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ABSTRACT
Trillions of dollars are indexed to various benchmarks, which we refer to as “paper-indexes.” These paper-indexes are based on a surprisingly large number of arbitrary, active decisions that are made by the organizations that developed the various paper-indexes.  We investigate the importance of these active decisions on benchmark returns by constructing our own paper-index. This allows us to estimate the amount of “short-fall” relative to our paper-index that an indexer incurs due to transaction costs involved in mimicking our paper-index – our estimate is 2-4 basis points per year, depending upon assumptions regarding transactions costs. We also show how the results of traditional indexing, relative to our benchmark, can be improved by about 25 - 30 basis points per year, after transaction costs, using only market value data available to any indexer. Finally, we conclude that no investment strategy is “passive.”  The active strategy of traditional indexing has a number of attractive attributes, but it is not “passive” in the common use of the word passive. 
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Thinking About Indexes, and “Passive” vs. Active Management
There are a number of indexes, such as the Dow Jones Industrial Averages (DJIA), that are widely reported on by the media and are well known to many investors as well as many people not directly involved in the investment process. (We refer to such indexes as “paper-indexes.”) It is our observation that the history and current construction of these paper-indexes are not as well understood by investors as one might think. Yet, trillions of dollars are invested to mimic these paper-indexes. The investment process of constructing portfolios that will closely mimic the return and risk characteristics of paper-indexes is commonly referred to in the investments profession and its literature as “passive indexing.” We refer to it as traditional indexing, or simply indexing.”
While there are paper-indexes associated with bonds, commodities and many other classes of investments, this paper deals only with indexing strategies for large-cap U.S. common stocks. Nevertheless, our general comments and findings probably apply to paper-indexes and indexing strategies for other asset classes.
Words and the meaning of words, matter, as they can influence the decisions of investors. We believe the investment community has not paid enough attention to the meanings and uses of some important words in our industry. Specifically, we will argue that the words “passive” and “passive management” are not correctly used.  We conclude that there is no such thing as “passive investment management.” Rather, what is commonly referred to as “passive management” or “passive indexing” is really just another type of active management (clearly a low-cost, well diversified form of active management) where investors out-source most of the active investment decisions to others in the investment process.
Because words and the meanings of words matter, we start with some definitions taken from standard sources such as Webster’s Dictionary, Wikipedia and some commonly used investment textbooks:
From Webster’s Dictionary:
· Active:  1: characterized by action rather than contemplation. 2: producing or involving taking action.
· Passive: “not active or operating.”
Note that “passive” is defined in terms of being “not active.”

From www.wikipedia.com:

· Active Investing (also Active Management): refers to a portfolio management strategy where the managers make many specific investments with the goal of outperforming an investment benchmark index, or a “paper index.”

· Passive Management (also Passive Investing and Passive Indexing): A financial strategy in which a fund manager makes as few portfolio decisions as possible, in order to minimize transaction costs, including the incidence of capital gains tax.  One popular method is to mimic the performance of an externally specified index, – which we refer to as “paper- indexes.”

Given these definitions, one way to think about the term “passive” in the investments field is to contrast it with the term “active.” In the context of investments, an “active” decision can be thought of as an investor making choices, from among many possible choices, to pick stocks and form portfolios. It is fair to say that “passive” investing is commonly viewed as not involving very many, if any, “active” decisions or arbitrary choices in the investment process. Likewise, the construction of paper-indexes (the benchmarks used for indexing) probably is also viewed as not involving very many active decisions. 
ACTIVE DECISIONS INVOLVED IN CONSTRUCTING PAPER-INDEXES
 
Upon thinking about the actual process of constructing paper-indexes, we found a surprisingly large number (at least to us) of active decisions are necessary. Some of the active decisions are:
What is the choice for the weighting system?
When constructing a paper-index, one active decision that must be made is how to weight the constituent stocks in the paper-index, and there are many possible weighting schemes one might choose. For example, Dow Jones & Co. originally chose, and still uses, a price-weighting scheme in the construction of the Dow Jones Indexes; Standard & Poor’s and Frank Russell Company chose to use a cap-weighting scheme for their indexes. Equal-weighting is another possible option, and the CRSP data files report returns for both cap-weighted and equal-weighted paper-indexes.

What is the method of choosing the constituent stocks for the index?
Some providers of paper-indexes have made the active decision to choose the constituent stocks in their paper-index in what may be a seemingly arbitrary manner. For example, Dow Jones & Company chose (and continues to choose) to add or delete stocks from their paper-indexes by a committee decision of Dow Jones employees. To see how arbitrary these decisions can be, consider a very recent example: On June 1, 2009 Dow Jones chose to eliminate both General Motors (GM) and Citigroup (C) from the DJIA.  These two companies were replaced by Cisco and Traveler’s Insurance. The decision to eliminate GM seems rational, as GM filed for bankruptcy on that date.  The decision to eliminate Citigroup was not as clear-cut. More importantly, the replacements for these two companies (GM & C) are harder yet to understand – Travelers as a substitute for Citi might be reasonable, but Cisco for GM? If one was to choose a replacement for an industrial manufacturer of consumer durable goods like GM, why choose Cisco, which most investors consider to be a “high-tech” company?  Why not choose Apple Computer or Oracle instead?

Other producers of paper-indexes use more general guidelines. For example, Standard & Poor’s has general guidelines for adding and removing companies from the S&P 500 paper-index that the index committee follows, but judgments on the committee’s part still come into play. The various Russell indexes are constructed based on a set of mechanical rules using the market values of companies, with little human intervention. But there still is some human judgment involved in Russell’s estimate of the “float” which is used in estimating market values. Construction of the CRSP paper-indexes may use the least amount of human judgment, as CRSP uses market values, defined simply as the companies’ share price multiplied by the number of shares outstanding, as reported in the companies’ financial statements.
Such arbitrary choices as to the constituent stocks in the paper-index can make a big difference in the performance of the paper-index.  For example, on March 4, 1939 a “stodgy typewriter manufacturer” named IBM was dropped from the DJIA and replaced, by those in charge of constructing the DJIA, with AT&T – a company that was considered to “represent the dynamic, future industrial growth of the United States.” This change remained in place until June 29, 1979 when IBM was added back to the DJIA, replacing another company – Chrysler, not AT&T.  Had AT&T not been substituted for IBM in 1939 and IBM remained in the index, the index value of the DJIA would have been more than 3 times its actual level when IBM was added back to the index in 1979.

What is the number of stocks (N) in the index?
The number of constituent stocks in the paper-index is another simple example of the many active decisions that are necessary to construct a paper-index for common stocks.  The first Dow Jones Index, the precursor of the Dow Jones Industrial Average, included 11 stocks -- ten railroad stocks and Western Union. This was first published in the Customer's Afternoon Letter in 1884. There were 12 railroads and two industrials in the Customer's Afternoon Letter in 1886. By 1889, the Customer's Afternoon Letter evolved into the Wall Street Journal which is owned by Dow Jones & Company. In 1928 they increased “N” to 30 for the Dow Jones Industrial Average and “N” remains 30 today.
The S&P 500 dates back to 1923 when “N” was set at 233 stocks in 1923. “N” was increased over time to include 500 companies in 1957 where it remains today. In 1978 Frank Russell Company initially chose “N” to be 1,000 for the R1000 index and “N” to be 2,000 for the R2000 index. “N” for the various Russell indexes has not changed since their inception.
Is there anything economically important about these arbitrarily chosen “Ns” for U.S. common stock indexes? Our view is that 30 stocks are too few to be “representative of a major market segment,” one of the reasons commonly provided for the choice of “N”.  1,000 stocks are probably a sufficient number to be representative of large-cap U.S. stocks – 500 stocks may also be sufficient. 2,000 stocks are probably sufficient to represent the more diverse small-cap sector of U.S. stocks. These are arbitrary, active decisions that the people responsible for constructing paper-indexes have to make, but whether they are the best choice of “N” may be simply in the eye of the beholder – in this case, the individual(s) responsible for constructing the “paper index.” However, such choices can make a significant difference in the index return.
How frequently should the paper portfolio be formally rebalanced?
Once the choices for the weighting scheme, “N”, and the constituent stocks are determined, another active decision has to be made with respect to rebalancing the paper-index.  For example, Dow Jones and Standard & Poor’s choose not to rebalance their paper-indexes as long as the constituent stocks have not changed. (Obviously, when the constituent stocks change, a mechanical rebalancing must take place and will be dependent upon the chosen weighting scheme for the paper-index.)
On the other hand, Frank Russell decided to formally rebalance once a year, effective at the close on June 30, simply because they decided to change the constituent stocks in the R1000, R2000, etc., once a year.  (This type of rebalancing is often referred to as “formal rebalancing,” “systematic rebalancing” and/or “major rebalancing.”) They do this by having the R1000 index hold the 1,000 largest market-cap U.S. stocks, the R2000 index hold the 2,000 next largest U.S. market-cap stocks.
  These constituent stocks are then held in the relevant Russell paper-indexes for the next 12 months.
On what date should formal rebalancing occur?
As noted above, the Dow Jones and Standard & Poor’s paper-indexes are essentially rebalanced whenever the individuals responsible for producing their respective indexes choose to change the constituent stocks.  On the other hand, Frank Russell chooses to rebalance their paper-indexes, based on their definition of market-cap, on June 30 of each calendar year.
 These stocks then remain in the index for the next 12 months, regardless of any changes in the their market values, and stocks that effectively disappear because of bankruptcies, corporate takeovers, etc., are not replaced until June 30 of the following year.
 From the standpoint of clarity with respect to annual returns, it seems to us that if one chooses to rebalance every 12 months, December 31 is a better choice than, say, June 30.  This approach matches up exactly the paper index’s annual returns with calendar years.
One argument against using December 31 to rebalance might be to avoid any issues with the “turn-of-the year effect.”
 Another might simply be that trading volume is substantially less between Christmas and New Year’s Day, and this might make it more difficult for indexers to match the paper-index. Other arguments can be offered for not using December 31, such as tax issues for taxable investors. We found that for our paper-index, the choice of December 31 versus June 30 as the formal rebalance date made almost no difference in annual returns (after transaction costs) and volatility of returns, as discussed later. 
How are periodic cash flows from dividends, takeovers, etc., reinvested between formal rebalance periods?
Consider the case of a constituent stock paying a cash dividend. As a rule, paper-indexes hold no cash, so a decision has to be made as to what to do with the cash. One option is to invest the cash in the constituent stock that paid the dividend by buying an amount of the stock’s shares equal to the value of the cash dividend.  Given this choice, another active decision has to be made as to when the additional stock is bought for the paper-index. It could be bought on the announcement date, on the ex-dividend date and even at the end of the month for convenience.
The logical choice seems to us to be the ex-dividend date, but one still has to decide at what price the shares are purchased – at the opening or closing price, at the volume-weighted average price during the ex-dividend date or even the next day’s opening price.  Yet another choice that could be made, especially for paper-indexes that use cap-weighting, is to use the cash to buy shares in all constituent stocks in proportion to their market values.  (This procedure presents an interesting issue in that, over time, it will tend to favor the market values of companies that don’t pay dividends and penalize companies that do pay dividends.)
Similar active decisions have to be made with respect to other cash flows that occur between rebalance dates, such as a cash takeover of one of the constituent stocks.  What if the acquiring company is already in the paper-index (for example, when GE bought RCA in 1985)? It seems to us that the rational approach (particularly for a cap-weighted index) would be to reinvest the cash proceeds into shares of the acquiring company, as the acquirer now owns the former (and now deleted) constituent stock. But, other choices could be made.
There are other active decisions that people who are responsible for constructing paper-indexes have to make.  Thus, paper-indexes are not nearly as passive as they may seem.

It is also interesting to think about why various paper-indexes were constructed by their sponsors in the first place.  For example, because Dow Jones Company, which owns the Wall Street Journal, is responsible for constructing the various Dow Jones indexes, our suspicion is that the main motivation for originally constructing their paper-indexes was to sell more newspapers. It seems plausible that Standard Statistics Company (the predecessor of Standard & Poor’s Co.) developed the S&P 500 in order to sell more statistical services and data. It seems reasonable that Frank Russell Company developed the Russell indexes in order to sell data and perhaps more consulting services. 
But none of these reasons for developing paper-indexes, based on each organization’s own arbitrary active decisions as to how the indexes are to be constructed, should necessarily be reasons that influence investors’ decision to use traditional indexing to replicate a particular paper-index. Rather, from the investor’s view point, their decision to index their funds to a particular paper-index should be based upon their risk and return preferences as reflected in their asset allocation decisions, their fiduciary obligations to others (such as the beneficiaries of retirement plans, etc.), and their financial ability to satisfy these sometimes conflicting goals.

Given all of the many different active decisions made by the people who construct various paper-indexes, it is still possible for indexers to construct real portfolios that closely mimic the chosen index, assuming the rules for constructing the index are known.
 For example, given the choice of cap-weighting, the weights assigned to the stocks in, say, the S&P 500, are in proportion to their market values, typically defined as the current price multiplied by the current shares outstanding, both of which are readily available.  Thus, a stock’s weight in the index is a function of stock’s current market value. Given that the constituent stocks and their associated weights in the S&P 500 are known at any point in time, and the “rules” for rebalancing and reinvesting cash flows between rebalance periods are known, it is relatively simple for an indexing firm to create a real portfolio that closely mimics a paper-index such as the S&P 500.
As noted at the beginning, words matter. And when one chooses to use the words ”passive” investing versus “active” investing, it is important to think about what these words actually mean.  When an individual or institutional investor chooses to “passively” index part of her portfolio to a particular sector of the capital markets, it is true that the investor has decided to not personally make a number of active investment decisions.
However, by choosing to index to a particular benchmark, this investor has merely delegated a large number of very active decisions to the people who construct the paper-index, such as Dow Jones & Co., Standard & Poors, Frank Russell, etc. This is because the indexing firm will follow the rules for the construction of the paper-index very closely in order to mimic the particular benchmark as closely as possible. In addition, this investor has delegated the trading decisions for her portfolio to the indexing firm.
It is also interesting to think about who is making the active decisions that determine the prices of securities, because it is market prices that largely determine the weights that will be used in constructing the actual indexed portfolio. Of course, these prices are determined by many active investors placing their buy and sell orders in the appropriate markets each day.  Thus, when one thinks about how many active decisions are simply delegated by “passive” investors to others in the investment process, “passive investing” is not nearly as passive as one might think. Our view is that “passive indexing” is not a good choice of words and that indexing is a type of active investment strategy whereby the investor simply out-sources most of the active decisions to others involved in the investment process. This is not to say that indexing is a poor investment strategy. Properly done, indexing does provide the investor with a well diversified portfolio that is representative of the particular asset class the investor wants exposure to at relatively low cost.
A BRIEF HISTORY OF INDEXING
Until the 1960s, paper-indexes were primarily used as sources of information about market conditions and didn't move much beyond newspapers and stock charting services. With the advent of Modern Portfolio Theory (Markowitz [1952]) and the Capital Asset Pricing Model (Sharpe [1964]), paper-indexes were used to better understand overall market movements and to evaluate the performance of investment managers. In the 1970s, a new idea appeared, frequently referred to as “investing with an index.”  Malkeil [1973] and Samuelson [1974] called for a “New Investment Instrument,” a relatively unmanaged, diversified, low-cost fund. By the end of the 1970s, there were a number of institutional investors doing just that -- more often than not mimicking the S&P 500 Index.

New investment uses placed new demands on the paper-indexes then available. In the early 1980s, there were relatively few indexes compared to today, and most were associated with the various stock exchanges. As indexes evolved with the introduction of futures and options, and then with ETFs about ten years later, the number of paper-indexes expanded rapidly, particularly for the non-U.S. market segments of the capital markets.
CONSTRUCTING AN INDEX TO BE REPRESENTATIVE OF U.S. LARGE-CAP STOCKS
For several reasons we constructed our own paper-index that we believe is reasonably representative of the segment of the capital markets comprised of large-cap U.S. stocks:

By constructing our own paper-index, we know exactly what active decisions are made and exactly what the construction process entails.  This allows us to estimate answer to several questions, such as: What are the transaction costs, or “drag,” that an indexer will incur in constructing a real portfolio to mimic our paper-index?
Also, generating our paper-index allows us to demonstrate an alternative method of forming real portfolios designed to mimic market-cap-weighted “paper indexes,” without using any additional information not already used by traditional indexing, i.e., using only ex post market values.  This approach is based on common sense principles of security analysis that were readily available and widely understood at the time market-cap weighted indexing was introduced in the mid 1970s.  This alternative approach slightly increases the turnover of the traditional indexed portfolio, but net of conservative transaction costs it generates 25 -30 bps per year in higher returns than traditional cap-weighted indexing
. This alternative indexed portfolio maintains a beta close to 1.0 relative to our traditional point estimate cap-weighted paper-index, and the alternative indexed portfolio has a lower variance.
To construct a paper-index for large-cap U.S. stocks, we started by asking a very basic question:
WHY do some investors choose to index to a particular sector of the capital markets, and what are they trying to accomplish?
This is such a fundamental question that we thought it must have already been addressed in the extant literature.  However, our search of the academic literature did not find anything directly related to this question.  While our attempts to search the industry literature also did not reveal any papers that addressed this question to our satisfaction, this is not to say that someone in the investment consulting business or elsewhere has not addressed this question and we simply do not know about it.
  The best we could come up with were anecdotal comments that might be generalized in the following statement:

Investors, who index to large-cap U.S. equity paper-indexes, do so because they want exposure to this sector of the capital markets – by “exposure,” they frequently refer to having a portfolio that holds mostly (or only) stocks in the large-cap U.S. universe (however defined) and that the portfolio has risk characteristics similar to the paper-index used for this sector.  Typically, but not always, these anecdotal observations also included a desire for a low-cost method of forming these indexed portfolios. Similar statements are made about indexing to paper-indexes representing other segments of the capital markets.
According to a survey of financial advisors and institutional indexers, plan sponsors, analysts and researchers, published in January 2003 issue of Journal of Indexes, the most important to least important reason given for employing indexing strategies are: 
1. Easy means of diversification;
2. Lower cost;
3. Easy means of targeting desired market;
4. Benchmark to measure manager performance; 
5. Less risk; and
6. Superior returns.
We will assume the above anecdotal comments and the survey information are reasonably representative of why investors choose to index and our paper-index for the large-cap U.S. equity sector is constructed to try to meet these objectives.  To do this, we use many of the active, arbitrary decisions used by CRSP in the construction of their paper-indexes, as well some of our own arbitrary decisions. 
a. Like CRSP (and many other creators of paper-indexes), we use market value weights. This is appealing in that it creates a low-cost method of indexing to the paper-index – for example, if one has a market-cap weighted buy-and-hold portfolio, and there are no changes in the constituent stocks or intermittent cash flows, then there is no need to trade. Thus transaction costs, as well as taxes, are minimized.
b. The CRSP indexes include all common stocks listed on the NYSE, Alternext, and NASDAQ National Market, excluding Unit Investment Trusts, Closed-End Funds, REITs, Americus Trusts, foreign stocks and American Depositary Receipts (ADRs) – thus, CRSP has no minimum size constraint as long as the stock meets these criteria, and the total for “N” will vary over time.

c. Because we are constructing a large-cap only index, we arbitrarily limited the universe to the 1,000 largest market-cap stocks in the CRSP data base at any formal rebalancing period – that is, “N” = 1,000 for our index at the beginning of each formal rebalance period – in our case, at the beginning of each calendar year. We arbitrarily chose to have a formal rebalance once a year on December 31,
 using each stock’s market capitalization at the end of the year to rank the securities – thus, we tend to keep our paper-index invested in the largest stocks in a manner similar to the Russell 1000 index. Securities that leave the benchmark portfolio for any reason during the year are not replaced until the next formal rebalance – consequently, like the R1000, we will not have 1,000 stocks in our benchmark throughout the calendar year, as discussed earlier in end note 6.
d. Similar to CRSP, dividends paid during the month are held as non-interest bearing cash and are reinvested in the issuing company at month end.  Cash received from mergers and acquisitions is held until the end of the month and then reinvested in all constituent companies proportional to each stock’s month-end market-cap weight, assuming the acquiring stock is not already in our index. An exception is a stock that is purchased by another company already in our index, in which case the cash proceeds are reinvested in the acquiring company.

e. Finally, to construct our paper-index on an after-transactions-cost basis, we assume one-way transaction costs are 40 bps for transactions associated with the annual formal rebalances, as well as for any transactions associated with interim rebalances due to cash flows, such as dividends.

Exhibit 1 reports results for our large-cap U.S. paper-index on both a before-transaction-cost, as well as on an after-transactions-cost basis; the difference between the two return series can be thought of as the “shortfall”, or “drag”, between our paper-index and an indexed portfolio designed to exactly mimic this benchmark. In addition, the returns for the S&P 500 paper-index are reported as a reference point, 
as well as the difference in returns between the Standard & Poor’s paper-index (the S&P 500) and our before-transaction-costs paper-index, both of which can be thought of as reasonable proxies for the U.S. large-cap equity sector of the capital markets. Exhibit 1 also reports several variables that are relevant to the notion of risk along with comparative statistics for both paper-indexes.

Note in the top portion of Exhibit 1 that the annualized return for our paper-index was 10.38% without any transaction costs and 10.34% after transaction costs over the entire time period, 1951- 2008 (inclusive).  The difference of 0.04% (4 basis points per year) represents the annualized “shortfall” or “drag” of a real portfolio indexed to our paper-index incurs.  This “drag” is due to transaction costs resulting from the trading that the indexer incurs in order to mimic our paper- index which has no transaction costs. (If trading costs in the U.S. large-cap sector are closer to 20 bps one-way, then the “drag” would be roughly ½ as much, or approximately 0.02% per year.)

The annualized return (without any transactions costs) for the S&P 500 over the entire period was 10.54%., or 0.16% more per year than our paper-index.  The annualized volatility was 14.44% for the S&P500 “paper index and 14.43% for our paper- index. The correlation between the two paper-indexes return series is .994. Using the S&P as the benchmark, our Top 1,000 market-cap paper-index has a beta of 0.993. (Both the correlation coefficient and the beta are measured using monthly returns over the entire 58 year time period.) Thus, the two paper-indexes have very similar return and risk characteristics, and any general statements we make about our Top 1,000 paper-index probably also apply to the S&P 500.

It is easy to make a case for traditional, cap-weighted indexing as a sensible investment strategy while recognizing the fact that the paper-index used as a benchmark in such a strategy is based on a number of arbitrary, active decisions. Indexing will be a low-cost form of investing and it will provide a well diversified portfolio that also has low risk relative to the benchmark (the paper-index) that is chosen to be representative of the segment of the market the investor wants exposure to. Thus, traditional, cap-weighted indexing meets many of the reasons why investors choose to index, at least based on the anecdotal generalizations we described at the beginning of this section of this paper. Given the low transaction costs, it is not hard to understand why many argue that the typical actively managed portfolio will generally underperform a portfolio indexed to the appropriate benchmark, at least with respect to large-cap US stocks.

CAN CAP-WEIGHTED INDEXED PORTFOLIOS BE IMPROVED USING ONLY MARKET-CAP INFORMATION? 

To mimic market-cap weighted paper-indexes, essentially only one type of information is needed: The market values of the constituent stocks in the paper-index, which is readily available information. (This assumes the indexer knows the exact methodology used to construct the paper-index and transaction costs are relatively minor.) However, an interesting question is:

Is it possible to improve, even by a small amount, upon traditional cap-weighted indexing), without knowing any additional information other than market values?
We show this can be accomplished by using what we believe is a common sense security analysis approach that was well established long before the advent of traditional indexing.
 The standard cap-weighted paper-index and its indexed counterpart real portfolio are constructed by using a single point estimate of the market value of a company at the time of any rebalancing.  For example, our paper-index used point estimates of the market values of the top 1,000 market-cap companies as of December 31 when our paper-index is formally rebalanced.
In contrast to using a single point estimate of a company characteristic to analyze companies and form portfolios, there is a long tradition in security analysis to use averages of the financial characteristics in question – in this case, an average of a company’s market values over some previous time period.  Beginning with the first edition of Graham and Dodd’s Security Analysis [1934], frequently referred to as the “bible” for investing, they suggest using, say, 5-year averages of EPS to estimate P/E ratios.  Graham and Dodd’s basic argument is that using a 5-year average “smoothes out fluctuations in earnings over a business cycle” and reduces the error in the accounting estimates of earnings. (They also argued for using smoothed moving averages for many other variables.)
In the fourth and last edition of Security Analysis [1962] Graham, Dodd and Cottle continued to make the same argument. From an historical perspective, this is interesting because the final edition of Security Analysis was used as the main text for the CFA exam well into the late 1970s when indexing was first beginning to come into vogue, and most investment professionals were well aware of commonly used “Graham & Dodd” techniques for analyzing securities and forming portfolios.
Many of the same arguments that can be made for smoothing company earnings can also be made for smoothing company market values – just a quick look at a time-series graph of company market values illustrates that company market values fluctuate over time and that a better estimate of the “true” company market value might be a smoothed average rather than a single value at one point in time.  Consequently, we replicated our results in Exhibit 1, but using a 5-year average of previous end-of-the- month market values to establish the top 1,000 market-cap companies and their relative weights. 
  These results are reported in Exhibit 2.
The first column in Exhibit 2 labeled “Smoothed Estimate of Market Value Portfolio” refers to the process of forming the paper-index by using a 5-year average of previous monthly market values, rather than the single point estimate of market value on December 31 of each year – everything else is calculated in exactly the same manner. The second column in Exhibit 2 titled “Point Estimate of Market Value Portfolio” is identical to the first column in Exhibit 1, that is, our original paper-index before transaction costs. The third and fourth columns in Exhibit 2 present results after transaction costs for the “smoothed” paper-index (column 3) and “point estimate” paper-index (column 4, which is identical to column 2 in Exhibit 1.)  Finally columns 5 & 6 present excess returns (“smoothed” paper-index minus the “point  estimate” paper-index, on a before-transactions-cost basis (column 5) and on an after-transactions-cost basis (column 6).
As can be seen from column 5 of Exhibit 2, using a 5-year moving average of market values to determine weights in the portfolio results in a higher return (31 bps per year) before transaction costs. However, because turnover is higher for the “smoothed” paper index than for the “point estimate” paper index, the excess return for the “smoothed” paper-index is reduced to 26 bps per year
 on an after-transaction cost basis.
A legitimate question is: “Are 26-30 basis points per year worth worrying about?” Our view is that if one accepts the premise, stated at the beginning of this paper, that investors choose to index because they want exposure to (in this case) large-cap U.S equities in a cost-efficient way, then the answer is yes. Both portfolios hold almost the same 1,000 stocks  and have about the same annual volatility – the smoothed market-cap portfolio’s annual volatility is actually slightly lower at 14.28% over this period than the traditional point estimate market-cap portfolio’s volatility of 14.43%. And they are very highly correlated (correlation coefficient = 0.992). 
One might argue that the smoothed market-cap portfolio has a higher turnover ratio (10.1%) per year one-way compared to our point estimate paper-index turnover of 4.2%, and this is a drawback. But, after very reasonable transaction costs of 40 bps one-way, the smoothed market-cap portfolio still provides an extra return of 26 bps annually. Most investors will probably agree that when indexing, every basis point is important.
Another argument against using smoothed estimates of market values instead of point-estimates might be that the “tracking error” of 186 bps per year between the two portfolios – see the bottom of Exhibit 2 – and that the higher returns associated with our smoothed market-cap portfolio versus our single point estimate portfolio is simply due to noise.
  But, this begs the metaphysical question of which is the benchmark and which is the indexed portfolio.  A simple way to illustrate this issue is to point out that the “tracking error” of the S&P 500 and R1000 paper-indexes is 125 bps year over the period of 1979 – 2008 inclusive – the R1000 annual return data only starts with 1979.  Which one of these two commonly used paper-indexes is the “correct” benchmark and therefore, which one should be considered to have the tracking error? We think both are reasonable choices as a benchmark for large-cap U.S. stocks although, as shown earlier, they probably can be improved upon using some smoothing technique for determining market values and the corresponding weights of the constituent stocks.
Finally, a reasonable question to ask is “why does the use of smoothed estimates of market values improve the performance of cap-weighted indexing?” We can offer two possibilities. First, the use of a smoothed estimate, rather than a single point estimate, of a company’s market value may ameliorate one argument that has frequently been used against cap-weighted indexing, which is typically expressed as something like the following:

To the extent a stock is over-priced, cap-weighted indexing (based on a single point estimate of market value) will result in investing the largest relative portion of the portfolio in over-priced stocks at the time these stocks are the most over-priced, and vice versa for stocks that happen to be under-priced.

This argument may be related to the empirical findings of DeBondt and Thaler [1985] that previous long-term “winners” (which generally will have current point estimates of market value that are above their smoothed estimates of market value) become future long-term “losers”, and vice versa – that is, past long-term “losers” become future long-term “winners.”
Another issue with respect to the use of smoothed market value estimates concerns the purely statistical problem of “order bias,” which is just another expression for statistical regression to the mean.
  This occurs when one estimates, with a random error term, the value of a variable (say the height of a group of people) at one point in time and then later re-estimates the heights of the same group of people, one will find that the people estimated to be tall on the first measurement will not be estimated to be, on average, as tall on the second measurement, and vice versa for those estimated to be short  – that is, the first measurement tends to regress toward the mean when re-estimated the second time. This is because once the measurements of the variable (height in this example), are “ordered” from smallest to largest, one finds that part of the reason the people were estimated to be tall on the first measurement was because the error terms were, on average, positive, and vice versa for those estimated to be short on the first measurement.  Since this measurement process involves a random error term, it is unlikely that the same positive (or negative) measurement errors will be made for the same people on the second measurement.
This is exactly the same problem that occurs when indexing based on current point estimates of market values.  Market value is, after all, simply the market’s estimate of the true value of the firm and it is very likely that the market makes these estimates of value with a random error term. When the weight depends on the point estimate of market value, as is the case in traditional cap-weighted indexing, the company with the largest estimate of market value is assigned the largest weight in the portfolio, (vice versa for the company with the smallest estimate of market value) and the statistical problem of order bias is present.  This is essentially the argument made by Treynor [2005, 2008] in papers that provide support for “Fundamental Indexing,” a topic which created a fairly large controversy in the investments literature.

Using our own paper-index, we specifically looked at the issue of order bias. When single point-estimates of market values were used in determining weights, a minor amount of order bias did exist and correcting for this improved our “paper-index’s” return slightly.  However, when 5-year monthly moving averages of market values were used in determining weights in the portfolio, there was no detectable evidence of order bias. 

SUMMARY AND CONCLUSIONS
In this paper we have suggested that the investment community (practitioners and academics) need to think more about indexing, a multi-trillion dollar investment practice.  Some questions and issues we raise are:
· What are the active decisions that must be made to construct a “paper index?”

· Approximately how much is the “shortfall” in returns between indexed portfolios and the benchmark (the paper-index) that is being mimicked due to actual transaction costs associated with creating these indexed portfolios?
· What are actual investors attempting to accomplish when their portfolios are indexed?

· Can the method of indexing a portfolio to a cap-weighted paper-index be improved?

Our estimate of the shortfall” for an indexed large-cap portfolio is 2 - 4 bps, depending upon transaction costs of trading. We also showed how the returns for portfolios indexed to cap-weighted paper-indexes can be improved by approximately 25 - 30 bps (depending upon transaction costs) using only market value information a passive indexer would have, by using common sense security analysis principles proposed by Graham and Dodd long before passive indexing became such a huge industry.
Perhaps the most controversial point in this paper is that there is no such thing as true “passive investing.”  What is commonly referred to as “passive indexing” is really just an active strategy in which many active decisions that need to be made are simply outsourced to those who construct the paper- index, or benchmark, and to the market place which sets prices that determine the critical variable used in the indexing process – estimates of market values.
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EXHIBIT 1
Top 1000 U.S. Stocks, Cap-Weighted Return Statistics and S&P 500 Statistics

(Average Statistics Over Entire Time Period and by Decades)

	Results For the Entire Time Period, 1951 – 2008 inclusive

	
	
	Paper-Index Top 1000 (Before Transaction Cost)
	Paper-Index Top 1000 (After Transaction Cost)
	Difference (Before TC vs. After TC)
	
	SP500
	Difference (SP500 vs. Paper-Index Top 1000 Before TC)

	
	
	
	
	
	
	
	

	All Time Periods
	
	
	
	
	
	
	

	Ann Return
	
	10.38%
	10.34%
	0.04%
	
	10.54%
	0.16%

	Ann Volatility
	
	14.43%
	14.43%
	
	
	14.44%
	

	Annual Turnover(One Way)
	0.042%
	
	
	
	
	

	Correlation (with SP500)
	0.994
	
	
	
	
	

	Beta (relative to SP500)
	0.993
	
	
	
	
	

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	

	Results by Decade

	1951-1959
	
	
	
	
	
	
	

	Ann Return
	
	17.04%
	16.97%
	0.07%
	
	17.99%
	0.95%

	Ann Volatility
	
	11.10%
	11.09%
	
	
	11.99%
	

	
	
	
	
	
	
	
	

	1960- 1969
	
	
	
	
	
	
	

	Ann Return
	
	8.05%
	8.02%
	0.03%
	
	7.83%
	-0.22%

	Ann Volatility
	
	12.42%
	12.42%
	
	
	12.15%
	

	
	
	
	
	
	
	
	

	1970- 1979
	
	
	
	
	
	
	

	Ann Return
	
	5.95%
	5.93%
	0.03%
	
	5.83%
	-0.13%

	Ann Volatility
	
	16.49%
	16.49%
	
	
	16.01%
	

	
	
	
	
	
	
	
	

	1980 - 1989
	
	
	
	
	
	
	

	Ann Return
	
	17.13%
	17.08%
	0.05%
	
	17.60%
	0.48%

	Ann Volatility
	
	16.34%
	16.34%
	
	
	16.46%
	

	
	
	
	
	
	
	
	

	1990 - 1999
	
	
	
	
	
	
	

	Ann Return
	
	18.12%
	18.07%
	0.05%
	
	18.36%
	0.24%

	Ann Volatility
	
	13.45%
	13.45%
	
	
	13.43%
	

	
	
	
	
	
	
	
	

	2000-2008
	
	
	
	
	
	
	

	Ann Return
	
	-3.11%
	-3.16%
	0.05%
	
	-3.32%
	-0.21%

	Ann Volatility
	
	15.21%
	15.21%
	
	
	15.19%
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Paper-Index is rebalanced once a year at the end of December.
	
	
	
	

	Top 1000 stocks are picked from "CRSP NYSE/Alternext/Nasdaq National Market Cap-Based Portfolio."

	Transaction costs are 40bp one way.
	
	
	
	
	

	Paper-Index is formed after 1950 since there are less than 1000 stocks in the CRSP Cap-Based Portfolio prior to 1951.


EXHIBIT 2

A Simple Way to Improve Upon Passive Indexing Using No New Information

And Common Sense Principles from Graham and Dodd

	Results For The Entire Time Period, 1951 - 2008

	
	Before Transaction Cost
	
	After Transaction Cost
	
	Excess Return

	
	Smoothed Estimate of Market Value Portfolio
	Point Estimate of Market Value Portfolio
	
	Smoothed Estimate of Market Value Portfolio
	Point Estimate of Market Value Portfolio
	
	Before TC
	After TC

	
	
	
	
	
	
	
	
	

	All Time Periods
	
	
	
	
	
	
	
	

	Ann Return
	10.69%
	10.38%
	
	10.60%
	10.34%
	
	0.31%
	0.26%

	Ann Volatility
	14.28%
	14.43%
	
	14.28%
	14.43%
	
	
	

	Annual Turnover(One Way)
	0.101
	0.042
	
	
	
	
	
	

	Correlation (with paper index)
	0.992
	
	
	
	
	
	
	

	Beta (relative to paper index)
	0.981
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	

	Results by Decade

	1951-1959
	
	
	
	
	
	
	
	

	Ann Return
	16.84%
	17.04%
	
	16.74%
	16.97%
	
	-0.20%
	-0.23%

	Ann Volatility
	10.84%
	11.10%
	
	10.82%
	11.09%
	
	
	

	
	
	
	
	
	
	
	
	

	1960- 1969
	
	
	
	
	
	
	
	

	Ann Return
	7.89%
	8.05%
	
	7.82%
	8.02%
	
	-0.16%
	-0.21%

	Ann Volatility
	12.13%
	12.42%
	
	12.13%
	12.42%
	
	
	

	
	
	
	
	
	
	
	
	

	1970- 1979
	
	
	
	
	
	
	
	

	Ann Return
	6.58%
	5.95%
	
	6.50%
	5.93%
	
	0.63%
	0.58%

	Ann Volatility
	16.78%
	16.49%
	
	16.77%
	16.49%
	
	
	

	
	
	
	
	
	
	
	
	

	1980 - 1989
	
	
	
	
	
	
	
	

	Ann Return
	17.61%
	17.13%
	
	17.51%
	17.08%
	
	0.48%
	0.43%

	Ann Volatility
	15.83%
	16.34%
	
	15.82%
	16.34%
	
	
	

	
	
	
	
	
	
	
	
	

	1990 - 1999
	
	
	
	
	
	
	
	

	Ann Return
	17.64%
	18.12%
	
	17.55%
	18.07%
	
	-0.48%
	-0.53%

	Ann Volatility
	13.06%
	13.45%
	
	13.06%
	13.45%
	
	
	

	
	
	
	
	
	
	
	
	

	2000 - 2008
	
	
	
	
	
	
	
	

	Ann Return
	-1.70%
	-3.11%
	
	-1.80%
	-3.16%
	
	1.42%
	1.36%

	Ann Volatility
	15.48%
	15.21%
	
	15.48%
	15.21%
	
	
	

	
	
	
	
	
	
	
	
	

	Portfolio is rebalanced once a year at the end of December.  
	
	
	
	
	
	

	Top 1000 stocks are picked from "CRSP NYSE/Alternext/Nasdaq National Market Cap-Based Portfolio" 
	
	

	Portfolio is weighted by 5-year average market cap
	
	
	
	
	
	

	Transaction costs are 40bps one way
	
	
	
	
	
	
	

	Portfolio is formed after 1950 since there are less than 1000 stocks in the CRSP Cap-Based Portfolio prior to 1951
Tracking error (based on after-transaction-cost returns) is 186 bps between the two paper-indexes.
	
	


� CRSP is an acronym for the Center for Research in Security Prices and is located at the University of Chicago. For a description of some of the actual mechanics of some of the different weighting schemes and other active decisions used for a number of common paper-indexes, see the Appendix to Chapter 2 of Fuller and Farrell 1987]. However, one should bear in mind that many new paper-indexes have been created since this book was published. 





�  See the Dow Jones press release dated June 1, 2009 at � HYPERLINK "http://www.djaverages.com/?view=press&page=releases" ��http://www.djaverages.com/?view=press&page=releases�.





� This is an extreme, but apparently not uncommon example. See Mauldin [2009] who argues that, on average, stocks that were removed from the DJIA subsequently tend to do better than those that were added, and implies that the Dow Jones committee tends to "buy high and sell low" when making changes to the DJIA constituent stocks.





� Even these choices are not as straight forward as one might think. Frank Russell determines market-cap by multiplying a company’s “tradable float” of shares by its stock price, rather than simply using shares outstanding. As another example, exactly what constitutes a “U.S.” company is not so straight forward.  One can find companies that have their headquarters in Canada, are incorporated in the Bahamas, and do a majority of their business in United States. 





� The constituent stocks are actually identified by Frank Russell as of May 31, but the changes in the constituent stocks are not made in the various Russell indexes until June 30. Presumably this is to allow indexers advance notice of the changes that will actually need to be made to mimic these paper indexes.





� Note that this will result in minor changes in “N” for the Russell indexes over the next 12 months.  Empirically, it appears that roughly 50 stocks (5%) of the R1000 drop out of the index by the next rebalance period for various reasons, but this number will depend upon a number of factors such as economic and market conditions.  For the R2000 a somewhat higher percentage tends to “disappear” from one formal rebalance date to the next. To our knowledge, Standard & Poor’s has generally kept 500 stocks in the S&P 500 paper index (since 1957), and Dow Jones & Company has kept 30 stocks (since 1928) in the Dow Jones Industrial Average. 





� See Rozeff and Kinney [1976], Keim [1983] and Roll [1983] for early empirical evidence. Starks, Yong, and Zheng [2006] argue that tax-loss-selling drives the turn-of-the-year effect.  





� To find out all the decision criteria the producers of paper-indexes use, the easiest way is probably to go to the web site of the organization producing the paper-index of interest.





� The time period when indexing as an investment strategy was first started (the mid 1970s) is important when one considers our proposal for how indexing results can be improved in Section IV.





� As we describe below in point “e” in constructing our own paper-index and then mimicking it, we use one-way transaction costs of 40bps.  If transactions costs in the U.S. large-cap sector are closer to 20 bps, as discussed in footnote 13, the gain to the slight variation we propose for mimicking cap-weighted paper-indexes would be closer to 35 bps per year.





� If the reader is aware of any serious studies or surveys on this question, we will appreciate being informed of this information. Most of our anecdotal observations came from various issues of The Journal of Indexing.





� We considered using June 30, similar to Frank Russell, but our results are not materially different using December 31 and our choice has the convenient effect of matching 12-month rebalance periods with calendar years.





� Holding cash until the end of the month before reinvesting is a very good example of the arbitrariness of the many active decisions involved in constructing paper indexes.  We chose to do this simply because CRSP uses this approach and it makes our work easier in constructing our paper-index.





� Some may argue that 40 basis point one-way total transaction costs are too high – see, for example, Pauldin [2006], and that 20 bps (or less) is a better estimate for total trading costs in the top U.S. 1,000 market-cap stocks. If 20 bps one-way is a better estimate, then the results we report for transaction costs are conservative.





� The S&P 500 returns are taken directly from CRSP and bear no transaction costs.





� The same general statements hold if the other paper-index is the R1000, but the history is shorter – the Russell indexes have histories dating from 1979.





� Sharpe [1991] argues that active managers trade among themselves and collectively they must resemble an index fund. Hence, after subtracting transaction costs, the average actively managed dollar must underperform the average indexed dollar. According to the research firm Morningstar, only 32 percent of actively managed funds specializing in American stocks beat the return of the Standard & Poor's 500-stock index in 2006.  The Wall Street Journal [April 22, 2009] reported a new study from Standard & Poor's that finds 70% of large-cap fund managers who use the S&P 500 as a benchmark for comparison have failed to match the performance of the index over the past five years.





� If a stock’s history of market values was less than 60-month, then the available monthly market-cap is averaged over the available months. Note that the 1,000 largest stocks, based on a smoothed moving-average of market values, at each formal rebalance will be slightly different from the 1000 constituent stocks for the point estimate portfolio. It should be noted that after completing this paper, we became aware of another paper that used smoothed estimates of market-values, but in an entirely different context. See Chen, et.al. (2007].





� Again, if the more conservative estimate of 20 bps one-way transaction costs is used, the excess return would be closer to 30 bps per year after transaction costs.





� If one insists on testing for statistical significance of the 26 extra basis points, one first has to decide which is the true null hypothesis one is trying to reject. If one insists that our single point estimate index is the null hypothesis, then given the annualized excess difference of 26 basis points and the annualized tracking error of 186 basis points results in a t-statistic of 1.06.  But, we believe this type of thinking is not consistent with the spirit of this paper – both indexes were arbitrarily constructed by the authors and we would make no claim that either one is the true paper-index that should be used as the null hypothesis that one tries to reject with statistical tests, such as a t-test.





� For a nice example and explanation of order bias in financial data, see Blume [1975].





� See Arnott, et.al. [ 2005, 2008], Perold [2007], Treynor [ 2005, 2008], Kaplan [2008], and Arnott, et.al., [2009] for some of the literature related to this controversy.
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