MANAGING PORTEOLIO RISK
WITH GOLD

The World Gold Council is anon-profit trade association whose mission
includes demonstrating how gold can play a useful role in today®@
portfolio management. Most investors have a fixed perception of gold and
may not be aware of gold® ability to control portfolio risk.

In fact, many investors are surprised to hear that gold is helping a number
of portfolio managers to solve some interesting problems. It is helping
managers meet their fiduciary responsibilities when used as arisk
management tool. The calculations and methodology in this presentation
are based on authoritative outside sources.



The Hedging Instrument: Gold
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There are@me bag charateristics of gold that make it sich aunique aset.
First, it is primarily amonetary aset, andpartly a canmodity. As much aswo
thirds of goldOgotal accumulatedioldingsrelae to Gtore of valueO
consderaions. Hddingsin this cate@ry include: central bark reserves private
investments, and high-caratage jewelry bought primarily in developing countries
as avehicle for savings. Thus, gold is primarily amonetary asset.

L ess than one third of gold® total accumulated holdings can be considered a
commodity: jewelry bought in Western markets for adornment, and gold used in
industry.

The dstinction beween gold and cmmodities isimportant. Gdd has
maintained its value in after-inflation terms over the long run, while
commodities have declined.

Some analysts like to think of gold as a Gurrency without a countryQ It is an
internationally-recognized asset that is not dependent upon any government®
promise to pay. Thisis an important feature when comparing gold to
conventiona diversifiers like T-bills or bonds which, unlike gold, do have
counter-party risk.



Determinants of the Gold Price
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Econometric sudiesindicate that the price of gold is determined by two sets of
factors: GupplyOand Gnacro-economic factorsO

Supply and the gold price are inversaly related. Besides new mining supply, the
available supply of gold in the market is made up of three major Gabove-ground
sourcesQ In recent years, the growth in gold supply has come from these
Gbove-groundOsources.

(1) reclaimed scrap, or gold reclaimed from jewelry and other industries such
as eectronics and dentistry;

(2) official, or central-bank, sales

(3) gold loans made to the market from official gold reserves for borrowing and
lending purposes.

In the case of OGnacro-economic factorsQ the U.S. dollar tends to be inversely
relaedto gold, while inflaion and gold tend to move n tandemwith each
other. Also, high low interest rates are generally a positive factor for gold.

Overal, theimpact d all of these deerminarns onthe gpld price isjudged to be
neutral-to-positive at thistime.



This chart demonstrates why gold is such a helpful diversifier.

The bar charts above display the correlation between gold on the one
hand, and various asset classes on the other. Gold is negatively
correlated with most other asset dasses. For example, whenever long-
term bonds decline, there is atendency for gold to go up. Whenever
equities decline, there is an even greater tendency for gold to go up.



In this chart we can see that gold is more negatively correlated to U.S.
stocks than any of the other asset classes that are typically used as
portfolio diversifiers (such as bonds, emerging market equities, and
REITS). This makes gold an especially effective diversifier for equity-
oriented portfolios.
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L et@ examine the relationship between gold and equities alittle further.
Historically, the price of gold has generally moved in the opposite
direction to equities. At certain points in history , the price of both
equities and gold have Qeverted to the meanQ During the recent years
of srength in the sock market and weakness in the gold price, many
portfolio managerdsave hal reasnto question wha role, if any, gdd
can pay in a potfolioOgerformance.

Yet corsiderEt he $ock market ha®eenunusudly high compaed b its
mean, aghis chat illustrates ard the gold price hasbeenunusually low
comparedd its mean. Therefre,theupsde mtential for the gold price
is perceived to be greater than the downside potential.

Recently it appears the stock market has had some reversion to the
mean. The key question is whether the market will continue to revert to
the mean.
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This chat displaysthe rato of the Dow &nesindustria Average to
thegad price snce B85. Theratio of these invedmentshave
experienced marked peaks and valleys during major market cycles --
peaking once in 1928, a second time in 1965, and athird time in 1999.
Since henthe rato has turned downwads Againthe quedion
remains. will the ratio continue its decline?

Key dates:

1896 Time of financia turmoil, and speech by Williams Jennings
Bryan on Gross ¢ GoldO.

1932 Bottom of stock market cycle.

1980 End of inflationary boom, resulting in the erosion of the
value of financial assets.
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Most portfolio managers have traditionally used the Qnean-variance
optimizationOmethod to determine the asset mixes for their portfolios.
Unfortunately, many portfolio managers have been disappointed in
recent years because their selected portfolios failed to perform as
expected Despecially during periods of financia GtressO(instability)
such asin 2000 and 2001.

The failure to perform during these periods has led many observersto
believe that diversification does not work when it is most needed. As
pointed out by George Chow in the Financial Analysts Journal®, this
failure gemsfrom the facthat corelations between at dasses terd
to increase during periods of financial stress. In fact, thisis precisely the
time when the correlations should be decreasing in order to provide
good diversification results.

* May/June 1999 Optimal Portfolios in Good Tmes and Bad
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Five Year Monte Carlo Simulation with Quarterly Rebalancing
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SAEPs produce mi@ consistent results durinstiess and non-sgss period. In this clart, a pation
of the Stess AwareEfficient Fontier curve (black dashed lir)is repesnied. The porfolios
included on tke efficientfrontier contain U.S. equies, non-U.S. equitis, Treasuly bills, long-term
Treasuy bondsandgold. Theassumption maglin deweloping this fi cientfrontier is that there is
anequallik elihood ofeither a stess or non-stress ogrring. Notably, gold appears in mary
portfolios alomy the effi cient frontier, ranging from very consevative, lowrisk portfolios (nainly
bonds and T-bills) taggressive, tgh-risk portfoios (mainy equities).

Next, Monte Carlo simations of ieturns were conduced for stess and no-stress periods fa
variety of partfolios on theefficientfrontier to test the consisteny of their perfamane Based on
the esults of these simudtions, four potfolios with risk exposures rgmg from 9-16%(standrd
deviation)andexpe¢edanntal returns of enging from 4.5-7%are shown.

SAEP numbers 1-4 with & gtively consenrative risk rarge have roughly similar returns in tle 4-
5% rarge duing peiods ofstress These pofblios containgold hddings ranging from 6% to 10%
andequity holdings ranging from 37% to 680. Even moe dramatic, a more traditioral portfolio
(with 75%equity, 20% fxed incone, 5% cash) p&forms badly during the stress péods, with
retuns droppimg to less than 1% .

On the otler hand, innon-stressenvironments, theeturns fa SAEPS increse substardily as the
portfolios move ughe effici entfrontier. The oppatunity for increasing returns is geder than
under stess conditions.

Compae, forexampe, SAEP no. 3 with the metraditond portfolio.



The SAERha has 86 gdd ard 60% eqities, has lghea expeded

returns a the same level of risk as amore traditional portfolio. It aso
hasalout the @me retns during non-stress pefiodsasdoesa more
traditional portfolio, but over 3% better returns during stress periods.

Therdore, he SAEP woud be a sipetior portfolio to a more taditiona
portfolio.
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- Surplus Loss During Stress Periods
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This chat showsthe averge chagein surplus under GtressO caditions
The SAEPgresrve the sirplus beter than a more tradional portfolio by
a substantial margin.

Consquertly, it apparsthat SAEPsare sipelior to more tralitiond asset
mixes. In this context, amore important question for plan sponsors to
ponder is: how do the SAEPs affect a plan® surplus during periods of
stres? Anotherquesion: how do SAEPs ahance heir fundOsisplus
during periods of non-stress compared to a more traditional portfolio?

To determineif the SAEPs are superior to amore traditional portfolio for
pension funds, the portfolios are evaluated for both stress and non-stress
environments using a 5-year Monte Carlo simulation technique. The
simulation assumed that the portfolios are rebalanced each quarter. The
objective of the evaluations is to identify which portfolios protect the
plan® surplus most effectively during periods of stress, yet are not so
conservative that they sacrifice surplus gains during periods of non-stress.
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Surplus Gain During Non-Stress Periods
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Overall, the performance of SAEPs s clearly superior to a more traditional
portfolio during periods of stress. However, the question arises: do SAEPs
give up too much profit during non-stress periods?

This chart shows the average increase in the surplus for the portfolios after 5-
year Monte-Carlo smulations have been performed in the non-stress
environment for both the SAEPs and the more traditiona portfolio. All of the
portfolios record higher returns in non-stress periods. Not surprisingly, the
degee d improvemaent is in proportionto the share d equities heldin the
portfolios.

While the more trditiona portfolio migh perform dightly beter than
SAEPsin a mon-stress environment,  hasbeendemongrated that SAEPS

perform better in stress environments.









Gold @n bereadily sold 24-hours aay in ore ormore narketsaround tle world
with narow spreds. Ths cannot le said & most nvestments, icluding equities of
the worlds lagestcorpaations. Gold is also meliquid than many alternative
assets such agmture capital, real estde, and tmberland.
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Gold bullion is available through brokerage firms and banks throughout the
U.S. Invesorscan chasethe methd of purcha® and dorage tha beg meets
the paticular institutionOseals. Invedors can t&e dred possession (physical
delivery) or they can buy through a storage program. In the latter case, the
broker, banker or dealer uses a secure, third-party depository to hold and
protect the gold for asmall fee.

With a storage account, the investor holdstitle to a specified anount of gold,
which gves him/her he light to demand pysical ddivery at anytime. With
most storage accounts, the investor is alowed to buy and sell gold over the
phone and receives acomplete record of al transactions for tax and portfolio
management purposes. Investors holding a minimum of 10,000 oz. of bullion
also have the option of earning a modest return through leasing programs. Like
other interest rates, gold lease rates vary based on market circumstances and
the length of maturity of the financial instrument.

The wotdOs Iayed bullion deales ard canmercial barks ae row issiing
gold-linked bonds and structured notes to institutional investors. These
instruments provide investors with the advantages of holding gold dong with
the ability to earn income from a bond.






