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“Compound interest, even when explained, seems like a trick.” – Bill Gates

When I invited Bill Sharpe to lecture at the University of California at Irvine in 1975, he pointed out to me the arithmetic of active investing:  that active investors collectively achieve the market return before costs and so after costs each cost efficient passive investor will outperform the average active investor by 2% or so.  Bill Sharpe and I met earlier when he taught at UCI for a couple of years in the late ‘60s.  Unfortunately for UCI, it let Stanford capture him.  Had they retained him, the campus likely would have scored its first faculty Nobel Prize in 1990, in addition to the two received later, in 1995 (Chemistry and Physics).
The Real World:  Index Funds, Tracking Error, and Costs

It is not practical or even possible for a single investor to exactly replicate the market portfolio.  To do so would generally require holding fractional shares, trading in odd lots, and numerous tiny transactions to reinvest dividends, acquire stock in newly listed companies (“births”) and liquidate holdings in newly delisted companies (“deaths”).  However it is now both possible and practical to approximate the market portfolio and returns.  Investors can do this, for instance, by purchasing shares in “Index” Funds, which are designed to approximately replicate a capitalization weighted  portfolio which includes “most” of the market value of some benchmark, which we have so far taken to be all U.S. listed securities.  Siegel
 gives the following breakdown for some widely used indexes as of June 30, 1997.  (The Russell 2000 does not overlap the Russell 1000.  The Russell 5000 was then actually 7335 companies.):

	Index
	Percent of Market

	
	

	S&P 500
	76.1%

	Russell 1000
	86.4%

	Russell 2000
	11.0%

	Russell 1000 + 2000
	97.4%

	Russell 5000
	100.0%



We can see from the table that, using an Index mutual fund that approximates a broad market index such as one of those in the table, we can closely approximate passive investing.  Due to the widening awareness of the benefits of passive investing and of indexing, a broad range of index funds and other securities which approximate the market, such as ETFs (Exchange Traded Funds), are now available.


For a tax exempt entity that indexes, the two principal considerations are “tracking error” and costs.  Tracking error refers to the difference in returns between the chosen Index fund and the market.  In a capitalization weighted index fund, the principal source of tracking error is generally due to the fact that the fund does not hold all listed stocks.  Usually,
 the greater the percentage of the market which is omitted, the greater the tracking error.  The best known example is the S & P 500 Index.  It includes nearly all of the large cap stocks (BRK is not included, due in part to its remarkably high price per share, about $73,000 as of this writing) and many, perhaps most, mid cap stocks.  However it omits most small cap stocks.  Hence the S & P 500 acts like a portfolio of large and midcap stocks and the part of the market which the S & P 500 omits acts largely like a portfolio of small companies.  When smaller companies outperform larger companies, the S & P 500 Index is likely to lag the market.  When smaller companies underperform larger companies, the S & P 500 Index tends to outperform the market.  Additional but usually very minor Index fund tracking errors arise because the relative weights of the stocks in the portfolio differ slightly from the actual relative market capitalizations, and also because the funds typically have a small percentage of their assets in cash as a result of purchases and sales by investors.


Passive investors wish to minimize their costs.  These costs, which all investors bear, include the costs of administration and management, and also the costs of buying and selling stocks in the marketplace.  The “no load” U.S. index mutual funds with the lowest costs typically have all inclusive annual charges of 0.18% to 0.3%.  In contrast, “load” mutual funds typically have annual charges of 1.5% or so.  These reflect the much higher fees to sell, administer and manage “active” funds.  Warning:  Many investors make the mistake of purchasing shares in one of the many index funds with excessive fees, as measured by the ratio of “expenses” to assets.  The Vanguard Group sets the standard at 0.18% on its S & P 500 Index Fund.  In contrast a Morningstar study as reported in the New York Times,
 found 57 index funds that charged more – averaging 0.77%, topped by a Morgan Stanley index fund charging 1.5%.  “Our fees reflect the value of providing advice through highly trained financial advisers,” said one apologist.  “An index fund can be run by an orangutan,” replied a critic. 
Index funds have a relatively low annual rate of portfolio turnover.  I believe the annual turnover for the Vanguard S & P 500 Index fund has been averaging about 6% a year.  Part of this low turnover comes from a (fluctuating) net imbalance of purchases and sales by investors, leading to corresponding purchases or sales of securities by the fund.  Also purchases or sales of securities are needed to adjust when stocks are added to or deleted from the index.  The next reduction in performance due to transactions costs and to “cash balance drag” average 0.2% or less, according to academic studies.  Thus, mathematically, we can represent the expected return on a no load index fund as 
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As Paul Marx of the UCI Foundation points out, it’s important to note that the definition of passive investor only has meaning when we stipulate the reference “universe” of securities from which the investments are chosen.  Thus an investor who buys a fixed percentage of every listed U.S. stock is passive in this reference universe, whereas he is not passive if his reference universe consists, say, of several classes of assets such as stocks, bonds and bills.  With reference to this larger universe the asset allocator who, for example, holds relative proportions of stocks, bonds and bills different from the relative proportions of the market capitalizations of these asset classes, is not “passive” i.e. is “active,” even if he is “passive” within each asset class separately.
The Penalty for Active Investing

Collectively, active investors as a group have an expected return given by
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 is a comparatively large cost of 2% or so.  This reflects paying average fees of 1% or more to professional managers and advisors.  The New York Times
 reports that John Bogle, who founded Vanguard, stated in testimony to congress last March that the expense ratio (fees paid divided by assets) of the average mutual fund was 1.36%.  This is only one part of the average cost of active management, 
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  in equation (2).  It is increased further by average annualized trading costs of 1% or so, for a grand total of roughly 2.4%.  Each individual active investor has an expected return of 
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 where,

typically, the tracking error 
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 is “large.”  For comparison with equation (2), the 
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 with all averages capitalization weighted.  Thus there is a “spread” in results about the group averages, amongst the various active investors.  It’s clear from equation (3) that the most cost efficient active investment policy is “buy and hold,” as this makes 
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The Long Term Investment Policy

For the long term we are led to specify that the endowment assets eventually be allocated entirely to a no load common stock index fund with a low expense ratio, initially the Vanguard S & P 500, except for relatively small cash balances of convenience.  In the table below we compare hypothetical future results of this policy with others.  Our asset choices are stocks and long term government bonds.  We omit an investment in short term government bonds because the historical 2.9% rate of return is worse than the alternatives.  For the illustration we assume inflation adjusted (i.e. real) future rates of return over the next 150 years will be similar to those of the past 200 years:  stocks (S) 7.0% and long term bonds (LB) 3.5%.  The 4.5% payout scenarios assume that, instead of an administrative endowment of 5%, a 5% charge for administration is deducted from the endowment when the chair is initially funded.

Table.   Growth of Endowment, Various Policies

	
	              Future Real Value/Payout ($)

	                                                  Policy
	Real Annual Growth Rate
	1 year
	                                                                              35 years
	100 years
	150 years
	years to double

	 Stocks:


Payout 1.9%
	
	7.0%
	
	
	
	
	
	
	
	
	

	Costs
	Passive 0.5%
	4.6%
	1.046m
	19K
	4.82m
	92K
	89.8m
	1.71m
	851m
	16.1m
	15

	
	Active 2.0%
	3.1%
	1.031m
	19K
	2.91m
	55K
	21.2m
	0.40m
	97.5m
	1.9m
	23

	
Payout 4.5 %
	on (0.95)
	
	
	
	
	
	
	
	
	
	

	Costs
	Passive 0.5%
	2.0%
	1.020m
	45K
	1.90m
	85K
	6.9m
	0.31m
	18.5m
	.83m
	35

	
	Active 2.0%
	0.5%
	1.005m
	45K
	1.19m
	51K
	1.6m
	70K
	2.00m
	90K
	139

	
	
	
	
	
	
	
	
	
	
	
	

	Bonds (Long Term):


Payout 1.9%
	
	3.5%
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Costs
	Passive 0.5%
	1.1%
	1.011m
	19K
	1.47m
	28K
	3.0m
	57K
	5.16m
	98K
	63

	
	Active 1.5%
	0.1%
	1.001m
	19K
	1.04m
	20K
	1.1m
	21K
	1.10m
	21K
	693

	
Payout 4.5%             

	(on 0.95)
	
	
	
	
	
	
	
	
	
	years to 

halve

	Costs
	Passive 0.5%
	-1.5%
	.985m
	45K
	0.56m
	25K
	.21m
	9K
	98K
	4K
	46

	
	Active 1.5%
	-2.5%
	.975m
	45K
	0.39m
	18K
	.08m
	4K
	21K
	1K
	27



The Table shows the dramatic impact of three variables:  asset allocation, passive versus active investment, and payout rate.  Within 35 years, the endowment for every policy paying out 1.9% grows enough faster so that the payout to the chair will be forever greater than that with a policy paying 4.5% and having the identical investment results.  The Table also shows the power of superior asset allocation.  Choosing stocks instead of bonds is better in the long run except for the single case of the worst stock policy, active investing with a high (4.5%) payout rate.  Even so, this is surpassed only after more than a century and only by the best bond policy, which is low cost passive investing with a low (1.9%) payout rate.  

The impact of costs is also evident.  The 1.5% assumed cost differential in favor of passive stock investing leads in each case in 100 years to an endowment which is more than four times as large as the otherwise identical active alternative.  This disparity more than doubles again during every additional fifty years.  It can be shown that this is true no matter what the assumed rates of return is on the underlying portfolio before costs.  

Our figure of 2% for the average annual cost of active management is intended to be an underestimate so as not to bias the results in favor of our chosen policy of passive investing.  As Fortune Magazine
 quotes Gary Gensler, former undersecretary of the U.S. Treasury, “Right now the average expense ratio for a mutual fund is about 1.3% but when you add up trading costs and all the other fees, you can get up to 3% in annual costs.”  According to Fortune, the average U.S. equity fund has lagged the S&P 500 stock index by this same 3% annualized, since 1982.  “Translation: $10,000 invested in the average equity fund 20 years ago is now worth $56,765 vs. $105,250 if it had been invested in the stock market.”  Similarly the assumed 1% cost differential for bonds in favor of passive investing leads to the passive endowment being twice as large in 70 years, four times as large in another 70 years, etc.  Although off to a modest start, after 35 years, our choice of stocks, passive investing, and a payout rate of 1.9%, has increased the endowment so much that despite the lower payout rate, the chair holder now receives more than in any of the other scenarios.  After 100 years, some of the alternatives have shrunk to a pittance.  Meanwhile our choice has grown to about $90 million with an annual payout of $1.7 million, far more than the runners-up.  Then as the years continue to roll by, the gap widens ever more rapidly.

�Figure 4-2, page 62.


� A mathematician can easily construct examples which, although somewhat unusual, violate this.  It’s also easily violated in the extreme cases of “Indexes” (i.e. portfolios which are cap weighted in the stocks they hold, but don’t hold all stocks) which only hold a small percentage of the market.


� New York Times, July 27, 2003.  Money and Business: Section 3, page 1.


� New York Times, August 3, 2003.  Money and Business: Section 3, page 1.


� Fortune, September 1, 2003.
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