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vals for This Presentation

-

/iew the literature on minimum Variance and low
tility equity strateqgies -

t that much of the apparent outperformance of
€ strategies relates to faulty expectations due to
orrect specification of the CAPM

_ _, our model for the “expected life of firms” as an
&= metric for distinguishing between safe and risky stocks

e e

=L

= Present empirical evidence on both “expected life”
= strategies and minimum variance strategies across a
variety of global markets

® Distinguish between the benefits of investing in

particular sets of stocks as compared to using particular
portfolio construction methods




= hllgh"s"mc a Long Literature

gen and Baker (1991) =

arly evidence in support of low volatility equity strategies
~ 1 () () .

e

eraged short term bonds outperform long term bonds with
omparable volatility

daSilva and Thorley (2006)

T'ing 25% weight to the minimum variance portfolio reduced
o]atlllty with no loss of return

itz and VanVliet (2007)
= ::—Jw - Substantlal return premium to low volatility across many markets

il

"~ = from 1986 to 2006

— ! ..
———

— Buchner(2010)
: — Asserts specific risk not beta should be priced for illiquid assets

® Barro (2005) and Gabaix (2009)

— Argue equity investors only worry about 1929 type crashes, so
the equity premium over cash should be big but the premium of
risky stocks versus not so risky stocks should be small




Abusing the CAPM

M as put forward by Sharpe (1962) assumes
nsaction costs and taxes are zero
-..,.._,-.--o-l‘oq
e are no limits on cross-border mvestlng

market clearing portfolio consists of all risky assets
Iudlng bonds, real estate etc.), not just a subset of equities
. t are capitalization weighted

-".—‘ e future consists of one [o]gle perlod of definable length and

— = we know what the risk free rate is for that period
—..-?::Nene of these hold true in the real world

=
-—.'_-_-_.—

——  _ There is no reason to believe that a capitalization equity index
should be mean-variance efficient

— See Grinold (1992)
— Fixes suggest a very flat security market line

* Empirical tests of return premiums to beta risk are joint
tests of CAPM and our ability to estimate beta accurately
— Easier said than done




ow Risk Investing: Buy stocks in
Apanies that won't go bankrupt

rton (1974) poses the equity of a firm as a European
0N C < 5, with a strike price equal
fie face value of the firm’s debt
.'rnatively, lenders are short a put on the firm assets
'_fault can occur only at debt maturity

la _k and Cox (1976) provide a “first passage” model

—

= — Default can occur before debt maturity

e

B '---ﬂ_'-
i —_
o

=~ — Firm extinction is assumed if asset values hit a boundary value
— — (i.e. specified by bond covenants)

~ = Leland (1994) and Leland and Toft (1996)

— Account for the tax deductibility of interest payments and costs
of bankruptcy

— Estimate boundary value as where equity value is maximized
subject to bankruptcy




Default Correlations
and White (2001) and Overbeck and Sehmidt (2005)

U can estimate default correlation if you knew the (unobservable)
ite default correlation from asset correlation
U )u (2001) derives default correlations from asset correlation
. McNeil and Nyfeler (2005) use a factor model to describe asset
elatlons
1C de effect of correlation of changes in default boundary
;e asset correlations
-_ji—— = Giesecke (2003, 2006)
- ® Take the easy way out: assume asset correlation is equal to
- equity return correlation
— DeSerigny and Renault (2002) provide negative empirical results
— CreditMetrics, Hull and White (2004)
— Close if leverage levels are low and horizons are short




.E“
Return Properties Help Out

aults are usually rare events so it's impossible to
y observe default correlations over time

fok value of firm assets Is a very incomplete
asure of firm assets, so observing asset volatility and
1SSet correlations across firms are very weak estimates

:‘4. uity return volatility and correlation are readily

=~ —observable

m—

* Zeng and Zhang (2002) shows asset correlations must
~— arise from correlation of both equity and debt
components

® Qi, Xie, Liu and Wu (2008) provide complex analytical
derivation of asset correlations given equity return
correlation




. ‘E“
8HNg.on the Factor Models

/ou have an “equity only” factor model
se correlations for equity returns

ee dlBartoIomeo 1998 for algebra
._vert to asset correlation using method of Qi, Xie, Liu and Wu

] have a “multi-asset class” factor model you can
the fundamental accounting identity to get a factor

= resentatlon of asset volatility and equity

i g '_

:.;:—:*-P - Assets = Liabilities + Equity

—
—

~—  — Asset volatility is just equity volatility de-levered, adjusted for
covariance with the market value of debt

— _When interest rates rise equity values usually drop, but market
value of debt definitely declines, reducing leverage

— Convert to pair-wise asset correlation values




T
gory, We're Ready.to-Go

— =

th asset volatility and correlations estimated we can use
referred structural model to estimate default
pability of a firm

Se method from Zhou to convert asset correlations to
‘default correlations

e

s e

e =

O s —

e =

= = WWe can now produce joint default probabilities across firms

m——

- ® However there are some pretty restrictive assumptions
— Firm must have debt today
— Firm must have positive book value today
— Balance sheet leverage must stay fixed in the future




verse th e Concept: Sustalnablllty
=Xpected Life.of Firms™

stead of trying. to estimate how likely it is that firm goes
Tupt, 1et's reverse tne 10gic

: f'iII actually estimate the “market implied expected life”
rms using contingent claims analysis

_ irms with no debt can now be included since it is possible
:,_-:—-néthat they get some debt in the future and default on that

_-ll_;.

- ii—
m——

* A quantitative measure of the fundamental and “social”
~— concept of sustainability

® Published in diBartolomeo (Journal of Investing, 2010)
— Related articles in Northfield newsletter June 2010 and March 2011




Basic Option Pricing E><_er_cu|_s,_,e

_-’f- ying is the firm’s assets with asset volatility
mined from the factor model as previously

19110

e numerically for the “implied expiration date” of the
1on that equates the option value to the stock price
M arket Implied expected life of the firm
_""' = See Yaksick (1998) for computation of perpetual American call

ciude a term structure of interest rates so that as the
= ~1mplled expiration date moves around, the interest rate
= changes appropriately

~* |f you choose Black-Scholes as your option model, then
you can solve BS for the implied time to expiration using
a Taylor series approximation

®* More complex option models allow for stochastic interest
rates




ing in with “Distance to Run”

vith no debt or negative book value, we simply
me that non- surV|vaI will be coincident with stock price
ro, since a firm with a positive stock price should be
) sell shares to raise cash to pay debt

/0 4 have a stock with 40% a year volatility you need a 2.5
dard deviation event to get a -100 return

vert to probability under your distributional assumption for first
= ssage risk

l-—.li
=

d.

— mf future survival in years

— What is the number of years such that the probability of firm survival
to this point in time is 50/50

— Highly skewed distribution so we upper bound at 300 years

e /-score the “median of life” for both measures and map the
distance to run Z-scores into the “option method”
distribution for firms with no debt




A Feyww Sample Results |
viarch 31, 2010 —

rrent life expectations for all (5068) firms in years
8, Cap Weighted 25.71
yenue Welghted 23 AS

)ancials firms only (1132)

= _edlan 24, Mean 21.69, Cap Weighted 18.95
,ﬂ Surprising (or maybe not) cap-weighted is a lot lower

Revenue Weighted, 11.41

“‘:_e* 'I\Ton Financials (3936)
= _ Median 23, Mean 22.33, Cap Weighted 27.36
: — Revenue Weighted, 24.72
* Highlights:
— AIG 7, Citicorp 6, GS 6
— IBM 30, MSFT 32
— RD 39, XOM 54

e '_




Measure of Systemic RISk? ...
viously, If the market thinks public companies are not

na ta be around verv lone Qnomyisinabad

_'.fequity valuations and high leverage equate to short
ife expectancy

= Higher leverage can be sustained with higher growth rates that

as a measure of systemic stress on an economy
— By revenue weighting we capture the stress in the real economy

— Avoids bias of cap weighting since failing firm’s have small
market capitalization and don’t count as much




A Digression on “Too Big to Falil”

— e
a—

the full sample period of 1992 through March 31,

o)

Financials:
Median 14.74, Cap Weighted 18.42
’T/'e'nue Weight 17.60

p-r_

anmals

_—

e

"-%:.- “Median 22.28, Cap Weighted 17.06
- — Revenue Weight, 7.86
® “Too Big to Fail” is really real
— Risk taking is heavily concentrated in the largest financial firms

— Risk taking has been concentrated in the largest financial firms
for at least 20 years




Quantifying “Sustainability”

s ——

—

1"KLD DSI 400 Index of US Iarge cap firms considered

resnhonsinle ) VveAar n

[ ally about 200 firms in common with the S&P 500

31, 1995

'_'-'-400, Median 17, Average 17.91, Standard Deviation 9.93
5&P 500, Median 14, Average 15.40, Standard Deviation 9.28
|ﬂ‘erence In Means is statistically significant at 95% level

_;_ :Maafch 31, 2010
~— — DSI 400, Median 30, Average 26.39, Standard Deviation 11.45

= — S&P 500, Median 30, Average 24.93, Standard Deviation, 10.92
— Difference in Means is statistically significant at 90% but not 95%

® Testing on Disjoint Sets (DSI NOT S&P, S&P NOT DSI)

— Statistically significant difference in means for every time period
tested




h . ngs -
to “Sustainability” Equity -
sting (1992 through March 2010)

able 1

Mean Annual Leveraged
Monthly Cumulative Monthly Compound S&P Risk

. S Standard Equivalent

e
—

s e

S - Return Return Deviation Return Return

_.---—..',l-.ﬂ"i-.

== H—-—Qs Equal 1.33 713.77 9.15 10.90 7.45
_— Q1 Equal 1.03 790.86 3.64 11.50 12.83
Q5 Cap 0.77 251.60 6.62 4.98 4.76

Q1 Cap 0.79 414.32 3.78 7.77 8.26

S&P 5002 0.75 347.74 4.32 6.78 6.78




Portfolios 2000-2010, 200 Max..
tions, Northfield Risk Models

Table 21

Annual
Mean Annual Sharpe

Monthly Cumulative Monthly Compound Ratio

Standard
Return Return Deviation Return

.88 151.38 5.91 8.74

US Large Cap .76 164.75 1.95 9.25
Europe 0.51 92.99 1.53 6.15
Japan 0.22 31.16 1.53 2.50
S&P 5002 0.16 6.16 4.72 54




Abining Sustainability and MV/(1992...
ough March 2010, 200 Max Position)

= Mean
| Monthly

Cumulative

Monthly
Standard
Deviation

Annual
Compound
Return

Annual
Sharpe
Ratio

12.34

.81

2901.15




mpirical Key Points

gh risk portfolios as measured by sustainability
Ve higher arithmetic returns than low risk portfolios,

Wer deome C | |
i = -

may be possible that everybody is right. The CAPM predicts
her returns for higher risk over a single period, but does not
dress multi-period returns
aI weighted portfolios outperform capitalization
'__;_“ |ghted portfolios substantially before trading costs

:ﬁSustalnablhty portfolios are greatly enhanced by MV

——  — portfolio construction

= Arithmetic monthly difference increases from .3% to .7%

— An MV portfolio of “low sustainability” stocks is the winner with a
compound return of over 19% per annum for nearly 20 years

— An MV portfolio of “high sustainability” stocks produces the
highest Sharpe ratio at over .8 for nearly 20 years




lon AnaIyS|s _— >

the 70 basis of monthly return difference between the
d Q5MV portfolios only 4 basis points can be

uted to the extensive set of factors in the Northfield

"ndamental Model

-__*g ne remalnlng 66 basis points per month is perceived
=G curlty specific and unrelated to conventional factors

-

.':T-: ~T statistic is 2.51
— Significant at the 99% level

® The “alpha” associated with sustainability implemented
In MV portfolios appears to be a orthogonal to all

conventional equity quant factors




. .‘Ek .
Qing the “Value” Premium,

Lsustainability framework provides a potential
anation for the widely observed “value” return

N we invest in financial troubled “value” firms
ese firms have obvious have bankruptcy potential
=\, e value these firms knowing they can go broke

:*'f?’ﬁfhen we invest in healthy “growth” firms

_-—-—

= — We assume they will exist in perpetuity

— In a DDM context most of the cash flows to be discounted tp
present value occur further in the future

— If growth firms have finite lives those far in the future cash flows
never happen and DDM will systematically overvalue these firms

— Anybody remember Digital Equipment?




Mot usio

Bre is substantial empirical ewdence that passive
/esti g In low risk securities produces superior

respective of portfolio construction

Jur sustainability metric is the best measure I've seen for
. flnlng the relevant risk

_.-ﬁ'

_ eful consideration of the CAPM suggests that our
Xpectatlon of a steep security market line is faulty

—o Mlnlmum variance portfolio construction is helpful, but
has more impact when used in conjunction with

sustainability

® The finite expected life of firms provides a reasoning for
the “value” premium




