firm’s stock price can reasonably 

what if the future long-term price of gold increases 
and the entire industry of gold producers shows stock 

since the same risk-free rate is deducted from both the 
market and subject stock returns, there is no practical 
benefit to add to the complexity of the exposition 

the intercept, alpha, is virtually zero and need not be 
considered in the predicted monthly returns.

share price returns compared with the 

500 has increased exactly 1.0 percent 

month at $101.30. !is is exactly a 1.3 

presume, therefore, that in month one, 

-

turns were precisely a 1.3 factor of the 

market returns.

X closes at $103.80. !is represents a 

know the systematic return would only 

have equated to a 1.3 percent increase 

of positive idiosyncratic returns. Does 

-

suffers a 3.0 percent decline. In sym-

price of $100.50. Again, we know that the 

systematic-only returns would dictate a 

month-three closing price of $103.80 x 

this and the $100.50 actual price must 

represent an idiosyncratic return. 

EMPIRICAL EVIDENCE OF 

IDIOSYNCRATIC RISK

are significant idiosyncratic returns in 

Method One: One solution would 

be to repeat the observations described 

-
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times in recent history the equation 

-

turns)] does not manage to explain the 

actual historical returns achieved by 

that firm.5 !e problem with this meth-

odology is that determining any single 

of measurement difficulties. !erefore, 

any ex post (actual historic) return that 

does not accord with what the published 

-

ment, or the presence of idiosyncratic 

returns, or both.

Method Two: Another solution, 

marginally better, would be to look at 

the firm’s R-squared statistic. !e R-

5 Allowances would need be made for the alpha 
return if that was significantly different from zero.

squared statistic (or r2 or ρ2) is a sta-

tistical observation made in the linear 

regression process—the same process 

invoked to determine an individual se-

difficulties experienced in attempting to 

-

herent in the ρ2. !e benefit of using the 

ρ2, however, is that one can gain a quan-

tifiable understanding of how much of 

the overall price volatility the linear re-

gression has been able to explain. !at 

is, the ρ2 is an actual proportional ratio 

of how much systematic company price 

volatility the fitted regression line has 

been able to explain vs. the total amount 

of observed price volatility.6

ρ2 varies continuously between 0 and 

1, inclusive. An ρ2 of 1.0 would indicate 

that security’s price movements were 

perfectly correlated with the market and 

that the regression process managed to 

explain 100 percent of every one of that 

security’s past observed returns.  In 

such a case we would conclude that 100 

percent of the firm’s price volatility was 

systematic—it was entirely explained by 

movements in the market index. Simi-

Journal of Financial and 

Quantitative Analysis

line. A firm with an r-squared of one could have a 

deviation of returns also factors into these results.
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larly, a firm where the historic ρ2 obser-

vation was determined to be 0.8 would 

be said to be comprised of 80 percent 

systematic returns and 20 percent idio-

-

tation of the actual regression differ-

ences that the R-squared static captures.

-

gression process. !e slope of that line 

red line represents the simple average of 

in the sample.

!e observation yi
historical return that does not fall on the 

fitted regression line. !is would be an in-

actual market returns in that month (ap-

proximately 1.5 percent according to the 

actual returns were so low in that month. 

!e unexplained difference would be the 

distance between blue dot yi and that 

point on the blue regression line just di-

point as y(x). !e inference is that the un-

explained difference is wholly caused by 

idiosyncratic price movement.

!e total deviation is the distance 

red dashed line) and the blue dot yi and 

is represented by (yi – yavg
the regression has managed to explain 

a portion of that total deviation, namely 

TABLE 1: R2 OF 10 LARGEST MARKET CAP FIRMS IN S&P 500

TABLE 2: TOTAL RISK VARIANCE - MARKET VARIANCE = IDIOSYNCRATIC VARIANCE

A B C D E

Firm Name Symbol

Market Cap. As 

reported by NYSE 

or NASDAQ Jan. 

7, 2011 (in Bil$)

Long-Term R-

Squared 

measured at 

month-end 

Dec. 2010

# of monthly 

observations  in 

long-term 

sample

60 month R-

Squared 

measured at 

month-end Dec. 

2005 

60 month R-

Squared 

measured at 

month-end Dec. 

1995

60 month R-

Squared 

measured at 

month-end 

Dec. 1985

Apple Inc. AAPL 308.3 0.199 315 0.219 0.132 N/A

Chevron Corp. CVX 183.5 0.294 491 0.173 0.222 0.269

General Electric Co. GE 196.2 0.561 587 0.327 0.494 0.497

International Business Machines Corp IBM 183.8 0.364 587 0.516 0.051 0.352

JP Morgan Chase & Co. JPM 170.6 0.356 324 0.593 0.104 N/A

Johnson & Johnson JNJ 170.6 0.296 491 0.055 0.330 0.365

Microsoft Corporation MSFT 244.7 0.330 297 0.356 0.138 N/A

Proctor and Gamble Co. PG 183.0 0.240 491 0.026 0.273 0.227

AT&T Inc. T 170.5 0.247 317 0.225 0.119 N/A

Exxon Mobil Corp XOM 381.2 0.318 491 0.218 0.294 0.320

A B C = A - B D = 1 - (C / A) E =   A F = E * (1-D)

lobmySemaN mriF

Long-Term 

annualized 

variances (!i
2
) 

measured at 

month-end Dec. 

2010

Market 

Variance 

 i

2
!m

2 

Idiosyncratic 

Variance    ! i

2

Proportion of 

Systematic Risk: 

(1 - !"i
2
 / !i

2
)  

[equals #2
]

Total 

Annualized 

Volatiltiy 

(Standard 

Deviation)

Proportion of 

Volatility 

related to 

Idiosyncratic 

Risk

%7.02%8.52%9.91%53.5%33.1%86.6LPAA.cnI elppA

%0.9%7.21%4.92%41.1%74.0%16.1XVC.proC norvehC

General Electric Co. GE 1.72% 0.96% 0.75% 56.1% 13.1% 5.8%

International Business Machines Corp IBM 1.76% 0.64% 1.12% 36.4% 13.3% 8.4%

JP Morgan Chase & Co. JPM 3.44% 1.22% 2.22% 35.6% 18.5% 12.0%

Johnson & Johnson JNJ 1.34% 0.40% 0.94% 29.6% 11.6% 8.1%

Microsoft Corporation MSFT 4.13% 1.36% 2.77% 33.0% 20.3% 13.6%

Proctor and Gamble Co. PG 1.18% 0.28% 0.90% 24.0% 10.9% 8.3%

%5.9%6.21%7.42%91.1%93.0%85.1T.cnI T&TA

%4.6%4.9%8.13%16.0%82.0%98.0MOXproC liboM noxxE

Average 14.8% 10.2%

TABLE 2:  Total Risk Variance - Market Variance = Idiosyncratic Variance
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that distance from the red dashed line to 

the blue regression line, or (y(x) – yavg). 

!e R-squared statistic is equal to 

the ratio of the squared Explained Dis-

tance to the squared Total Deviation, 

or (y(x) – yavg)2
i – yavg)2. In this 

manner we can actually see that the R-

squared value describes the proportion 

of the physical distance the regression 

has managed to explain, compared with 

the total deviation to be explained. 

-

sumed here that it is mathematically 

possible to have just one point of devia-

tion off the regression line (it actually 

does not change when two or more ob-

servations do not fall exactly on the re-

gression line.

IDIOSYNCRATIC VOLATILITY

!eoretically speaking, if the market 

and there were absolutely no idiosyncratic 

price movements in the public markets, 

wouldn’t we expect every stock to report 

a ρ2

-

cause the ρ2

average firm reports a ρ2 of 0.9 or 0.8 or 

1.0 can be attributed to measurement er-

the Ibbotson Associates SBBI Valuation 

Edition 2003 Yearbook reports that ap-

proximately 93 percent of the 5,600 com-

an R-squared of less than 0.20. So the vast 

majority of public firms report ρ2’s that in-

dicate that idiosyncratic price movements 

are the dominant component of price vol-

atility, with systematic price volatility only 

accounting for approximately 20 percent 

of the total price movements.

To dispel the commonly held myth 

that it is only the smallest of publicly 

traded firms that are subject to idiosyn-

cratic price movements, we will look at 

the ρ2

-

comes clear that even the largest pub-

licly traded firms incur significant id-

over the very long term (in some cases 

almost five decades) half of these firms 

report ρ2’s less than 0.30, indicating 

volatility is the result of idiosyncratic 
2 greater than 

long-term ρ2’s with the five-year ob-

servations in columns C, D, and E, we 

can see that ρ2

concept. It changes over time and in 

some cases, there have been substan-

tial swings in the proportion of system-

atic risk incurred from one time period 

to the next.

Method �ree: -

spective on how to measure the degree 

of idiosyncratic risk is given to us by 
8

σi
2 = βi

2σm
2 + σεi

2

σi
2 is the variance (standard devia-

tion squared) of security i. 

i
2

σm
2 is the variance (standard devia-

tion squared) of the market index.

σεi
2 is the variance of the error term 

of security i (the error term are the 

unexplained distances in the regres-

sion, or  (y(x) - yi), referring back to 
our earlier graph).

Portfolio 

!eory and Capital Markets

  

σi
2 the variance term represents the 

total risk in the investment, 

i
2σm

2 is the systematic or market 

risk component, and

σεi
2 is the idiosyncratic or diversifiable 

risk component in the investment.

-

ily determined just from a regression of 

publicly available historic stock data (and 

the market index), we can then rearrange 

the terms to determine exactly what se-
9

σεi
2 = σi

2 - βi
2σm

2

Employing this methodology, in Ta-

ble 2 we will restate the table of 10 of the 

-

amine how much annual idiosyncratic 

volatility each has been subject to.

-

tive proportion of how much of the total 

variance is related to the market variance 

vs. the idiosyncratic variance. !e idio-

syncratic variance is literally that (y(x) 

– yi) distance that was physically identi-

fied in the graph above, the distance not 

explained by the regression. !e ratio of 

of idiosyncratic risk to total risk. And the 

Column D and this must then represent 

the proportion of systematic risk. It is not 

surprising, then, that the Column D in Ta-

ble 2 exactly agrees with the ρ2 reported 

i m
2 = ρ2(σi

2
m

2) which can 
be substituted into the above Sharpe formula and 
eventually simplified to (1 - ρ2) = σεi

2
i
2  which 

is figuratively saying 1 minus r-squared equals the 
ratio of the unexplained distance over total risk (i.e., 

Two, which tells us that r-squared represents 
the proportion of total risk explained by the 
regression—the systematic risk portion. 
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in Column A of Table 1—reaffirming the 

fact that the R-squared statistic reflects 

the percentage of systematic risk in any 

security.

Table 2 also highlights just how pre-

dominant idiosyncratic price move-

ments are even in the largest equities. 

!e simple average annualized volatil-

ity of all 10 of these stocks, measured 

over the very long term, is 14.8 per-

cent. Of this, over 10.0 percent per 

year can be said to be the result of fac-

tors other than the movement of the 

market index.

POSSIBLE SOLUTION: 

NET TO ZERO

!is is a conundrum. Traditional 

portfolio theory suggests that fully di-

versified investors will not demand any 

return for idiosyncratic risk and yet 

there is clear and substantial evidence 

that suggest that idiosyncratic risk is the 

primary driver of security price changes. 

One possible solution to this puzzle is 

that, over the long term, the unexplained 

variances or the σεi
2 on any given indi-

vidual security is expected to net to zero. 

!is is because the unexplained distances 

(the (y(x) – yi) measurement) will be com-

prised of both positive and negative un-

explained price movements (depending 

upon whether the unexplained yi obser-

vation is above or below the fit regression 

line) and when these are all summed over 

the long-term investment period, they net 

∑(y(x) – yi)
2 a large positive number may 

result. !e analogy would be an investor 

who finds his idiosyncratic returns to be 

2.0 percent positive in the first month fol-

lowed by two months of -1.0 percent neg-

ative idiosyncratic returns. On the whole, 

his idiosyncratic risk has netted to zero 

over that time period and if this accorded 

with his expectations at the time of mak-

ing the investment, he may not bother to 

factor in a cost for these ultimately revers-

ing risks at the time of purchase.10

reasonably prudent investor to adopt this 

perspective, it must be the case that the 

idiosyncratic price movements are com-

paratively small, relative to the main re-

also be the case that the idiosyncratic 

deviations must be of short duration and 

recovery to net zero occurs frequently. It 

is unlikely, for example, that any inves-

tor would tolerate a 20 percent idiosyn-

cratic negative return on his investment 

and have to wait two years before positive 

idiosyncratic returns recoup the loss and 

still not perceive this type of volatility as a 

risk worthy of compensation.

I am not aware of any empirical re-

search that has been done on the topic 

of idiosyncratic returns on individual 

securities ultimately netting to zero.

CONCLUSIONS

Idiosyncratic price movements in 

the public stock markets are alive and 

well and doing just fine, thank you. As 

-

where everyone is a fully diversified in-

vestor and only concerned with their ex-

risks, empirical evidence suggests this 

isn’t the world we actually live in. And, 

to be clear, this is not to suggest that 

of simulating investor behavior in the 

10 Indeed, it can be shown that the sum of the 
unexplained distances in an ordinary least squares 
regression does net to zero over the life of the entire 

for a 60-month regression to be showing significant 
cumulative idiosyncratic losses for the first four years, 
only to be reversed in the final year. !erefore, even 
though the unexplained distances algebraically net to 
zero, this does not necessarily mean that the effective 
idiosyncratic rate of return also equates to zero.

face of a “systematic-risk-exposure-

encompassing and insightful financial 

thesis ever—it was in 1959 and I think it 

there are wholly undiversified investors 

in the market place driving up and down 

security prices based on their assess-

they determining what the appropriate 

Subject to all the vagaries and impre-

it is possible to segregate that firm’s total 

risk (as represented by its variance) into 

the two component parts of systematic 

and idiosyncratic risk. Contrary to what 

traditional finance theory would have us 

believe, it is company-specific risk and 

not systematic risk that is the primary 

driver of individual stock prices.
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