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CHAFTER 1

Gathering Intellicence

A good general gathers intelligence about the enemy poidoriming a strategy. A good investor gatt
information about his friend, the market, beforedrens his investment strategies. Fortunately for
investors, gigabytes of useful market data areilseadailable for analysis.

The original process of gathering this data wasectiean task. The laborers have never been pyoperl
recognized. We are all deeply in debt to reseaschiar Ibbotson and Singfield, organizations like t
Center for Research in Securities Prices (CRIS®) haindreds of other individuals who worked in
obscurity. The data they assembled is enormouslaise to us. With it we can begin to see clearly
what is going on. With a "clean" database and aeamodomputer, researchers can sift and sort, amalyz
and test their hypotheses. The forest, previouslgdn by all those pesky leaves and trees, becomes
visible.

Today we take this information for granted, but grtandfathers didn't have anything like it. It wasn
until the mid-'60s that a researcher was able ¢avghat stocks outperformed bonds! And of course, w
take our computers for granted. But they werewtgk there, either. The first primitive PCs were
introduced less than 15 years ago. The averagetagcs 386 computer has more capacity than the US
had during the entire Korean War. And 25 years A6 A put a man on the moon with far less
computing capacity than my "old" 486 has.

Finally, all this information is instantly availabivorldwide. Investors no longer need to be atniomel
capitals. You or | can see trades at the samethatea trader in Hong Kong or New York does. And we
have access to the same databases and reseandfath8treet's barons have. Our grandfathers cduldn
have even dreamed about these powerful tools. @ieeresults are surprising, and contradict the
conventional wisdom. It's up to us to adapt thiw ndormation and the insights we glean from iwas
construct our Investment Strategies for the 21sit\@g.

Rates of Return

Investing is a multidimensional process. Of coutise first dimension is rate of return. The basic
economic dilemma is this: Should we consume nolater? Given that our wants and needs are almost
infinite, we have a strong preference for immedaesumption. Instant gratification isn't a concept
developed by the Yuppies.

If we are going to delay gratification, then moktus demand a reasonable prospect of payback and
profit. Otherwise, we might as well enjoy it now.

A person seeking profit has a number of markets fndhich to choose. Cash, stocks and bonds are the
traditional liquid markets which most of us firstresider. But there are options, currencies, futures
commodities and other more exotic derivatives wiaighfreely traded and totally liquid. Or an inwest
might want to consider real estate, fine artwodsédball cards, stamps, coins or other valuable



tangibles.

Each market, as we shall see, can be further brad&em into smaller and smaller sub-markets. The lis
could become almost endless. And each little sutkebaor segment, would have distinct properties
which an informed investor would want to understhrtbre placing any funds. | am going to restrict
myself to the traditional cash, stocks and bondd,Fow we can form them into portfolios that will
meet our needs.

The different markets have produced greatly difiesaerage rates of return over a long periodroéti
In the short term, on a fairly regular basis, megkeill vary around the averages. These short-term
variations are aberrations when viewed from thg{tmrm perspective. Short periods of over- or under
performance are sooner or later reversed as thieetsdiregress to the mean." Looking at the longzter
data will give us a fair platform for evaluating rkets. It gives us a powerful tool to estimate the
"ranges of reasonableness” when we build or evaluat portfolios.

Investors ignore this data at their peril.

We all know that if it sounds too good to be tria@robably is. Long-term data gives us the yauddsto
measure whether something is too good to be traa.Will buy a lot less pie in the sky if you kedjist

in mind.

Later we will see that individual investors aresoftheir own worst enemies. Investor behavior @an b
extraordinarily shortsighted. Foolish investorashen making their long-term decisions based awy ve
recent experience. Lemming-like, they run from ghoand doom to euphoria. In the process, basic
discipline flies out the window, and bad things p@p to their investment results. Remembering long-
term results can keep them from shooting themseétvtee foot. A long-term outlook will stiffen
resolve to stick with a well-thought-out investmetdn.

Definitions

A few basic definitions are in order here:

TheConsumer Price Index (CPi§ a commonly used measure of inflation. Inflati®the erosion of
buying power over time, if dollars are used asaesof value. Investment returns must be adjusyed b
the inflation index in order for us to evaluatedlfereturns. In other words, our returns must juimp
hurdle in order to provide meaningful increasegdtue.

Treasury Bills (T-Billsyare short-term obligations issued by the UnitedeSt government. Because they
are guaranteed by the government, and the govetroarralways print more dollars, they carry no
credit risk. Treasury Bills are considered "zesktiin many academic discussions. We shall see that
that is not always the case. T-Bills are a goodyfor many savings plans. They track CD rates
reasonably closely.

Treasury Bonds are longer-term obligations of theegnment. They also carry no credit risk, butéher
is a substantial capital risk as interest ratesiglgrior to redemption. An existing bond's valbarge:
inversely as interest rates change in the econvieywill talk lots more about bonds later. Commércia
bonds are long-term debts issued by corporatiolney Tarry both a default or credit risk, and a @pi
risk as interest rates change.

Commercial Bonds represent long-term debts of qatpms. They are usually issued with a fixed
interest rate (coupon) payable every 6 months. Bame generally issued with a maturity date, attvhi
time they are redeemed for the face amount. Whalenamercial bond may default and become
worthless, it can never be worth more than the &meunt at maturity. The corporation has no other
obligation other than to pay the interest and ppalcupon maturity. Bondholders generally have ap s
in the operation of the corporation unless therggiepayment is in default. Bonds may be issueld wit
specific assets of the corporation to back up trparate debt, or as a general obligation of thma.fi
Treasury Bills, Treasury Bonds, Commercial Bondssi€; Savings Accounts and CDs are all debt
instruments.

Stocks represent ownership or equity in a corpmmatstocks may or may not pay a dividend. If alstoc
pays a dividend, it may change in amount from ticmmgéme and it is not guaranteed to continue. Like
bonds, stocks may become worthless if a compaisy Bt unlike bonds, if the company prospers,
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there is no theoretical limit to the increase itueaand no redemption date. As owners of the
corporation, stockholders are entitled to votetentoard of directors and may influence the opamnati
of the company.

The S&P 500 is an unmanaged index of the largedshicks on the New York Stock Exchange
(NYSE). This index contains only mega-firms andassidered a good proxy for performance of the
"blue chip" stocks.

Small cap stocks (as I'll be referring to them)theesmallest 20% of the New York Stock Exchange-
traded firms. ("Small" is a relative term. If arfiris traded on the NYSE, it has already reached a
respectable size.)

The foregoing definitions are generalizations. My &ere is to keep this simple, and not get bogged
down. Of course, there are hybrid instruments stscbonvertible bonds and preferred stocks. These
securities have some of the properties of bothkstaad bonds. If you want to know more, there are
plenty of good finance books available, and | comdgou for your interest. Check out my bookshelf
in the archives. For now, let us move on.

A Look at the Long-Term Data

The following charts show performance data from6L&21993. The data is extracted from Roger
Ibbotson and Rex Singfield's widely quoted annwalk) Stocks, Bonds, Bills and Inflation.
Compilation of this data has contributed greatlyhi® understanding we now have of how markets
work.

First, let's look at compound rates of return sib@26 in the broad domestic markets we just defined

The Inflation Hurdle

=i T-Bill = Tr. Bond = Corp. Bond == 5¢

Next, let's see how a dollar grew between 19261888. Due to the magic of compounding, what
seems like a relatively small difference in rateeitirn will compound to giant differences in total
accumulation. Look at the difference that 1.33% esatkver time when we move from the S&P 500 to
Small Company Stocks.
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= |nflation

Next, to show real rates of return, we have sutgthout the average inflation rates. If we dontoamt
for inflation, we are just fooling ourselves. Wenw#o be wealthier, not just have more inflatedats!

22109

SEFP 500 mSmall Co.

In the real world, most of us pay taxes. Belowhdw rates of return after inflation and reducingines
for an assumed 30% average tax rate. While wetdidake an income tax the entire time, this
comparison may still be far too kind to debt. Foe @hing, average marginal tax rates were oftenrhmuc
higher during the period covered. For another kst@dfer the prospect of both deferral of tax and
capital gains treatment, which | did not build ititgs simplistic model.

= nflgtion == T-Bills = 20V Treas.



The Bottom Line
So, what can we learn from all this? Plenty!
The Range of Reasonableness

Long-term data gives us some very useful yardsticks

The '80s and early '90s have been especially gobdth stocks and bonds.

However, bad things happened to America in the T7Bs Vietnam War divided the country, as an
entire generation watched senseless violent deatfattonal TV over dinner. Protesters took to the
streets and grew violent themselves. Groups likesthA and the Weathermen bombed, kidnapped,
robbed and killed. The government became increbspayanoid. The Nixon administration and
Hoover's FBI systematically violated our constitagl rights. The National Guard shot peaceful
protesters on their college campus. A vice-predidad president both resigned in disgrace, and
narrowly missed jail. Nixon's henchmen marchedo# by one to prison. Democracy teetered on the
brink.

On the economic front, things were just as bad.cAsgged the Vietham War and Johnson's Great
Society. When the bill came due, OPEC cut off tiheTthe government deficit mushroomed. Inflation
soared, and interest rates climbed to unheardightee American industry became bloated and could
not compete effectively on the international maskd@he stock market accurately reflected the tutmoi
Returns in the "70s could only be called dismakii1973-74 the S&P 500 dropped 50%. Bond
investors were brutalized by rising interest rates.

The '80s saw recovery. Over 20 years of concervedrgment policy steadily brought down inflation
and interest rates. Industry painfully modernized bBecame competitive. Bond holders were finally
rewarded by falling interest rates, and reaped mésvar in excess of apon rates. Stock market retu
rebounded after the lost decade. Even after twd Sti@shes” in 1986 and 1989, investors realized
fantasy gains.

As a result, investors have come to expect ratestofn which are greatly higher than the histdrica
averages. | view these recent returns as an aloerrdthere is no data to indicate that either rafes
return or risk premium (to be discussed in Chapjdrave changed in any fundamental way. We are not
all entitled to returns in the high teens or lovg 28 a birthright. In any event, it seems foolsprbject
these rates on into the indefinite future.

Investors who view the '80s returns as a yardstial do themselves serious injury.

1. These investors can set themselves up to endigsabe rainbows. As they fail to attain
unrealistic goals, they often move from advisoadwisor or scheme to scheme, to their
detriment. In the process, they inadvertently chlibair own accounts. Wall Street is only too
eager to help. The brokerage community is evenyré@ag@romise far more than they can ever
deliver to "get the business." Investors who aahiev advisors who deliver, "only" solid
realistic results are at a distinct disadvantaganiatmosphere of hype and perfect 20/20
hindsight.

2. By placing faith in an accumulation plan based dvigher-than-realistic rate of return
projection, these investors may be setting asidotalittle to meet their long-term goals.

3. They also may be living off their nest eggs. Mastablish withdrawal plans based on rates of
return they cannot achieve in order to financestifies they can no longer afford. They run the
very real risk of causing their capital to imploded they will become destitute in their old age.

Savings vs. Investment

Many academics might quibble, but I find it usdfuldistinguish between savings and investment.
Savings might include all the debt instrumentsh¢dsBills, bonds, CDs, and annuities. Investments
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(equity) offer a long-term return sufficient to sgeme inflation, and because they are traded eagh d
will fluctuate in value. If you don't have both,iybave a savings plan. (Fluctuation is a nice, non-
threatening way to say that sometimes prices wiligwn! We really shouldn't sugar-coat this little
fact. It's built right into the system. We will desith fluctuation later.)

You will notice that the little boxes on the leftall the charts in this chapter represent delsaeings,
while the tall, handsome boxes on the right repriesquity. A saver who put a dollar into T-Bills in
1926, and who faithfully reinvested the proceedstyears, actually saw his savings shrink to 70
cents on an after-tax, afterflation basis! In other words, the dollar you patay in 1926, together wi
all the earnings on it, won't buy as many Cokeis®rcream cones today.

As the data shows, savers must abandon hope @vafpian after-tax, after-inflation rate of return.
Think of CD as standing for Constantly Diminishifigne stability of CDs does not translate into long-
term security. Viewed from this perspective, theggament-guaranteed savings plans are not wise,
conservative or responsible. They are actually atrgoaranteed to shrink in value! Even when interes
rates are high, savings is a bankrupt investmetypd-or instance, many savers fondly look backrov
the last 20 years of high interest rates. But efvalhinterest was re-invested, the after-taxegft
inflation rate of return on CDs from 1975 to 1994sw1.85%! Interest rates are high during peridds o
inflation. A progressive tax eats away more athigder nominal rates of return. Later we will exami
how inflation ravages a fixed return over timea l$aver attempts to live off the interest on hst egg,
the results are catastrophic over time. He betipemot to live very long.

"Zero-risk" rates of return are very closely tiedrflation rates. So if you just want to keep uighw
inflation, you can accomplish that limited objeetiwith debt instruments, but not much more. Most of
us want an inflation hedge, growth and the abibtynake withdrawals. Debt instruments haven't been
able to support that. Savings are a unique andhezaus form of capital punishment. Every day,
millions of well-meaning savers unnecessarily phnieir capital and prevent it from growing and
thriving.

Another way to look at the data is to say that gguas returned about inflation plus 6-8%. Many
advisors set the real rate of return as a long-target. But anyone who builds his financial eminea
required rate of return of higher than 8% is skg@abn very thin ice indeed.

Long-term data gives us all a necessary "realigcklt Prudence and realism would dictate use of the
more conservative data for planning. If we get mare will all be pleasantly surprised.

No matter how you look at the data, equity retiawamp anything available in debt. Only equity cffer
investors the prospect of real rates of return.

So why isn't everybody investing in equity? Thengstrbe more to it than this! The next chapter will
deal with the investor's four-letter word: risk.



CHAFPTER =

Assessing the Risk

"Risk" is the investor's four-letter word. Everylyad risk-averse. We all would prefer a certain, or
riskless, result. It's rational and normal to bea@ned about investment risk. But at some poorinal
concern becomes irrational fear. And that exaggdrigar keeps too many people from making
appropriate investment choices.

Investment risk can be an extraordinary stressnfamy. | have seen investors throw up when the vaf
their portfolio dropped by 5%. Others worry themsslsick slowly, over a long period of time. In a
society that judges happiness, security, powempaestige by the number of zeros in a bank account,
perhaps that shouldn't surprise us. Money takessacred aura, and a threat to wealth, even temypora
seems life-threatening.

Risk aversion is not a matter of personal couragenanliness." | know hundreds of combat-tested
fighter pilots, infantry officers, and tank commanslwho cannot make themselves leave their
comfortable, "safe" CDs. | believe in many casesk, aversion is a fear of the unknown, a feeling of
being out of control, or of not knowing how badnidgs might get. Without solid information on the
"threat," risk becomes a Bogey Man 12 feet tall!

The conventional wisdom - that the stock markebimehow treacherous and dangerous - certainly
contributes to the problem. As we have seen, theational wisdom is often wrong. In fact, stocks
have been a highly reliable engine of wealth faiglderm investors. In this chapter, we will demoaist
that market risk is almost exclusively a short-tgrimenomenon which falls over time, and that nongei
part of the market may be one of the biggest ridle|.

Even investors who are comfortable with risk wiinefit from a better understanding of what it ibgne
it comes from, how it is measured, and how it camtanaged. Later we will use this information to
construct "efficient” portfolios to meet your indtivial needs. "Efficient” means that either we whkain
the maximum amount of return for any level of ngé& choose to bear, or meet our rate of return
objective with the least amount of risk.

A World Without Risk

Just for a second let's try to imagine an investmamld where there was only one dimension: rate of
return. Investment choices might look like this:

Investment Returns

Investment A the Obvwvious Choice

_—— =

All returns are certain. Investors would, of coyidecide that more is better. Everyone would want
investment A. No one would consider investmentBektment B would cease to exist as a choice for
lack of takers. Everyone would get the same investrresult, and no one could aspire to a higheraht
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return.
Risk Offers the Chance for Higher Returns

Now let's imagine a second dimension. Investmeaicels might look like this.

Investment Returns

Investment A, Still the Obvious Choice??7?

Risk: The price of higher returns

Investment B offers a known outcome. Investmenmtfoduces an amount of uncertainty. The result
variable.

The Investor's Dilemma

True choice now exists. Investors face a dilemnieyTprefer a certain result. However, they alsotwan
the higher returns offered by investment A. Theytaapped between wanting a certain result, and
wanting more. Some investors will opt for the knowsult, and some will decide to go for the higher
rate of return.

Risk is, of course, the primary concern of investéwcceptance of risk is what separates our "saVing
from "investments." The successful investor mustedo terms with the implications of accepting risk
He knows he cannot have it both ways. He cannog haphigher returns without accepting the
fluctuation. And he must realize that all fluctwets are not positive. Not every day will be uniftym
wonderful. He must be honest with himself abouttbisrance for risk, and resist the temptation to
second-guess himself when the inevitable bad dayear Bad days are built right into the investment
strategy. As we shall see, there should be mang good days than bad, and we will make more during
the good days than we will lose during the bad.iBotakes no sense to pretend that the bad dag4 are
going to come.

Investors who pretend that they are somehow exé&mptrisk set themselves up for disaster. One ef th
very worst things an investoar do is accept a risk with the expectation thaiifiestments will only g
straight up. Markets do not work that way. And aveistor who doesn't understand that will fall piey
the buy-high, sell-low, vicious downward spiral dyome.

The time to fully understand your risk tolerance &me risks in your investment portfolio is befguau
make your investments!

In economic theory, at least, we all have manyed#ht combinations of risk and reward that we would
find equally attractive. If we were to plot all g®combinations, the resulting line would be cadiad
indifference curve. We will have to examine the @apt of indifference curves once more in relaton t
Modern Portfolio Theory. Since | have never fourréal, live investor who has plotted his indiffecen
curve, we won't spend too much time on it. | mastfess that | have no idea what mine would loo&.lik
The amount of additional return which must be @teto an investor in order to pry him away from his
known result is called the "risk premium." The ggation that investors often change their risk
premiums as a result of recent events goes a laygoward explaining market excesses and the
lemming-like behavior of investors.



The Professional's View

Stock market returns can be described as randdnibdisons with a strong upward bias. Over a long
period of time, returns in a market or a particyart of a market remain fairly constant. Periotis\wer-
and under-trend performance are often followed bggaession to the mean.

Distributions around the average line fall in d&eatpredictable bell-shaped curve. Investment mensag
describe investment risk as deviation around tipeeted rate of return. They measure it with stashdar
deviations. One standard deviation will containgl&8% of the expected future returns. A small
standard deviation will indicate a closer groupemgund the average, and less risk.

Bell Shaped Curve

1 8.D. Equals 68% Probability
2 5.D. Equals 95% Probability

3 S.D. Equals 99.5% Probability

Since most of us don't think about standard desnatvery much, this may be a more visual and it
way to look at it. The S&P 500 has an averageahteturn of about 10%.

Risk Concept
S&P 500 - The Trend

10% Rate of Return

The standard deviation of the S & P 500 is abo&b.280 about 68% of the time, results should fall
between -10% and +30%. We might call a returnriglinside this range an average result.



Risk Concept
S&P 500

Standard Deviation 20%

But about 32% of the time, returns will fall outsidf the range.

Risk Concept
S&P 500 - Typical F’erforman_g_

A result may fall outside of one standard deviatimunt within two standard deviation8(Q-to +50%). W
might say that these are unusual returns. Retuithstay within two standard deviations about 95¢6 o
the time, or 19 out of 20 years.

Returns may even get outside of the two-standavéatlen range. The three-standard-deviation raege i
from -50 to +70%. Results will fall within threeasidard deviations 99.5% of the time, or 199 o2Qfi
years. In layman's terms, we might describe atreselr two standard deviations as very weird.

The smaller the variation around the expected tethid smaller the standard deviation, and the lemal
the risk. It's important to understand that risksiot necessarily mean loss. All investments vdityle
from year to year, even savings accounts, so theg b measurable risk. But in the case of savings
accounts, we would never expect to have a loss.

Other markets will have different rates of retund aifferent standard deviations.

Sources of Risk
Risk comes from several sources. Most finance bbokak it down like this:

+ Business Risk- A company may fail, leaving the stock or bond ymwld worthless.

+ Market Risk - Even if you have a strong company, a decliniragk®t may carry your stock
down with it.

+ Interest Rate Risk- The value of bonds varies inversely with interases. Stocks and other
property are also affected by general interessrate

+ Inflation Risk - Your investment may not keep pace with inflatimsulting in a decrease in
wealth or buying power.

« Currency Risk - Foreign holdings may change in value as theevaficurrency changes.
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« Political Risk - The government may do something to harm the@oanclimate. This can vary
from raising taxes, revolution, war, or confiscatmf property, to imposing a minimum wage.

After 22 years of counseling investors, | am coneththat the classic textbooks have overlookedobne
the biggest risks of all: Investor Behavior. Whhere are exceptions, economists are constantlyesna
at the ability of individual investors to obtainckupoor results. In an efficient market, individuahould
not be able to do as poorly as they do. An entism¢h of economics has devoted itself to trying to
explain investor behavior, and how it affects tliegults and the markets. We will have lots moresatp
about that later.

Another risk that we don't find in the traditiorisance books is the very real risk that an investm
management decision in either market timing oniitial security selection may be wrong. Active
investment management always adds additional oc@st,not produce an additional return sufficient to
cover the cost, and may introduce additional nigk the portfolio. The debate over active vs. passi
investment style is one of the hottest in finarf@®eA Random Walk Down Wall Strest mybookshelf
for an entertaining and enlightened discussion.

Risk is Part of the Investment Process

Risk is never going away. It is part of life, ararpof the investment process. Any investor thatit he
has banished risk is just fooling himself. He tragdéd one risk he understands for another he do€sn’
sometimes investors simply choose to ignore soghks.rin particular, investors often underestimate o
ignore the devastation that inflation can causa @red income. Inflation is like a slow-growingrazer.
At first you may not notice it, but eventually iillkill you.

Each risk can be mitigated and managed using vediheld techniques. The trick is to manage your
portfolio to achieve the maximum level of returraal level of risk you are willing to accept, acrae
your goals with the least risk possible, and dgvalatrategy that has the highest possible prahabil
success.

Most investors are risk-averse. If they want areadline rush, they will take up skydiving! You dake
lots more risk than what we advocate here. Butdiggussion is intended for the vast majority of
Americans looking for a sensible college fund,regtient plan, or general wealth accumulation styateg
We will confine ourselves to the traditional liquithrkets, and avoid more risky speculations.

Factors that Multiply Risk

« Concentration of Investments- An investor who held only Pan American, Eas#infines, or
IBM has suffered for violation of the fundamentaléstment principle of diversification.

« Leverage or Margin - We have seen how leverage magnifies risk.

« Options, Futures, or Commodities- Speculation in all these markets utilize extdawary
amounts of leverage and carry the appropriate abaduisk. Most speculators are rather quickly
wiped out. Ironically, these markets exist to allowsiness or investors to hedge risk and insure
themselves against an adverse market move. Usbdimanner, hedgers can usually accomplish
their goal at a nominal cost.

An Investor's View of Risk

Fluctuation is Not Loss of Principal

In the real world, investors define risk in a vayief ways. Mention risk, and many will begin toagine
total, irrevocable, gone-forever loss of their proal.

Fluctuation is not loss of principal. It is justi¢tuation. Here's an example that should make the

difference clear. Let's say you believe that yackyard must contain oil. After a million dollars o
drilling expense, it turns out that there is no Nib matter what you do, no matter how long yowklab
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the well, no matter what happens to the price lpfyour money is gone. You have had an irrevocable
loss of capital.

Let's say that you took the same million and bowgtiiversified stock market portfolio. You then bav
an unusually bad result the first year, and losg.20ell, you have had an interesting fluctuatiout, b
have not had a capital loss if you can refrain fidoing the very worst possible thing and sellinglevh
the market is down. And markets have always re@alar the past. Past history would indicate thiat al
you must do to recover and go on to acceptabletpiisfto hang tight. While an individual stock can
certainly go to zero value, entire markets donttdpt for war or revolution, | am unaware of anyrkea
that has gone down without recovering. As long aewpect the value of the world's economy to
continue to grow, the value of the securities merkall reflect that growth. Equity investors wglofit
and be rewarded handsomely for enduring the agtjoavinat risk entails.

Visualizing Risk

Standard deviations may be a very precise and iadhncorrect way to describe risk, but | donfidiit

very intuitive. If we look at the pattern of retsrim individual markets, we can perhaps get a nmcte
visual and intuitive feeling for risk and reward.

Treasury Bills have low returns and little risk. ¥@u already know, T-Bills have never had a loss, b
don't earn enough to provide meaningful real return

Annual Returns 1926 - 1993

Treasury Bills

100 AVg Ret. = 3.68%

Long-term Treasury Bonds have displayed a surgyiamount of volatility as interest rates change.
Many investors with "safe" government bonds or Fggade corporate have been shocked to see how
much their capital account varies as interestch#anges.

Annual Returns 1926 - 1993

20 Year Treasury Bonds

100 AVg Ret. = 5.04%

Commercial bonds show some increased risk, blihstie disappointing returns.
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Annual Returns 1926 - 1993 Annual Returns 1926 - 1993

20 Year Corp. Bonds S&P 500

. Avg. Ret. = 5.59%

Avg. Ret. = 10.33%

100

a0
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Turning to stocks, the S&P 500 shows an increassalat of risk, but has generated meaningful real
returns.

Small company stocks have even higher returnsalsatthe highest amount of variation. Not everybody
wants to endure this much fluctuation in their asds. As you can see, it can be a wild ride.

Annual Returns 1926 - 1993

Small Compgny Stocks

Avg. Ret. = 11.66%

100

By looking at the previous series of graphs, thati@ship between annual (short-term) rates afrret
and risk becomes pretty clear.

Market Risk is Short-Term Risk

But short-term results aren't the whole storyhé#tis all you focus on, you will miss the boat. G&ssful
investors know market risk is a short-term riskt th@matically decreases over time. The longer ald h
a risky asset, the more risk decreases. Let'sdottke S&P 500, for instance. The longer we hoéd th
asset, the lower chance of loss. There has neeerd&ss during any single 15-year period sin@619

Risk Falls over Time
Look how the pattern of returns changes as weau ft- to 5-, 10-, 15- and 20-year holding periods.
You can see that there is much less variation dudnger holding periods. While the chance of ligss

reasonably high (30%) in any one year, it fallsabp Even during the Depression and in the 1970s,
there has never been a loss while holding the S&Pfér 15 years or longer.
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Risk Decreases With Time
Annual Returns 1926 - 1993

| |||| il ‘l. b Ll
L

Risk Decreases With Time
5 Year Returns 1926 - 1993

100

Risk Decreases With Time
15 Year Returns 1926 - 1993

So market risk decreases with time.

How Often Can You Expect Losses?

Risk Decreases \With Time
10 Year Returns 1926 - 1993

Risk Decreases With Time
20 Year Returns 1926 - 1993

Here is another way to look at risk. In any oneryssiod, there is a 30% chance that you may ndema
money. An optimist like me would say that thera i80% chance of gain. Now, | will deny till my dgin
breath that stock market investing in any way rddesigambling. But if it were gambling, the odds
would be stacked heavily in your favor. A race kraouldn't last an afternoon with odds like thatidA
look how quickly the odds improve as time passes.
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Chance of Loss - S&P 500

All Periods 1926 - 1993

5 Years 10 Years 15 Years

H Chance of Loss

How Bad/Good Can It Get?

Investors may be concerned with a warase analysis. They often think: "What's the wiiisty that ca
happen to me?" As we have seen, in a one-yearderishorter, results can vary dramatically. Over
time, a different pattern emerges. Here is a basg,cworst-case, and average-result analysisdor th
markets we have looked at for all 20-year periodhe last 60 years. Notice that the warase result fc
equities almost equals the best-case results ®itl3 {a good proxy for most savings instrumenés)d
the average result for equities exceeds the bsstfoa any debt instrument.

Best/\\Worst/Average Returns

20 Year Periods - Last 60 Years

How Often Will You Beat Inflation?

Some investors may view risk as the chance of eatihg inflation, the failure to obtain real ratds
return, or losing buying power. Here again, stqué&dorm very well for long-term investors. The chan
of beating inflation starts out better with stoeksl rises to certainty at 20 years. No one who tiad
S&P 500 for any 20-year period since 1926 has faed to beat inflation. The chance of beating
inflation with bonds is lower than with stocks iarky years, and falls sharply over time.

Chance of Beating Inflation
Stocks V. Bonds 1926 - 1992

“:”] -
) Year ars 10 Years 3
LT on s
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The Risk-Reward Line

So each of the asset classes we have examineothas kate of return and a risk associated with it.

Risk/Return Statistics 1926-1993

Asset
Category
Small Co. Stocks
Common Stocks
Corp. Bonds

Return %

Leng-Term Govt's
U.S. T-Bills

And if we plot the risk against the reward, we campewith the risk-reward line we all know intuitiye
exists.

Risk Reward

Foreign

Comm Bond S&P 500

The markets are far too efficient to allow highates of return without increased levels of risk.they

are so fond of saying at the University of Chicddere ain't no such thing as a free lunch” (a.k.a
TANSTAAFL). An investment proposal in violation tife "free lunch” rule is an early-warning
indication of a con job. Investment results fanfrthe risk reward line are just not going to happen
There is never a high return without high risknifestors would keep that rule in mind, most of the
boiler-room operations would be out of businessgat, and many of the horror stories we have dhear
would never have happened.

Risky Business

As we have seen, there are several ways invest@ys/iew risk. Investors might want to considehiét
real risk they face is the failure to meet theialgolf so, they will want to construct portfoliagich

have the highest probability of meeting their godlse paradox they must deal with is that what appe
risky in the short term turns out to be very comagve in the long view. The longer your time horiz
the more certain you are that stocks will outperf@alternatives. Given the higher rates of returns
associated with stocks and the high probabilitgttdining those superior returns, what long-term
investor in his right mind would want to be prossttigainst that?

An appreciation of risk will make you a better ist@. Hopefully we have cast some light on the
dimension of risk. Risk is real, and it is builjhi into the investment process. But it may noabgreat
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as many Americans think. It's not a Bogey Man B fall. And risk shouldn't prevent you from making
rational investment choices. Still, it's the cehprablem in investment management.

Most of you have probably realized by now that wigh in equities so closely related to holdingipey
time must be a very important dimension of the gtneent problem. We will need to pay close attention
to time horizon as we design portfolios to meetryspecific needs.

No one can eliminate investment risk, but thereefiective techniques to manage and mitigate egud

of risk. We will deal with the classic risk-managamtechniques in the next chapter, which will be
online April 11. Later we will explore Modern Pastio Theory, a great advancement in reducing rigk b
properly balancing and structuring your holdings.
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CHAFTER 3

Taming the Beast

Risk is the central problem in the investment pssc&pecific techniques allow investors to mitighte
effects of each type of risk. In each case, at, blesse techniques offer limited relief. In otherds, you
can get a lot of help, but there are no miraclesur

As we discuss each of the classic risk classagim temember that while none of us can entiretyichv
risks, we can pick and choose the risks we widbetr. Also keep in mind that we should expect to be
compensated for risk, and that without risk, no co@ld expect rewards above the zero risk ratetofm.
Having said that, please understand that | am avdGating excessive risks. Investors should caseful
evaluate which risks they will bear, and chartratsgy with the highest probability of maximizirigetr
rewards.

Don't take this discussion to an illogical extrefRecently the airways have sprouted infomercials
advocating everything from penny stocks to spemnatin home heating oil or soy bean futures. Each
carefully explains that there are risks but alsparfunities for huge rewards. These are suckes ti@p
almost sure disaster. Keep a healthy le¥ekepticism, and remember that there arelstsl of con artist
out there. There is a basic difference betweenstments in which you should expect to make a profit
over time; zero-sum games in which you should expeentually to get wiped oug&mbling, options an
futures); and fraud, where you never have a chgrary stocks). Always remember: "If it sounds too
good to be true, it probably is."

Business Risk

Business risk is the risk most investors first ecdeis Many fearful investors see their investmdagig
wiped out by a business failure. A business needaildo cause your holdings to be unprofitabtecdn
come on hard times, which will severely affect tvlatie of its securities.

Even large, established institutions can disappeddenly and without a trace. Over a two-year jgerio
Miami residents lost three major internationaliags$, their largest bank, and their largest savangs
loan. Equity investors received nothing.

Entire industries can decline and fade as theidycets become obsolete. There are few remainingybugg
whip manufacturers, and we can assume that equigstors in that once-thriving industry are dissetd
today.

Other industries find themselves unable to comipegeshifting global economy. America no longer
manufactures a single color TV set. Our shoe inglusts almost vanished. Again investors in indiaidu
firms have suffered.

Disasters can strike at any time from strange anekpected directions. Utility investors suddenlyrid
themselves evaluating their atomic exposure afteed Mile Island. Orange County bondholders endured
a different type of business risk when they foumat itn obscure bureaucrat had put one of the tiches
counties in the country into bankruptcy. Texaca ohthe world's largest oil companies, found ftsel
bankruptcy after it interfered in an acquisitiondyelatively tiny competitor.

We live in an age where that which should nevepkap does!

Of course, investors have every right to find th&ressing. Fortunately, this risk can be reduoetie
point of insignificance. Diversification is the iagvestor protection strategy. Diversificatiorfest the
only free lunch in the investment business. Ifrarestor owns a single stock, and that company goes
broke, the investor has lost his entire portfdlidthe company that went broke is only one-tentlooé
percent of the investor's portfolio, the investdl tnardly notice. Single companies often go brokatire
markets do not!

As the number of positions held increases, businsisgalls very rapidly. Statisticians often clathmat as
few as 10 to 15 stocks will offer adequate divéraifon, and that after that, further risk reductreaches
a point of diminishing returns. As a practical ragtinvestors of very modest means can own divedsif
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portfolios of thousands of stocks by usingload mutual funds or other pooled investments. B2ss rist
is effectively removed as a serious concern.

It's very important for investors to understand #isgpected rate of return does not fall as a regult
diversification. Only the variation around the exfeel rate of return falls. And, variation is risk!
Investors are never compensated for a risk thgtabeld have diversified away. Securities are tice
assuming that investors hold diversified portfalidbnost any basic finance textbook will explaireth
math, and no one with an IQ over room temperatultedispute the benefits of diversification. You yna
assume that this is a fundamental, undisputed.truth

Here's another fact of life: For every fundamenialjisputed truth, eventually someone will devise a
ridiculous distortion. Diversification has been dse a rationale for some pretty dumb investment
schemes. In the name of diversification, everytlirogn collectable plates and dolls to oil wells|dyo
diamonds, oil paintings, futures, commodities anehemore blatant scams have been palmed off on
unwitting investors by slick salesmen. While divigcation is the best thing an investor can dogduce
portfolio risk, a dumb investment is always a dumkestment.

The rational investor will consider the merits ath investment before she includes it in her photfo
Investments should have attractive risk-reward attaristics a well as add a diversification benefit to
portfolio. We will come back to diversification efft when we discuss Modern Portfolio Theory.

Market Risk

No matter how many issues we hold in a market,imeéethat there still remains a risk that won't geag.
What we are left with is market risk. Market riskaften called "non-diversifiable" risk. No mattesw
well an individual company performs, its price niyaffected by broad market trends. Any neophyte on
Wall Street will quickly tell you that "a risingde will carry all boats,"” and "few stocks can svagainst
the tide."

Earlier we made the argument that market risk wasapily a short-term problem. As a result, equity
investments are not suitable for short-term obiayest | use this rule of thumb: Any known obligatio
coming due within the next five years should neaecovered by variable assets (stocks or long-term
bonds.) In addition, investors should have alhe&iiitinsurance needs covered and a healthy castvees
before beginning a longerm investment plan. | never want to be in a pmsidf having to liquidate stocl
at a loss to cover an expense | should have aatezp

Markets do not all move in the same direction atsame time. A properly diversified portfolio wilave
assets in several markets or segments of marketsost years, this will offer significant reliebin
market risk. However, investors who violate thevpres five-year rule do so at their peril. The pEop
allocation to markets to obtain the maximum berfediin this effect will be the subject of a lateiagier
on Modern Portfolio Theory (MPT).

Interest Rate Risk

Interest rates affect investments in several ways.

First, as interest rates rise, the value of exgstionds falls. Consider a bond that was issuedratvjth a

7% coupon rate. One month later interest rategasa to 8%, and the company issues new bonds at the
8% coupon rate. You are an investor with a sumafiey considering both bonds. Would you rather have
7% or 8%7? Of course, you would like the higher amupeing currently offered. So, in order to induce
you to purchase a 7% bond, the holder will haveutathe price of the bond below par. At some price
below par, the 7% coupon, plus the appreciatiowéen the discounted price and par, will make the
bonds equally attractive to you. But the originaiher of the 7% bond has had to sacrifice princyadlie

in order to unload his bond. Of course, if interases fall, bondholders will enjoy capital appegicn.

The rise and fall of capital values introducesréoss risk in what many consider to be a "safe"
investment.

The longer the remaining life of the bond, the mitwebond will be affected by changes in interatts.

A bond with one week until maturity will be virtdglunaffected by even large changes in prevailatgs.
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However, the holder of an identical bond with 3@ngeuntil maturity will be whipsawed rather violgnt
by even small changes.

Because of this increased capital risk, longer-teomds usually must provide a higher return thamteh
maturities. If we were to graph the yield to maguaf a bond at different maturity lengths, we wbul
normally see an upward slope. This is called atpesyield curve. At times during the economic &jcl
long-term rates may not offer any enhanced yielsh&durity over short-term rates. This is calledih ér
inverted yield curve.

Bond managers spend a lot of time studying yieldesiin order to define the optimum point of yiedd
risk. Conservative investors will prefer to accamall decrease in yield in order to have a ldeygease
in risk. More aggressive investors will prefer thgportunity of capital gains in longer-term bontihey
forecast falling interest rates.

Bond traders also spend a lot of time trying t@éast future interest rates. Such forecasts aczioosly
inaccurate, and anyone with a success rate of4#ris entitled to consider himself an expert.
Bonds of high credit quality are less volatile thawer-rated issues. Of course, they must normally
provide a higher yield to maturity to compensaieestors for the additional default risk they carry.

If a bond manager was convinced that interest ria&e going to rise, he would shorten the average
length of his portfolio, and seek higher qualityhtds. If he is right, this will preserve his prinaip

Maturity vs. Duration

Recently a great issue has been made of the differleetween maturity and duration. Maturity meaisg
what it implies: the date the bond will mature aedeive the principal back. Duration is linked tawh
much time a bond requires to pay off the princgddts coupon rate. Because the largest part ofdhee
of a bond is the stream of coupon payments, boritishigher coupons should carry less capital ridte
price at which a bond is purchased will also affectiuration. A bond purchased at discount wiltdha
shorter duration than the same bond purchasegranaum, because principal will be repaid faster thu
the lower cost basis. Many mutual funds report laattrage maturity and duration to help investors
evaluate the risk of the portfolio.

Does Capital Fluctuation Matter?

Investors who plan to hold a bond to maturity maydss concerned with capital fluctuations alorgg th
way. They reason that they will receive their pipat at the agreed date and have already receinved t
agreed income. However, the capital account acelyregflects the investor's position. For instariegs
examine the case of an investor who invested $00a07%, and then found herself in an 8% interest
rate environment. Her capital account is down. kta&l previously chosen to keep her $100,000 in cash,
she could now buy a great deal more income fdmi reverse is also true. Had interest rates fati¢he
previous example, our investor would have a capipgleciation, and more income than she could now
purchase with his cash.

Effects on Retirees

Interest rate risk also refers to the risk that yaay not be able to reinvest your principal atsame rate
you had when your bond or CD reaches maturity.rAfteft the Air Force in 1972, | moved to MiamioF
years, my neighborhood was full of retirees who é@d businesses or taken their pensions and exwest
them at the prevailing high in&st rates. Life was sweet with interest rates oess of 12% and "no risk
Big boats, lavish parties, and country clubs wkeertile. However, over time, the big boats werédacsgul
by smaller boats, and then no boats. My friendgptd showing up at the club. Eventually thesegesir
left the neighborhood and purchased smaller apatsnilone of them had lost interest in boats and
parties, or felt their houses were too big. Whaigdemed? The income from their CDs fell apart! Eavle

a CD matured, it was rolled over at a smaller raiteally expenses exceeded income, and sometirae aft
they realized that their principal was shrinkirfigyt disappeared.
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If we examine the variation in income from CDs, fivel that it is very high. From 1981 to 1994D rates
fell from 17.27% to 3.69%. In other words, inconet by 80%! Of course, on an after-inflation basie
results were even more disastrous.

The school-book answer for interest rate risk iartange a bond portfolio so that maturities aaggtred
over time. That way not all the portfolio is rollegier at any point, and over the economic cyclesrana)
average out.

| would propose that it is inappropriate for loregrh investors to place all or even most of thespoteces
in CDs, T-Bills or bonds. Had retirees in 1972 iaged a diversified portfolio including stocks,eign
equities, bonds and CDs, today they would be wgalRht their perception of risk prevented them from
making that decision. To them, equities were risind CDs were safe!

Other Interest Rate Effects

Investors must also be aware that the level ofasterates in the economy will have a major infleeon
all other capital goods. Stocks become less attmttt investors during times of high interest satéven
if risk premiums don't change, the zero risk raiesggup with high interest rates. The resulting @igh
return requirements will cause stock prices to i@t High interest rates are often associated with
inflation expectations, generally a sign that tber@my is not healthy. Interest costs will impamng
businesses much more than others. Financial ihstisiand highly leveraged companies will suffer.
Higher costs to finance real estate will have aomiappact on that market.

Some stocks act very much like bonds during therést rate cycle. For instance, utilities and REAMes
often purchased for their dividends by yield-hunigryestors. Rising interest rates will tend to aessr
these stocks in particular.

Currency Risk

International investors quickly discover curreniskr Of course, wherever we live, most of us coasid
the local currency as the "real money," and eveatyl®se's money is "funny money." So, we have a
natural reluctance to trust foreign currencies. &udn if we choose not to invest in foreign marketse
of us can avoid currency risk. If the value of tagal currency falls, we become poorer because many
things we purchase from other countries will costen

After World War I, the U.S. dollar emerged as gremier currency on the planet. While still a major
world currency, events since then have seen the alosion of the once-mighty dollar. As the world
recovered from the war, often with generous econdraip from the United States, it was natural that
other currencies should rise in value.

To be fair, America's role as world policeman anpespower have contributed to the problem. Whatever
else it may have been, the nuclear umbrella wakadp. However, our failure to maintain responsible
fiscal policies, and a chronic balance-of-paymemd-trade problem, have accelerated the slide aimym
respects, currency devaluation may be seen assantdlar to inflation, imposed by the invisible than

an often-unwitting spendthrift society.

Americans should be concerned about this loss yihgypower. As a society, we simply do not possess
the political will to reverse the long-term decliokthe dollar. But American investors can parnidledge
by holding assets outside of the United Statess iBha powerful incentive to invest internationally
International equity and bondholders are affeated different manner. If you hold stock in a foreig
brewery and the country's currency devalues, tleetedn beer sales may not be very great. The \&lue
the business may not be horribly impacted, andbfog-term investors the net result may not be very
noticeable. However, if you hold a bond, you magezience more dramatic effects. You have had a real
loss that may not be made up soon. (The revesadrue. You will benefit from an upward valuatip
Americans holding foreign bonds have had reasondibppointing returns for the amount of risk they
have endured, while Americans holding foreign ssdave had very satisfactory returns.
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Theory of One Price

There is good economic reason for bonds to be aicgetly affected. The T-Bill is a zero-risk investnt

for Americans. A short-term investment in Germamegament paper would be a zero-risk investment for
a German. There is no particular reason why two-riek investments should sell at far differenegain
different markets except for currency risk. If th@vere no currency risk, normal arbitrage wouldchelate
the difference in returns. So most economists belibat differences in real interest rates are atmo
exclusively a reflection of currency risk expeatas.

To Hedge or Not to Hedge? That is the Question!

In the short term, currency risk can be ratheressing. Local market gains may be offset by losses
currency. Or even worse, local market losses cbeldompounded by currency losses. So every
international investor must decide whether he vdsbehedge against the currency fluctuations. Most
developed markets and some emerging markets ceadig hedged for currency risk. But there is dhig
price in performance. For instance, a perfectlygeeidforeign bond portfolio would perform exactlydia
T-Bill minus the transaction costs of the hedgé&hig again demonstrates that without risk, thereis
prospect for higher returns.)

Portfolio managers are sharply divided on the sulgéhedging. Some take the position that curraisty
will work itself out in the long run, and the prioéhedging isn't worth it. These same manager$imig
argue that attempting to forecast currency swimgksta structure the portfolio accordingly can add
another element of risk if they are wrong. Aftdr flrecasting is always difficult, especially ifdoncerns
the future. Others believe that they can propentgdast currency swings and add value while reducin
risk. The weight of the evidence seems to favoutidiedged approach. In any event, Americans hgldin
foreign equities have benefited greatly from tloeirrency exposure for at least 40 years, and no end
seems in sight for the long-term decline of thdadol

Other Currency Effects and Problems

As with any other trend, there will be winners doskers. Portfolio managers attempt to developeggras
based on the relative impact on various areasrahgstries of currency shifts. As almost every
schoolchild knows, exports are made more attraengetourism bolstered by a falling currency. Impor
become less affordable, foreign vacations lesadiite. But beyond these elementary effects, many
interesting trends develop that cause either pnobler opportunities for portfolio managers.

As has been demonstrated recently in Mexico, cagrehanges can have serious effects on the local
economy. Mexico provides almost a worst-case exan#gter their devaluation in late 1994, we expect
major economic contractions, very high interestsabusiness failures, and inflation. Predictatbig,
market tanked. (Of course, there is a chicken-aygdpeoblem here. The economic problems probably
caused the currency changes.)

Many foreign governments have tied their currentethie dollar. As our dollar falls, their expoaiso
become more affordable, and the trend contribatdiseir economic development.

Most commodities still are quoted and traded ifaitel Companies, industries and countries that are
heavy commodity users will benefit from a fallinglldr. For instance, if a German company consumes
large amounts of oil, and if the dollar is weakiagathe German mark, their price of oil will dease
even if the nominal price of oil remains flat. Tlaimpany will experience lower costs, and havedigh
profits as well. These profits should increasesthare value of the firm.

American investors holding foreign stocks will ptpbr at least offset some of their losses in dsine
holdings. The long-term dollar weakness has bediatanct advantage to America's international
investors. As with most market trends, there amasional periods of reversal. But the average Acaali
fear of currency risk would appear unjustifiedight of other benefits of foreign investing.
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Political Risk

For good or evil, governments at all levels haweemendous impact on the investment climate. Wenoft
equate political risk with international or emergimarket investing, but our own markets are just as
sensitive. You don't have to have an insurrectioexiperience political risk. Political risks inckithx,
trade, regulation, education and social policiego&ernment's attitude on capital and businesdisets
stage for either success or failure of their econom

Political risk is not always negative. If we candia country where political risk is falling, weght
expect earnings in the economy to increase ascthreoeny expands. But we also might expect that P/E
ratios will expand as a result. Investors will demaegsirisk premium; put another way, the cost oftab
will fall. One of the highest profile internationgvestment advisors seeks out countries wheréigadli
risk is very high but improving. (Of course, youldtave all the problems of forecasting.) Ameringhe
'80s, the U.K. under Thatcher, and many emergindietsibenefited by enlightened governments' crg
more optimum conditions for capital and marketthtove.

A Bite out of the OId Free Lunch

As you can see, portfolio managers have a full nedriachniques to reduce risk. Many rely on foréxas
and the result will be only as good as the forec@wine rely on hedging, which will add cost or relu
returns. The one free lunch we have discoveredrsis fliversification. But diversification has omere
dimension that we must explore: Modern Portfolie@dty. This theory adds a new level of risk control
which has revolutionized how many large instituaew the investment process. Investors of more
modest means can also benefit. In the next chdptehow you how!

23



CHAFTER 4

A Nibble from the Free Lunch

Spend a little time wandering around the Universithicago and you are likely to spot joggers with
some unusual T-shirts. The shirts appear to handvingting and scribbles all over them. If you ingi
you will be told that those are the signaturesliaha faculty that have won Nobel Prizes! The @msity
is a world-class institution in many areas of stualyt in finance and economics it totally dominatés
other institution is even close.

You may also spot T-shirts emblazoned with TANSTAARhere ain't no such thing as a free lunch").
TANSTAAFL is more than a religion at Chicago. Fleeches are identified and rooted out with the
passion and conviction of the Inquisition. At Clgoait is great sport to debate the implicationsaaf
deductible lunches, or tax-subsidized school luschdrue Chicago graduate will deny to his delasi t
there ever has been, or ever can be, a free limagstors everywhere would be well advised to adopt
TANSTAAFL as their personal credo. Beware of thesaan offering free lunches!

Harry Markowitz is a very bright star in Chicaggalaxy of superstars. His Ph.D. thesis laid the
groundwork for Modern Portfolio Theory (MPT) androdutionized finance. Legend has it that
Markowitz wrote the paper in a single afternoomhi@ University of Chicago Library in 1952. The pape
was later edited, expanded and publishedagolio Selectionand the contribution earned Markowitz a
Nobel prize in economics in 1990.

Ironically, Markowitz's paper almost didn't earmhitis Ph.D. The review committee had grave doubts
about whether it was pure enough economics! Tlay,sand many more about the founders of modern
finance and their contributions, is told in the h@apital Ideas See mynvestment bookshefbr a
complete citation.

What follows is a simplified description of Modéportfolio Theory. My aim is not to turn you into an
economist, but to demonstrate how investors cartMIBE to control risk. If you have an interest in
finance and want a further explanation of MPT,commend you go to the source and read Markowitz's
Portfolio SelectionThe book is very readable, even for those of lng are mathematically challenged.
Markowitz does us all a great favor by alternatimg chapters of text with mathematical calculations

Markowitz starts out by assuming that we are ak-averse. He defines "risk" as a standard dewiatio

expected returns. However, instead of measuritkgatishe individual security level, he believeghiould
be measured at the portfolio level: Each individoaestment should be examined not on the basts of
individual risk, but on the contribution it makesthe entire portfolio.

Now comes the great leap forward: In addition ®tihio dimensions of investment, risk and return,
Markowitz considers the degree to which investmeatsbe expected to move together. The third
dimension is the correlation of investments to anether (or co-variation).

While Markowitz considered the impact of individ&curities in a portfolio, today many advisors use
MPT techniques with asset classes in lieu of imtligi stocks to construct globally diversified polits.

Correlation is a very simple concept. If investnsesitvays move together in lock step, they haveegerf
correlation, and that is assigned a value of +thdf/ always move in opposite directions, they have
perfect negative correlation, and that value idf-fou can tell nothing about the movement of one
investment by observing another, they have no [@ioa, and that relationship is assigned a vafug o
Of course, two investments can fall anywhere orspiextrum between +1 to -1 in relation to one agroth

For instance, many factors will affect all airlingtsonce. Interest rates, cost of labor, the cenfté of
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flyers, landing fees, regulation costs, and the cb&uel are very much the same for American, &gdinc
United. We would expect that the price of theicksowould tend to move together throughout the etark
cycle. In fact, the price of the stocks often mtagether. They are strongly correlated.

Often factors that are good for one industry aikfioa another. Let's look at oil companies andraes.
Fuel is a large expense for airlines. If the patéuel goes up, we would expect that oil compamids
profit, and airlines will suffer. As a result, tpece of their stocks should move in opposite dios.
They often do. They have a low, or negative, catreth.

So, how can we use this knowledge?

Imagine that somewhere in the world we can find lnige-risk, high-return investment. As it goes
through the market cycle, it might look like this:

Risky Investment A

15% Rate of Return - 50% SD

Let's also imagine another high-risk, high-retunveistment somewhere else. This second investment ha
perfect negative correlation with the first. Evéirge the first goes up, the second goes down, aed v
versa.

Risky Investment B

15% Rate of Return - 50% SD

O

Perfect Negative
Correlation

If we put them together in a portfolio, the comlarportfolio will have high return and zero risk! @t
term gains in one holding are exactly offset byéssin the other,ub because the underlying trend in k
investments is a high return, the combination hlagla return.
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Resulting Total Portfolio

15% Rate of Return - 0% SD

(=<
o‘@isky Assets With

Perfect Negative Correlation
Equals Zero Risk Portfolio

Time for a little reality check. In the real worlde never find two holdings with perfect negative
correlation. But the good news is that we don'drtee Any correlation less than a perfect positive
correlation will reduce the risk in the portfoliBisk has not been removed: There ain't no sucly théna
free lunch! But perhaps Modern Portfolio Theoryeosfinvestors a discounted lunch. Or maybe iteea f
nibble!

The implications of this are staggering. For thmstfiime, investors are able to construct portkfiee of
the old risk-reward line. In mathematical terms gortfolio has a rate of return equal to the wisdh
average rate of return of the holdings, but thie msly fall below the weighted average of the pdidfo

We have come to the point where we must conclualevthere most diversification is good, some is
better than others. We get a better diversificatienefit by including an airline and an oil compamypur
portfolio than holding two airlines. Classic diviéiation reduces business risk. But divestion, in the
sense that MPT uses it, can actually serve to eetharket risk. Ideally, we will want investmentath
combine attractive risk-reward characteristics Wath correlation to our other investments.

| must be clear here. | am not lookiray &in opportunity that simply offers the chancéot® money whil
everything else is making money. To me that'sgnsther dumb investment. | think that each inveatme
in my client portfolios must contribute to expecteturn.

There is another (perhaps even rational and rebi®naoint of view. Many practitioners will incluge
asset like gold purely for its low correlation witther asset classes. This may be a purer poinewf
And perhaps this approach leads to a lower pootfidk. | look at gold's 20-year low rate of return
combined with its high fluctuation (risk), and d#einot to waste a percentage of my portfolio omh tha
asset.

The math is very heavy-duty, because for each tmesst we must factor in an expected rate of retairn,
risk, and the correlation to every other investnveatare considering. The required data grows
exponentially as we increase the number of poshitiidings. Even worse, for just two assets, we must
consider an infinite number of possible portfolidge all know that we cannot have more than aniiefin
number of portfolios. So, | will leave it to the thamaticians to decide what happens when the pakent
number of assets in our portfolio grows over twho3e types of puzzles always made my head hurt. The
answer may be closer to Zen than math. In any etlemmath cannot be done without some heavy-duty
computer power.

Markowitz laid out the math in his paper in 1958¢ anost people thought he had it nailed. But
Markowitz had to wait more than 20 years -- urité tnid-1970s -- to get his hands on a mainframe
computer to prove that he had it right. Markowitnfessed that that was the happiest day of hisrde
the day he won the Nobel Prize! At the time, algimgn of the optimization problem @mainframe co:
as much as a brand-new car. Today, the definitidreavy-duty computer power has changed. You can
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do the same example on an old 8088 PC in a heartbea

In a portfolio of a certain number of holdings, yohe possible combination will result in the maxim
possible return for each amount of risk we miglsuase. Markowitz called this optimum combination of
holdings "efficient." Any other combination of hahds will result in a lower return at that samedieof
risk. These inferior combinations are less effitidéihwe graph the efficient portfolios against werious
levels of risk, the resulting line of best possitdenbinations is called the "efficient frontier.appily, the
efficient frontier falls above the old risk-rewdnde.

Risk Reward

eward

Efficient
Frontler

Additlonal
Reward

Every point on the efficient frontier offers thevestor the highest return for a particular levetisik. But
the investor is still faced with an infinite numtmrefficient portfolios, and must decide how muigk to
take. The theoretical answer is this: Select thfg@m on the efficient frontier that is tangewt ltis
indifference curve! | personally think that answige this give economists a bad name. No wonder we
are considered rather boring and a little weird stommes! Later, | will outline some ways investorght
reach a more real-world conclusion to this questionhe meantime, if you should meet an investoow
knows where his indifference curve touches theieffit frontier, please have him contact me. | would
like to meet him - | think!

The MPT optimization process allows the investoapproach the investment decision from two
perspectives. He can start by deciding how mudhhisfeels comfortable bearing, and then seek the
optimum level of return at that point. He mightrfra the problem like this: | want to be 95% cer{@wo
standard deviations) that | endure no more thabla decline in value during any one year. An advisor
can then construct a portfolio that has the highessible expected return within that risk crite@a the
investor can frame the problem like this: | needdbieve a 12% rate of return, and want a portfolido
that at the least possible risk.

Is MPT a free lunch? No. But MPT is an incredibbmgrful tool to manage risk and construct portfslio
to meet various constraints. More than any othesqre Markowitz has dragged portfolio management
out of the Dark Ages. As we shall see, MPT hastsuitigl limitations, and isn't a cure for risk. By
financial management is still somewhere betweearatdtscience. But we have come a long way from
alchemy. Investors who wish to achieve anythinge&lm an optimum performance must not ignore MPT.
The investment problem is multi-dimensional. Thgsd&hen you could solve the investment problem by
wandering into your nearest brokerage and lettiegfitiendly salesman select a few good stockscarg |
gone. If your advisor isn't using MPT, get anotagvisor.

In the next chapter [online May 9], we will examinst how far the MPT revolution has spread, lobk a

some of its practical limitations, and consider sxamples that demonstrate concrete benefits for
investors.
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CHAFTER s

Travels on the Efficient Frontier

When Harry Markowitz defended his dissertation oodrn Portfolio Theory in the early 1950s, it's
doubtful that anyone present had any inkling oftteenendous impact it would have on modern finance.
But the revolution didn't exactly spread like witéf it took a long time for the impact to be felt.
Academics labored away in obscurity, steadily bodda wealth of knowledge until the world was ready
for it.

For the most part, Wall Street ignored the acadeniibe old ways were good enough, and change would
have imperiled many of the Street's most sacrethsnyauring the early eighties, a few academics
infiltrated the large houses and institutions, thely were considered slightly unusual. More than an

other event, the crash of 1987 focused Wall Stre¢tiention on the need for better understandirigeof
world's markets. Wall Street was ready to listéheast at the institutional level. Today, finaricia
economics is in vogue, and academics are widelgudted and sought after by large money managers.

Even the law is rapidly changing to incorporateredats of the new financial theory and practice.
Fiduciaries run substantial personal risk if thay to follow MPT basics. The old "legal list" opproved
investments is long gone, replaced by an "expafetstal prudent man rule” for fiduciaries. Risk is
required to be measured at the portfolio level, mmdingle asset is deemed too risky for a prudent
portfolio. Rather the impact of the asset on thefplio as a whole is deemed the appropriate Bshsior
trustees and other fiduciaries are now requirguroperly diversify, follow a written investment poy,
consider possibilities for profit as well as risdkd@ss, and build asset allocation plans with appetge
attention to expected rate of return, risk, andedation of investments.

What practical benefits does Modern Portfolio Tlyg@dAPT) have for investors? How can you apply this
to your needs? Let's look at a couple of real-wdrid simple applications.

Improving an All Bond Portfolio

First, let's look at the case of a retiree livimghos portfolio income. His primary concern is gadety of
his principal and income. He presently holds afpbot comprised exclusively of government bonds.
Recently he has noticed that his income isn't gaméar as it used to, and the gyrations of hisgyal
value have been disconcerting. He doesn't wan angithing risly, but he is curious about how he mi
improve his situation.

Our retiree finds himself stuck on the old risk-eed/line. Let's examine his portfolio of 100% lotegm
government bonds (Portfolio A). By itself, it isa'very efficient portfolio: risk is high comparealthe
meager total return. The expected return is 5% wibandard deviation (risk measurement) of 11.7%*.

Fo o A

Expected Return 532, Standard Deviation

Bxon -:l-:--

Before the advent of MPT, the traditional answentweasing his yield would have been to creep ever
further out into the risk spectrum with bonds sffito high-grade corporate bonds, then junk bosalsh
with a growing risk. But MPT expands the list otiops.
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From his start position on the risk-reward liney amovement either upward (more return) or to ttie le
(reduced risk) improves his position. (Every invesht manager longs to be in the Northwest Quadrf
the risk-reward chart.)

Sefn

W B

Enhanced Relurns

Eeduced Rislk

If we add different combinations of cash and stoakis possible either to substantially improveuras
without increasing risk (Portfolio B), or to drantaily reduce risk without sacrificing returns (Kolio

C). Paradoxically, addition of a more risky asset actually reduce the risk in the total portfolldilis
occurs because cash, bonds and stocks often mahéerent directions during market cycles (low
correlation). MPT proves that the risk level of ff@tfolio as a whole should be considered paramoun
rather than any separate component.

Portfolio B contains 50% stocks, 35% bonds, and t&%h. The expected rate of return has increased to
8.4%, while standard deviation has remained 11.4%uch higher return, no more risk.)

Fortfolio B

Expected Return 8.4, Standard Deviation 11.7%

Portfolio C contains 20% stocks, 5% bonds, and ¢8%h. This combination achieves the original 5%
expected return, while lowering the risk to 4.9%nskard deviation. (Same return, less than halfigke)
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Historical returns from 1926 to 1992, courtesy litban and Associates. Cash based on 30-day Treasury

Bills, bonds based on long-term government bonald,stocks based on the S&P 500 index. Historical
returns are no guarantee of future performance.

International Investing and Modern Portfolio Theory

Here's another example: An investor holding a pbafof large domestic stocks would like to see if
international investing would improve his positibte is comfortable with equity risk, but would like
improve his returns, or lower his risk.

Here are various mixes of domestic large stockgesented by our S&P 500 index, and foreign large
stocks of developed nations, represented by Mo&ganley's Europe, Australia, Far East (EAFE) index.
The foreign stocks have both a higher return asidthan our domestic market. You might expect fisat
we mixed the two together the resulting portfolionbinations would fall on a line connecting therat B
you can see that as we add foreign stocks to a stenportfolio, return increases (moves up) ankl ris
decreases (moves left) until we reach an optimusitipa at about 60/40 domestic to foreign. The
combination of lower risk and higher returns is wing feel so strongly that global diversification is
essential for all investment portfolios.

Benefits of Modern Portfolic Theory
International Investments

Lower Risk and Increased Returns
Lising Assets With Low Correlations

Inlermational Divaerzilicalian

= EAFE

International Investments (click on image for full-size chart)
International investing has two key benefits for é&man investors: higher returns and a strong
diversification effect. International markets haeery low correlation with our domestic marketkisT
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diversification effect will lower risk at the pootio level, which is one of the chief advantagee@d by
Modern Portfolio Theory. (This is a very simple tasset-class illustration. Our investor should also
consider the impact of small cap stocks, emergiagkets, value investing, real estate, hard asselts a
other asset classes on his program.)

Modern Portfolio Theory is certainly a great leapafard in our ability to construct rational invesnt
plans. But like any good tool, it must be used yidhgment. And, like any good idea, there will aywa
be someone who will take it to an illogical extreme

First, we must understand that MPT is not a rigkielation process; it is a risk management tool. It
allows us to build more rational investment plaom)trol risk, and get "the most bang for the buak"
risk. It is not a substitute for judgment, andaectfrequires great judgment for its proper appbeat
There are severe limitations which, if not propenhderstood, can lead to very strange and
counterproductive results. When dealing with inmresit tools we must always remember that none of
them work every day, every quarter, or every y8aran optimized portfolio is not a substitute f@<C
Patience and discipline are still required if thegess is to bear fruit.

MPT is based on an examination of past resultscéiYlesay that some things happen more often than not
but there is no guarantee that tomorrow will alwbggust like today. Short-term returns will always
remain random and variable.

We can take a great deal of comfort in the fadt tlome of the three variables appears to be chgngin
any fundamental way. In particular, there doesensto be any fundamental change in the correkation
between the world's markets. While we may be motameard a global economy, individual economies
and markets still respond to local conditions aalitips.

There are a number of "optimization" programs rgaarailable to financial planners and portfolio
managers that will quickly and easily solve thelmaibblems associated with MPT. However, like any
computer program, if we put garbage in we will gatbage out. Many of us put far too much valueha
output of a computer program without considerirgitiput and programming problems. If it's from a
computer, we believe, it must be right! Bewarelilaek-box approach to solving life's little problem
The MPT process and math is particularly vulnerableata input distortions. For each asset or asset
class, we must enter the expected rate of retigty,and correlation to every other asset class [Elads
to two problems. First, the data changes every Nayt, a tiny change in an input of any of the ¢hre
factors will have a giant impact dhe suggested allocation. Even if we assume thdteatata going in i
totally accurate, we still have problems.

Left to its own devices, the optimizer will identithe one most efficient asset and suggest thapyoall
your resources in that asset. Of course, this leadgross violation of the diversification pripal. In
practice, most advisors restrain the program teaeable asset allocations. Blindly following thadi
box will lead to putting all your assets into omec& or one market.

| attended a meeting in 1994 where Bill Sharpe spwkthe problem of optimizers. According to Dr.
Sharpe, optimizers will readily identify input erscand recommend that you put 100% of your assets i
the wrong asset. Sharpe shared the Nobel RiiZzéconomics in 1990 with Harry Markowitz for higork
on MPT. He developed the Capital Asset Pricing Maahel other refinements to MPT. | believe he
speaks with some authority on the problem.

If the inputs are updated frequently, another ggeasbnormality creeps into the process. Becaustsass
which are under-performing recently will show lowates of return and higher risk, the program will
decide that they are no longer efficient. Thenghegram recommends sale of the asset. Blindly\otig
the black box then leads to buying high and seliovg In the real world, tax and transaction c@sts
high. Frequent updates, and the resulting frequading, will increase transaction costs far beythred
benefits that MPT can offer. Most of us don't n#eat kind of advice. How often to update the dated
what time frames to use, becomes a matter of judgrii@e computer can't solve that for you.

In the case of foreign investing, if we examine thbnor quarterly data, we will get different resuthan
if we use annual data in our series. In a like neanihwe look at 10-year time periods, we will get
different results than if we use three- or fivetytime periods. There is always an effect, and @&most
always better to have a divdrsd portfolio, but the optimum ratio of foreign ¢mmestic will change wit
each different set of data observations.
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Two very clear examples come to mind to illusttate problem of the black box. During the preparatio
for Desert Storm, foreign marleeperformed miserably. All the optimization softerdrsaw recommend:
selling foreign stocks. Those investors and adsisdro sold locked in their losses, and were nogsied
when the inevitable turn came.

During 1993, emerging markets exploded upward. Miutund companies rushed new emerging market
funds through registration. Their representatioeged an asset allocation of up to 40% in emerging
markets and used optimization results to add tdyipe. Of course, they downplayed the very shartte
data that they were using as input to the proddssyvery shorterm data indicated that emerging matr|
had high expected rates of return and almost kb Insestors who rushed out to load up on emerging
markets were left with egg on their faces, and Heackall of 1994 to wonder what went wrong. Longer-
term data would have showed a very high rate ofmetvery high risk, very low correlation, and an
optimum portfolio with a low percentage of assatemerging markets.

Most advisors use past data for expected ratestwdfir and risk inputs. However, some may forecast
based on their research or feelings. In my not iamble opinion, this adds another layer of riséd an
complication to the process.

A better approach, and one that | have used suUatlgsa my practice for years, is to use long-tediata
to structure a portfolio that makes sense, and tibgrthe results with the optimizer. Rather thelh s
assets that are under performing in the short tasnthe optimizer programs might suggest, we use re
allocation to increase positions in down market$ @ecrease positions in markets that have hadgstron
short-term results. This can be emotionally paiafudl requires discipline. | can't honestly say thatjoy
selling winners to buy losers, and | get to expltaall too often to concerned clients. But whilgyoes
against the grain, this discipline will lead to m@onsistent results, lower risk, and reverse$tiyehigh,
sell-low problem.

The terrible truth is that financial managementaers an art much more than a science. Forecasts are
notoriously difficult and unreliable, and judgmestlways required. We must recognize that nothing
works every day, quarter, or year. Discipline #iclilt in the face of intense media speculatiod aype,
but discipline leads to acceptable Iaegm investment results. As long as the world eaonoontinues t
grow, patient investors will profit.

For all its limitations, MPT offers one of the stgest tools available to the rational investor.dJse
properly -- that is, with judgment, patience, amdlerstanding -- it will go a long way toward smaoth
out the often-bumpy investment process.

In the next chapter, | will discuss a closely retharea: the impact of asset allocation on investme
results.
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The Asset Allocation Decision

Like most of my clients, | grew up with preconcalideas about investing firmly planted in my head.
These ideas seemed so sensible that they weretalorassdered universal truths. Everyone | knew
seemed to believe the same things. There didntt segch point in checking the facts, and anyone who
disputed our inspired beliefs was most likely a taveks short of a full load.

In general terms, our basic understanding was| s\

« Knowing which stocks to buy and when to be in therkat is the key to investment success.

« A good investor can predict which way the markegasg and which stocks will profit the most.
This power is held by just a few wise men. Thessewnen will readily share their power with y
for a nominal cost. This minor cost will be repaidny times over by enhanced performance.
However, one must always avoid the charlatans vivefglse advice. A wise man is one whose
stocks go up, and a charlatan is one whose stackswn.

« Knowing when the market will fall is a prime coneéo the successful investor. One should leave
the market when it is about to go down in ordgprieserve his principal.

- Successful investors trade often, and dart in anebthe market or a particular stock with
uncanny skill. Their portfolios benefit from a h&aoin approach.

- Itis rather easy to spot good companies througéxamination of financial data, atm determine
what the stock in those companies should be worth.

- An astute investor can apply superior insight td&enlaig killings on mispriced stocks. Using his
superior insight he will be able to take actiongdefore other investors catch on.

« Studying past price movements is an aid to predjdiiture price movements. This skill can be
applied to both individual stocks and the movenudrthe market as a whole.

- Economic predictions are reliable, and form anostemg foundation for success.

« ltis reasonably easy to select good advisors anthgers, because their past track record is a
reliable indicator of future success and skill.

Given all that, we tended to think of the investinaocess in the following terms:

- What stocks should | buy?

« Should I be in or out of the market now?

« When should I sell my stocks?

«  Which manager should | hire? Or, what mutual fumolusd | buy?

Unfortunately, almost all of this conventional wasd was dead wrong! It doesn't do us any good tkthi
of investing in these terms. In fact, it createsbpgms, and keeps us from enjoying the fruits ghme
strongly tilted in our favor.

From personal experience, | can tell you that vty difficult to unlearn something you have alway
known. We tend to cling to those old familiar wayghinking in most unreasonable ways. Change is
difficult and painful. We resist it. We rationali2d@/e fight for the old ideas every step of the wake
practically have to be hit over the head with dadyatlea before we will cander it. We want to ignore tt
idea and discredit the person who calls it to dtemdéion. Most of us are not as flexible or ratibaswe
would like to think we are.

In this chapter, we will consider the merits of theestor's obsession with individual stock setatiand
market timing. Just how much do these two elemeitise investment process contribute to overall
success or failure? Is there a better way to thbut investing?

A Ground Breaking Study
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In a landmark study, "Determinants of Portfoliof@Benance,” published in the Financial Analysts
Journal (July-August 1986), Gary P. Brinson, L. &aph Hood, and Gilbert Beebower examined the
investment results of 91 very large pension fuddetermine how and why their results differed. The
pension funds, which ranged in size from $100 onillio well over $3 billion, were studied for the-10
year period ending 1983. Very complete and extendata was made available on each of the funds from
the SEI performance database.

Even the smallest of these pension funds repres@ntery large investment pool. We can assume that
they commanded the very best talent available. Beashthe valued client of one or more of the larges
and most prestigious investment managers in th&lwas such, they automatically received the best
research and information. In other words, theyatel had the resources available to "beat the atark
The team did a very simple but powerful and elegaadysis. They reasoned that only four elements
could contribte to investment results: investment policy, indual security selection, market timing, ¢
costs. By using a rather straightforward regresaiwalysis, they were able to attribute the contrdou(or
lack of it) to each of the four elements.

Investment policy was defined as the average basenitment to three asset classes: stocks, bonds, an
cash. For instance, a pension fund might have aof9 percent stocks, 30 percent bonds, and 10
percent cash. (Most investment advisors use tihe asset allocation rather than investment policy.)
Market timing was then determined by variationsuabthe base commitments. If a pension fund
changed its commitment to the three asset classzdime, it was assumed to be an attempt to profit
from market timing.

The conclusions were remarkable. Using market-indexns for the three asset classes, (S&P 500 for
stocks, Shearson Lehman Government/Corporate Buateklfor bonds, and the 30-day Treasury Bill for
cash) the team was able to explain 93.6 perceafpeision fund's performance based solely on krgpwin
its investment policy! The biggest single factopkning performance was simply the investmentgyoli
(asset allocation) decision that determined howhrautund should hold in stocks, bonds, or cash.

Asset Allocation
Brinson, Hood.and Beebower 1986, 1991

Asset Allocation - 94%

Stock Selection - 4%

Market Timing - 2%

That left less than 6 percent of the differenceesults to all other causes! The other factorsrdmrted to
the differences in total return, but not necesgamila positive way. Attempts at market timing akho
always resulted in a reduction of return, and irtiial stock selection on average resulted in actboiu

to the funds' returns. There was a wider variatoindividual stock selection impact than in market
timing, and a few managers were able to affectgperdnce during the time period in a positive manner
Cost and execution differences for these very largestment plans were not an important factor (owt
can believe they are a very important factor fau'yo

Continuing the analysis, the study concluded thadwerage, attempts to actively manage the pavtfoli
actually cost the average fund 1.10 percent parwban compared to just buying and holding the
appropriate indexes. The best and the brightesi¥a#l Street could offer couldn't reliably deliver

Wall Street Cries Foul

The study touched off a major war within the indysand between Wall Street and academics. After al
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Wall Street's entire business is built on the lhéliat brokers and analysts can contribute valubeo
investment process with their insight into indivadigecurity selection and market timing. Each brage
house or investment manager wants the public ie\methat somewhere in the back office is a genius
who can make you rich. Our research/contacts/msthiights/forecasts/gurus, they say, are
better/smarter/more effective than what the othisgan offer!

As the study was further disseminated, cries ofimtigand pain resounded across the land. What if
investors suddenly got the idea that Wall Strdagbly praised research was garbage, that massiixea
trading didn't add value, and that a broker's adwas worth less than zero? What would happerew fe
and commissions? The idea was simply unthinkablgjdfortunes and giant egos were on the line.
When faced with a study you don't like, one offirg lines of defense is to attack the data. & tlata is
published for all to see, and indisputable, aditib not lost. You can always claim that the otkite
"mined the data." (These are serious fighting wamdscademia!) Mining the data means that the entir
study is flawed because the data is so limitedtti@tesults can not be projected to other areasthler
words, the conclusion only applies in this onédjtobscure, and unimportant case. Your studyrisagge,
and although interesting and amusing in an acadsemse, at the very best you have produced tiiet
unspoken is the implication that you have a tinpdrind perhaps foul motives.

If you are ever accused of mining the data, yast fiefense is to go find another set of data atd g
similar results. The more different sets of datd §fou can find with similar results, the strongeur
claim. So, the authors redid the study, and geeéraimost identical results.

Today, this issue is considered reasonably settlechne with an 1Q higher than room temperature
disputes the impact of asset allocation on investmesults. Large institutions and sophisticatee#tors
are increasingly turning to asset-class investigat's more, similar studies have repeatedly douied
to the diversion of assets away from active managend into passive or index funds. In fact, betwe
1970 (the year such funds were introduced) and ,1®&&r $500 billion has moved into these funds. The
trend is continuing to accelerate as a growing remobinvestors realize the advantages: more teliab
performance, lower cost, and lower risk.

Asset Allocation: The Lessons for Investors

Is there a lesson here for us? If the vast majofiipvestment returns can be attributed to antasse
allocation decision, shouldn't we concentrate dlares where they will have the most impact?

It is far more rational to decide first how muckkrive are willing to bear, and then decide whichkais
we wish to enter and which we wish to avoid. New¢,must decide what proportion of our assets targ
each selected market in order to meet goals withrmisk tolerance. In terms of ultimate results, thass
by far the most important decisions we will havartake. The impact of asset allocation or investment
policy outpaces all other decisio