The following relate to questions asked during thé&ugust 24-25, 2010
seminar sessions.

Suppose you have several alternative investmentsott do you determine the
appropriate fraction of your wealth to invest?

The examples | showed in file ‘kelly geomean.xlatdhwo related assumptions: (a) The
alternative investments were mutually exclusivg UWhinvested capital yielded a “risk
free” rate, assumed to be zero. Let’s relax assiompa)

A lot depends on the correlation among the investmd-or example, suppose you have
5 investments, each with the same probability istion, and all 100% correlated.
You've determined, using some version of the gedmsatean or Kelly criterion, that for
such a probability distribution 50% of your “wedlik the appropriate amount to invest,
with periodic rebalancing. Since we’ve specifiedttthese 5 investments are 100%
correlated, it really doesn’t matter how you divilat 50% among the 5 investments.
You could put 10% into each of the 5 investmentS@86 into just one. In the real world,
it is impossible for us to have that degree ofaiety regarding the correlation among the
investments, so most people would lean to splitimeg50% among more than one of the
alternatives.

Suppose these 5 investments were totally uncoecklét that case, by symmetry, the
default position would be to split the 50% five wagesulting in 10% for each
investment.

Now, consider another extreme, where you have tteonative investments, each a
perfect hedge for the other. They have a corredadio-1. In that perfect world, you
would be justified in borrowing as much as possiblerder to invest it. Of course, there
are no perfect hedges in the real world, whichtsnoforgotten. There is always the
possibility of “unknown Unknowns”. Even if there veeperfect long-term hedges, in the
short term you can go broke, as Long Term Capitaladered.

Between these extremes, the mathematics gets lligibte for all but professional
mathematicians and finance quants (see sectiond 8 af
http://www.edwardothorp.com/sitebuildercontentisitdderfiles/KellyCriterion2007.pdf
). A capital investment budget for a company oigidn may have projects with a fairly
high degree of correlation, based on the econoafitise industry. The R&D budget for
a large pharmaceutical company may be much lesslatad, especially if divided
among several classes of drugs.

That is why my real world suggestions are: (a)Jitlial projects should be ranked based
upon their semi-variance, geometric mean, Kellgrisomething similar. No one
measurement should be looked at in isolation, butdo need something that considers
evaluates the risk of ruin., (b) Unless you ardidgavith a hedge scenario, you should
think twice about investing more than ¥ of the i&llin a particular project.



How do we estimate probabilities for an investmenor project?

| don’t have a silver bullet for this issue. Frafkight, in his book Risk, Uncertainty, and
Profit observed that “Business decisions, for examplal, \eh situations that are far too
unique, generally speaking, for any sort of statétabulation to have any value for
guidance.” However, there are some broad genetialiiathat can be made.

The fact that an event is rare doesn’'t necesganrpy that we can’t predict it with a
great deal of certainty. Eclipses are an examplgeheral, it is easier to develop models
for physical processes than human processes.tinaffaen a physical model fails in the
slightest detalil, the failure may eventually resulé totally new paradigm. This
happened in physics one hundred years ago ande@sulquantum physics and special
relativity. It may well be that the failure is astdt of operating in a different regime, the
very small (quantum physics) or very fast (relayiyi

Analogues in operations might be repeated failurespreviously smoothly running
machine or a sudden increase in defects. In imgpdine possibility of a regime change
is one of the justifications for “stop-loss” orde¥8hen a strategy developed based on
statistical relationships no longer works, it isgible that we are now operating in a
regime significantly different from the regime tlignerated the statistics.

A resource that | should have mentioned in the sams Table 3 (“Uncertainty
Checklist”) of a recent paper by Lo and Mueller, RMING: Physics Envy May Be
Hazardous to Your Health
http://papers.ssrn.com/sol3/papers.cfm?abstract 5613882

Their taxonomy of Uncertainty in that paper is alseful.

Warren Buffett’s description of how he evaluatee timcertainties in buying Wells Fargo
twenty years ago is usefuitfp://www.berkshirehathaway.com/letters/1990.html

Of course, ownership of a bank - or about ater business - is far from
riskless. California banks face the specific rigkaanajor earthquake, which
might wreak enough havoc on borrowers to in turstag the banks lending to
them. A second risk is systemic - the possibifity lmusiness contraction or
financial panic so severe that it would endangen@dt every highly-leveraged
institution, no matter how intelligently run. Figl the market's major fear of the
moment is that West Coast real estate valuesuwiibte because of overbuilding
and deliver huge losses to banks that have finattte@éxpansion. Because it is a
leading real estate lender, Wells Fargo is thoughlbe particularly vulnerable.

None of these eventualities can be ruled T probability of the first two
occurring, however, is low and even a meaningfobdn real estate values is
unlikely to cause major problems for well-managestitutions. Consider some
mathematics: Wells Fargo currently earns well o$grillion pre-tax annually
after expensing more than $300 million for loarskes If 10% of all $48 billion



of the bank's loans - not just its real estate bawere hit by problems in 1991,
and these produced losses (including foregoneestgaveraging 30% of
principal, the company would roughly break even.

A year like that - which we consider only®aidlevel possibility, not a
likelihood - would not distress us. In fact, at Bstire we would love to acquire
businesses or invest in capital projects that pemtlno return for a year, but
that could then be expected to earn 20% on growmgty. Nevertheless, fears of
a California real estate disaster similar to thadperienced in New England
caused the price of Wells Fargo stock to fall altt@®6 within a few months
during 1990. Even though we had bought some slzrin® prices prevailing
before the fall, we welcomed the decline becauskoived us to pick up many
more shares at the new, panic prices.

Investors who expect to be ongoing buyemsvaistments throughout their
lifetimes should adopt a similar attitude towardriket fluctuations; instead many
illogically become euphoric when stock prices asel unhappy when they fall.
They show no such confusion in their reaction twifprices: Knowing they are
forever going to be buyers of food, they welcoimdpprices and deplore price
increases. (It's the seller of food who doesné tikeclining prices.) Similarly, at
the Buffalo News we would cheer lower prices favspint - even though it
would mean marking down the value of the largentwg of newsprint we
always keep on hand - because we know we are ting perpetually buying
the product.

This is an unsatisfying answer, | know. The ultienptotection against poor estimation is
to acknowledge our limitations and constrain tls& of our ignorance resulting in ruin.
Thus we need to always build a reasonable probabilisomething/anything pretty bad
happening. Clearly, we can’t go too far. After dlthe sun goes nova, that would be so
bad, that we wouldn’t have to worry any longer abmur projects or investments!

Once we've derived the Expected Value of the Logahms (as shown in “Kelly
Geomean.xIs”, what is the compounded rate of returp

I've developed a spreadsheet “Compound Growth RRate Kelly.xls” which takes

portions of “Kelly geomean.xlIs” and “OverbettingrClaead to Ruin.xIs”. All three are
available atvww.brigadoonbay.com/bthen modified the spreadsheet for the hedge fund
example | presented at the seminar (80% chanceuddlithg money in a year; 20%

chance of going bust; 60% of wealth invested). [Eftepart of this new spreadsheet
shows the Expected Value of the Logs to be 0.1B®eShis is derived from logarithms

it makes sense that we need to use it as an exp@aeersing the logarithm). So we
calculate &'®8and then subtract 1 to get the compound rate ofrr¢20.41%). To
doublecheck the result, | compared it to the aatabdulations (right side of spreadsheet)




which shows an ending value after 5 years of 2253% return in 5 years. That equals
20.41% annually also, which gives confidence indbeectness of the equation.

Adapted from file ‘Overbetting can lead to ruin.xls

Adapted from file 'kelly geomean.xls' sheet 'Scenar  io 1' Oven?vesllng Can Lead to Ruin
percentage of wealth invested=> 50.00 i%;“n Eigg:s;:;s/’ sff T;g ?‘Z“o(::'"
300
Weighted . 2501 . ¢ ¢ o
Weighted Value Value of Log 3 200 ¢ <
of %Wealth  of %Wealth 2 150 * * *
Probability ~ Gain / (Loss) Increase Increase £ 100
80.0% 100% 80% 0.324 & so0
20.0% -100% 20% (0.139) 0 : : : : V'S
0% - 0% 20% 40% 60% 80% 100% 120%
0% - % Invested
0%

0%
Example for 50 % Invested with Rebalancing

------------------------ Period Wealth % Invested $ Invested %Gain/Loss
100% Expected Val 60% 0.186 1 100 50% 50.00 100%
Std Dev 80% 2 150 50% 75.00 100%
3 225 50% 112.50 100%
Annualized Return=> 20.41% 4 338 50% 168.75 100%
5 506 50% 253.13 -100%

6 253

Annualized Return=> 20.41%

Taking the Expected Value of the Logarithms and usi  ng it as the exponent in function EXP results in th e compounc
This sheet compares the results (in red) using two different methods for a simple example

from file: ‘Compound Growth Rate from Kelly.xIs’

This presentation is not an offer to sell or thiecgation of an offer to buy any security
in any jurisdiction where such an offer or solitda would be illegal. This presentation
is distributed for informational and educationatgmses only and should not be
construed as investment advice or a recommendatisell or buy any security or other
investment, or undertake any investment stratéglods not constitute a general or
personal recommendation or take into account thecpkar investment objectives,
financial situations, or needs of individual invast Past performance is not a guide to
future performance, future returns are not guageahtand a loss of all of the original
capital invested in a security discussed in thésentation may occur.

There are no warranties, expressed or impliedy #setaccuracy, completeness, or
results obtained from any information set fortlhis presentation. Brigadoon Bay Asset
Management, LLC and Robert Bresticker will not iadle to you or anyone else for any
loss or injury resulting directly or indirectly fnrothe use of the information contained in
this presentation, caused in whole or in part byégligence in compiling, interpreting,
reporting or delivering the content in this presdion.



