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Some excellent studies have recently been released in CPA Expert and Business Valuation Review.  The purpose of this article is not to present a separate study, but rather to aid other business appraisers in the future preparation of additional analyses.  As such, our study is not as thorough as others that have been recently presented nor does it cover as long a time period as is often necessary to yield meaningful results for business appraisers and other financial analysts.  Rather, this is a template from which other studies can begin.  For that reason, I am making available to readers the Excel® spreadsheet that was used to create most of the data base study discussed below.  This article and the spreadsheets are available on Business Valuation Update On-Line.

The database that was created for this article was based upon Ibbotson’s small stock database analysis, as well as the other quintiles of the same database.  The numerical analysis in this article, therefore, is simply meant to familiarize the reader with some of the important characteristics of Ibbotson’s small stock database.

Ibbotson’s small stock database has served as the basis of determining a required equity return for smaller companies upon which many appraisers base their equity risk premiums for the valuation of small closely-held companies.  By deriving a discount rate and/or capitalization rate from Ibbotson’s small stock database, the appraiser is effectively utilizing this list of companies as a surrogate guideline company.  The purpose of this portion of the article is to familiarize the reader with the fifth quintile of the stocks traded on the New York Stock Exchange as measured by equity capitalization.

Actually, I modified Ibbotson’s small stock database to some extent for purposes of making our database more applicable to those non-financial companies that are incorporated in the United States.  Using Standard & Poor’s Compustat® database for January 16, 1997, I began to screen for the appropriate database.

Before I go any further, I wish to state that it is part of the purpose of this article (and my presentation at the ASA Advanced Business Valuation Conference) to encourage other appraisers to make further studies of financial information.  For that reason, all of our computer media is available.  Simply send me a stamped, self-addressed envelope with a 3.5 inch floppy disk and we will send you a copy of our Excel 5 spreadsheet.  For those who use Compustat, we can also provide you with our screening file and applicable set file, but please send an additional disk as the Excel spreadsheet is very large.

The following screening process was then completed:

1.
I selected all NYSE companies.  There were 2718 on the Compustat database.

2.
I then deselected all companies with SICs between 6000 and 6999.  This eliminated the following:

60      Depository Institutions

601     Central Reserve Depository

6011    Federal reserve banks

6019    Central reserve depository, nec

602     Commercial Banks

6021    National commercial banks

6022    State commercial banks

6029    Commercial banks, nec

603     Savings Institutions

6035    Federal savings institutions

6036    Savings institutions, except federal

606     Credit Unions

6061    Federal credit unions

6062    State credit unions

608     Foreign Bank & Branches + Agencies

6081    Foreign bank & branches & agencies

6082    Foreign trade & international banks

609     Functions Closely Related To Banking

6091    Nondeposit trust facilities

6099    Functions related to deposit banking

61      Nondepository Institutions

611     Federal & Fed.-sponsored Credit

6111    Federal & fed.-sponsored credit

614     Personal Credit Institutions

6141    Personal credit institutions

615     Business Credit Institutions

6153    Short-term business credit

6159    Misc. business credit institutions

616     Mortgage Bankers and Brokers

6162    Mortgage bankers and correspondents

6163    Loan brokers

62      Security And Commodity Brokers

621     Security Brokers and Dealers

6211    Security brokers and dealers

622     Commodity Contracts Brokers, Dealers

6221    Commodity contracts brokers, dealers

623     Security and Commodity Exchanges

6231    Security and commodity exchanges

628     Security and Commodity Services

6282    Investment advice

6289    Security & commodity services, nec

63      Insurance Carriers

631     Life Insurance

6311    Life insurance

632     Medical Service and Health Insurance

6321    Accident and health insurance

6324    Hospital and medical service plans

633     Fire, Marine, and Casualty Insurance

6331    Fire, marine, and casualty insurance

635     Surety Insurance

6351    Surety insurance

636     Title Insurance

6361    Title insurance

637     Pension, Health, and Welfare Funds

6371    Pension, health, and welfare funds

639     Insurance Carriers, Nec

6399    Insurance carriers, nec

64      Insurance Agents, Brokers, & Service

641     Insurance Agents, Brokers, & Service

6411    Insurance agents, brokers, & service

65      Real Estate

651     Real Estate Operators and Lessors

6512    Nonresidential building operators

6513    Apartment building operators

6514    Dwelling operators, exc. apartments

6515    Mobile home site operators

6517    Railroad property lessors

6519    Real property lessors, nec

653     Real Estate Agents and Managers

6531    Real estate agents and managers

654     Title Abstract Offices

6541    Title abstract offices

655     Subdividers and Developers

6552    Subdividers and developers, nec

6553    Cemetery subdividers and developers

67      Holding And Other Investment Offices

671     Holding Offices

6712    Bank holding companies

6719    Holding companies, nec

672     Investment Offices

6722    Management investment, open-end

6726    Investment offices, nec

673     Trusts

6732    Educational, religious, etc. trusts

6733    Trusts, nec

679     Miscellaneous Investing

6792    Oil royalty traders

6794    Patent owners and lessors

6798    Real estate investment trusts

6799    Investors, nec


This left 1,798 companies.

3.
I then eliminated all companies that were not incorporated in the U.S.  This left 1,560 companies.

4.
Next, I included only those companies that reported positive revenue.  This left 1,498.

5.
I then eliminated all companies for which Compustat did not report at least a 5-year total return.  This left a total of 1,196.

I then divided these 1,196 companies into quintiles with quintiles two through four having 239 companies and the first quintile having 240 companies.  All data in the database came from Standard and Poor’s Compustat except for the year of incorporation upon which the age data is based.  This information came from Standard & Poor’s Corporate Records through Dialog File 133.

Below, in Exhibit 1, I have enclosed some relevant data about the 1,196 companies in our newly created database.

EXHIBIT 1[FIRST]
SUMMARY OF RELEVANT STATISTICS BY QUINTILE1tc " - SUMMARY OF RELEVANT STATISTICS BY QUINTILE" \f E



	
	
	
	Quintile
	
	
	

	
	V
	IV
	III
	II
	I
	All

	Median market capitalization
	83.58
	354.21
	875.89
	2,280.64
	8,168.60
	880.74

	Minimum market capitalization
	2.91
	199.48
	547.80
	1,425.04
	3,693.93
	2.91

	Maximum market capitalization
	198.83
	547.72
	1,415.60
	3,692.51
	162,789.87
	162,789.87

	Median book value
	63.10
	173.86
	366.95
	748.80
	2,648.20
	352.90

	Minimum book value
	-356.10
	-416.30
	-209.42
	-1,048.94
	-1,603.00
	-1,603.00

	Maximum book value
	370.42
	767.76
	1,707.48
	2,513.95
	40,436.00
	40,436.00

	Median sales
	179.77
	450.13
	842.89
	1,768.86
	6,820.00
	865.59

	Minimum sales
	2.33
	9.25
	96.60
	107.47
	434.01
	2.33

	Maximum sales
	5,487.36
	7,217.45
	17,501.50
	16,486.30
	165,370.00
	165,370.00

	Average return on sales
	-6.2%
	4.5%
	5.8%
	6.3%
	7.4%
	3.6%

	Median return on sales
	2.1%
	4.1%
	5.4%
	6.1%
	7.0%
	4.9%

	Percent of companies with negative returns on sales
	35.1%
	15.9%
	10.0%
	8.4%
	8.8%
	15.6%

	Standard deviation of returns on sales
	71.4%
	21.3%
	8.9%
	6.6%
	7.9%
	34.2%

	Average 5-year earnings growth rate
	5.8%
	8.3%
	9.7%
	10.7%
	13.6%
	10.0%

	Median 5-year earnings growth rate
	2.9%
	5.8%
	6.3%
	5.4%
	8.8%
	6.8%

	Percent of companies with negative growth rates
	42.3%
	31.8%
	26.9%
	26.5%
	15.7%
	27.4%

	Average beta of company
	0.64
	0.71
	0.81
	0.85
	0.90
	0.78

	Median beta of company
	0.59
	0.67
	0.77
	0.82
	0.92
	0.76

	Median age of company
	40
	50
	50
	60
	72
	53

	Average age of company
	46.9
	55.6
	55.8
	60.0
	70.2
	57.7

	Median price-to-book ratio
	1.32
	2.04
	2.39
	3.05
	3.08
	2.50

	Median price-to-earnings ratio
	28.34
	20.38
	19.87
	20.72
	20.57
	23.71

	Median price-to-sales ratio
	0.46
	0.79
	1.04
	1.29
	1.20
	1.02

	Median 5-year total return on investment
	1.7%
	9.9%
	12.1%
	13.8%
	14.9%
	11.6%

	Median 10-year total return on investment
	1.7%
	9.8%
	11.0%
	11.7%
	15.3%
	11.0%

	Standard deviation of 10-year total return
	12.4%
	9.8%
	9.7%
	8.9%
	7.2%
	10.9%

	Median 5-year earnings growth rate
	2.9%
	5.8%
	6.3%
	5.4%
	8.8%
	6.8%

	Standard deviation of 5-year earnings growth rate
	25.1%
	22.4%
	22.7%
	20.1%
	28.3%
	24.1%

	Average 10-year price growth
	-0.2%
	7.1%
	7.8%
	9.5%
	11.6%
	7.3%

	Median 10-year price growth
	0.3%
	6.8%
	6.6%
	7.7%
	11.1%
	7.1%

	Median debt/common equity
	0.73
	0.74
	0.75
	0.71
	0.74
	0.74




SIZE — MARKET CAPITALIZATION

It is possible to make some basic observations about the database that has been created.  The median market capitalization for Quintile V stocks is $83.6 million, which is approximately one tenth the size of the average stock of this database and approximately one hundredth the size of the average stock in Quintile I.  This exponential relationship can be better seen in a graphical form, shown below as Illustration 1:

ILLUSTRATION 1[MARKETVALS]
SIZE RELATIONSHIP BETWEEN QUINTILES-MARKET CAPITALIZATIONtc "SIZE RELATIONSHIP BETWEEN QUINTILES-MARKET CAPITALIZATION" \f R



As can be seen, the small stocks are much smaller, relative to the stocks in the other quintiles, than one might otherwise believe.  This should lead us to believe that other characteristics such as sales, valuation ratios, etc. might be manifested in the form of radical differences between Quintile V, the other quintiles, and the database as a whole.

BOOK VALUE

The next portion of Exhibit 1 above shows some statistics on the book values of stocks of this database.  This otherwise almost meaningless figure required to be shown on a balance sheet by GAAP has been given more credibility in the world of financial analysis by the various studies of Fama and French and the more recent comments on these studies as they apply to business valuation.
  Here too, one can also see radical differences between quintiles, but not as radical as was seen with the market capitalizations.  It should be noted here that the largest book value in Quintile V ($370 million) is higher than the average book value for Quintile III.

REVENUE/SALES VOLUME

More significantly, in the sales portion of Exhibit 1, the highest sales figure among the companies in Quintile V — $5.5 billion
 — is over six times the median revenue of the entire database and is almost 13 times the size of the company with the smallest revenue in Quintile I.  The idea that market capitalization may not be a good measurement of the size of a company’s operations was brought out by Roger Grabowski and David King.

What might one derive from these differentials?  In looking at those companies in Quintile I that have the smaller revenue figures and yet have very high market values, I noticed that, as one might expect, these are companies that have very high asset values relative to their values as operating entities.  That is, the companies with the smallest revenue figures in Quintile I tended to be oil or mining companies.  The companies in Quintile V with very high revenues, in contrast, come from many different industries but are typically losing money.

RETURN-ON-SALES

This leads us to the return-on-sales figures in Exhibit 1.  The average return on sales in Quintile V is a negative 6.2% and the median return is 2.1%.  Approximately 35.1% of the companies in Quintile V were reporting losses at the time of the compilation of this database.  Again, this measurement was taken in January of 1997, a point in time which some believe to be near the top of the economic cycle.  As one might expect, the return-on-sales figures show that there is apparently a correlation between size and return-on-sales.
  The smaller the company, the less profitable it is likely to be, on the average.  It is also significant that the standard deviation of the return-on-sales figures is much higher for Quintile V than for the other quintiles and that there appears to be an inverse correlation between the size of the companies and the standard deviation.  The standard deviation for Quintile V was 71.4% compared to 21.3% for Quintile IV and 34.2% for the whole database.  This implies more risk associated with investing in smaller companies, as one would expect based upon general investment portfolio theory.

EARNINGS GROWTH RATES

With this additional risk, one might think that he or she could expect a higher earnings growth rate among small companies.  This appears not to be the case.  The average and median average 5-year earnings growth rates appear to be positively correlated to size.  The median earnings growth rate for Quintile V was 2.9% compared to 6.8% for the whole database and 8.8% for Quintile I.  Although one might perhaps at least expect that the relative number of companies in Quintile V should show more high earnings growth companies, this is not so either.  Illustration 2 below shows the distribution of earnings growth figures for Quintile V and Illustration 3 shows the distribution of earnings growth figures for the whole database.

ILLUSTRATION 2[DIST1]
DISTRIBUTION OF 5-YEAR EARNINGS GROWTH-QUINTILE 52tc " - DISTRIBUTION OF 5-YEAR EARNINGS GROWTH-QUINTILE 5" \f R




ILLUSTRATION 3[DIST2]
DISTRIBUTION OF 5-YEAR EARNINGS GROWTH-WHOLE DATABASE3tc " - DISTRIBUTION OF 5-YEAR EARNINGS GROWTH-WHOLE DATABASE" \f R




If anything, the Quintile V distribution yields a skew to the left indicating a tendency toward negative growth rates, as can be seen Illustration 2.  This is in contrast to a more normal distribution for the whole database, as seen in Illustration 3.

BETA

The Capital Asset Pricing Model utilizes beta as a measurement of the systematic risk of a portfolio of stocks under the presumption that the non-systematic (or company-specific) risk can be diversified away through the proper management of a portfolio.  Beta is a measurement of relative stock values.  The beta figures that will be discussed in this subsection come from Standard & Poor’s Compustat database.  Beta is defined by Standard & Poor’s as follows:

The monthly fundamental beta is a measurement of the sensitivity of a company’s stock price to the overall fluctuation in the Standard & Poor’s 500 (S&P 500) Index Price for U.S. Companies, or the Toronto Stock Exchange 300 (TSE 300) Index Price for Canadian Companies.  For example, a beta of 1.5 indicates that a company’s stock price tends to rise (or fall) 1.5%, with a 1% rise (or fall) in the index price.

Beta is calculated for a 5-year (60-month) time period, ending in the current month.  If less history is available, Beta will be calculated for as few as 24 months.  Month-end closing prices (including dividends) are used in the calculation.

We normally think of small stocks as being associated with greater risk.  This appears to be born out in the standard deviations of returns-on-sales figures.  We might then expect that the average and median betas of the stocks in Quintile V should be higher than the betas of the other quintiles and the database as a whole.  As seen in Exhibit 1, this is not the case.  The betas appear to be positively correlated to size.  So, although smaller companies appear to have high risk with regard to return-on-sales and earnings growth, the prices of their stocks appear to be less volatile, on the whole.  This is not what we would expect to find.

In reviewing this data, I decided to run a related test.  Is there a relationship between the beta and the price level of the stock of a company?  My hypothesis was that lower-priced stocks should see more price volatility in the form of a higher beta.  This tentative assumption proved to be incorrect.  There is no statistical correlation
 and, when we categorize the prices, we also see no apparent correlation.  The analysis by category is shown below in Illustration 4:

ILLUSTRATION 4[BETA1TEST]
RELATIONSHIP BETWEEN BETA AND STOCK PRICE LEVEL4tc " - RELATIONSHIP BETWEEN BETA AND STOCK PRICE LEVEL" \f R




Since I could see no apparent correlation between the price level of a stock and the beta, I thought that another test might be made.  Does the level of trading volume affect the beta?  It was my tentative hypothesis that lower volume stocks generally had higher betas.  After all, I was taught that lower volume stocks normally have greater spreads between the bid and ask prices and a few shares traded could cause the stock price to change markedly.  As the reader might guess at this point, this was not to be the case.

Although there was no direct statistical correlation
 when I categorized the stocks by volume level, there did seem to be some correlation as shown in Illustration 5 below.

ILLUSTRATION 5[BETA2TEST]
RELATIONSHIP BETWEEN BETA AND TRADING VOLUME5tc " - RELATIONSHIP BETWEEN BETA AND TRADING VOLUME" \f R




As can be seen, there does appear to be a positive correlation between the average trading volume and the beta.  In Illustration 5 and Exhibit 1 it appears that it is the larger companies with heavier trading volume that seem to generate the larger betas.  So, to the extent that one uses beta as a standard for risk, systematic or otherwise, one might conclude that there is a reverse size effect.  Perhaps stock volatility is not a good measure of non-systematic risk in the valuation of closely held companies.

AGE OF THE COMPANY

I hypothesized that the companies of the small stocks in Quintile V were not as old, on the average, as the larger companies.  As can be seen in Exhibit 1, this hypothesis does appear to be true, although it is not quite as radical as I would have thought.  The median age of the small stocks is 25.5% lower than the median age of the whole database.  Still, the median age of a small stock is 40 years and the average is almost 47 years.

Might it be true that younger companies tend to have higher returns?  No.  I found no correlation.  There was no statistical correlation
 and even categorizing the companies of the database by age did not yield an apparent correlation, as can be seen in Illustration 6 below:

ILLUSTRATION 6[AGE1]
RELATIONSHIP BETWEEN AGE AND 10-YEAR ANNUAL RETURN6tc " - RELATIONSHIP BETWEEN AGE AND 10-YEAR ANNUAL RETURN" \f R




VALUATION RATIOS

The next portion of Exhibit 1 deals with three very basic valuation ratios — the price-to-book value ratio, the price-to-earnings ratio, and the price-to-sales ratio.
  The “bottom line” is that the small stocks of Quintile V had smaller price-to-book value and price-to-sales ratios, but higher price-to-earnings ratios.  Why?

I believe it is because of the relatively low return-on-sales of the small stocks in Quintile V as discussed above.  The high price-to-earnings ratios of Quintile V are the result of lower earnings figures rather than higher price figures.  This would seem to indicate that small stocks are relatively over-priced as a multiple of earnings.  This is something to watch for when valuing closely-held companies using small stock return information.

RATES OF RETURN

Here, we only use 5-year and 10-year return data.  We do not go back 20 to 75 years as some studies do.  This is not, therefore, to be considered to be a definitive study on small stock returns, but we have reached similar conclusions as some others have recently.
  The figures shown in Exhibit 1 clearly show a positive correlation
 between size and rates of return.  That is, the smaller stocks reflect lower returns, contrary to Ibbotson’s small stock return measurements (both arithmetic and geometric).  This calls into question our ability to use small stocks as a basis for the measurement of “excess” small stock returns unless the last five and ten-year periods are unrepresentative of historical and expected future returns.  This is, of course, quite possible.

In any case, the standard deviation of 10-year returns does appear to exhibit some of the negative correlation that we might expect.  That is, small stocks tend to be riskier.  The standard deviation of returns tends to be higher for smaller stocks, which is the same result that we obtained with the 5-year earnings growth rate.

We show the median five-year earnings growth rate figures again to contrast them with the return figures.  As can be seen, both the 5 and 10-year return figures appear to be consistent with the 5-year earnings growth rate figures in reflecting lower returns for smaller stocks and thereby indicating, as one might expect, that higher earnings growth rates tend to be followed by higher total return figures.

The second to the last figure in Exhibit 1 shows the standard deviation of 5-year earnings growth rates.  As can be seen, there appears to be little, if any, correlation exhibited in these categories.  There was no statistical correlation either.
  We would have expected some negative correlation that would have been significant with the negative correlation we saw in the return-on-sales and 10-year return figures discussed above.

PRICE GROWTH

After I was almost finished with this article, I read an article in The Wall Street Journal which discussed how poorly a particular mutual fund that specialized in small cap stocks was doing.  It has been general knowledge (or myth) that at the end of a bull market small stocks tend to out-perform the market in general.  Considering the recent run up in stock prices (see Illustration 7 below), many investors thought that we just might be near the end of the bull market.  Are small stocks setting the world on fire?

ILLUSTRATION 7[STOCKS]
STOCK PRICES - STANDARD & POOR 5007tc “ - STOCK PRICES” \f R




The next portion of Exhibit 1 answers that question.  The average and median 10-year compounded annual price growth is shown for the database and for each quintile.  It is clear from these figures that “small stocks”, as represented by Quintile V, have yet to make their move.  During the period of price growth represented in Illustration 7 above, Quintile V stocks actually declined an average of 0.2% compounded annually over the same time period.  During the same period, the largest stocks represented by Quintile I increased by over 11% compounded annually.

If we should reflect the movement of the stock market in our valuation using a small stock premium partially as a proxy, perhaps we may have been doing some overvaluing.  On the other hand, if “small stocks” experience a price surge in the next several months, how should that price surge be reflected in the valuations of closely-held “small stocks?”  This might be the subject of another study.

DEBT-TO-EQUITY RATIO

Here, the book value of the funded debt is divided by the common equity of the companies in the database.  In my experience in business valuations, I expected to see a negative correlation between size and the debt-to-equity ratio.  As can be seen in Exhibit 1, there appears to be no correlation at all.  This was confirmed, to some extent, by statistical calculations.

Just as a point of interest, there was also no correlation between either sales or book value, as measurements of size, to the debt-to-equity ratio.
  This analysis was done because I believe that Mr. Grabowski and Mr. King were correct to be suspicious of the market capitalization as a key measurement of size.

I cannot even forward a hypothesis as to why there appears to be no correlation between the debt-to-equity ratio and size.

INDUSTRY CORRELATIONS (OR LACK THEREOF)

Although I cannot speak for the entire business valuation community, I have normally thought of a guideline company (or a comparable) as a company in the same or similar industry as that of the company to be valued.  This is now in writing in the form of the ASA Standards as determined by the Business Valuation Committee:

Guideline companies are companies that provide a reasonable basis for comparison to the investment characteristics of the company being valued.  Ideal guideline companies are in the same industry as the company being valued; but if there is insufficient transaction evidence available in the same industry it may be necessary to select companies with an underlying similarity of relevant investment characteristics such as market, products, growth, cyclical variability and other salient factors.

Consistent with this thought, it might be interesting to further pursue our analysis of the database which includes the primary SIC code.
  Because of the relatively limited sample of data, we limited out categorization of SICs to nine categories.  [There would be ten, but, as explained above, we left out financial companies and holding companies.]  The data is presented below as Exhibit 2:

EXHIBIT 2[SICS]
DATABASE INFORMATION BY SIC2tc " - DATABASE INFORMATION BY SIC" \f E



	
	
	
	Quintile
	
	
	

	
	V
	IV
	III
	II
	I
	All

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	0.4%
	0.4%
	0.8%
	0.4%
	0.4%
	0.5%

	  1000-1999 (mining, construction and related, etc.)
	6.7%
	9.2%
	5.4%
	8.8%
	3.8%
	6.8%

	  2000-2999 (manufacturing/fabrication organic)
	19.2%
	14.2%
	17.6%
	24.3%
	30.4%
	21.2%

	  3000-3999 (manufacturing/fabrication non-organic)
	36.8%
	33.9%
	33.5%
	24.7%
	26.7%
	31.1%

	  4000-4999 (transportation, communication, etc.)
	11.3%
	16.7%
	19.2%
	23.0%
	21.7%
	18.4%

	  5000-5999 (retail/wholesale sales)
	18.0%
	15.9%
	11.7%
	9.6%
	10.4%
	13.1%

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	4.6%
	7.5%
	6.3%
	6.3%
	4.6%
	5.9%

	  8000-8999 (health services)
	2.9%
	2.1%
	5.4%
	2.9%
	2.1%
	3.1%

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	1
	1
	2
	1
	1
	6

	  1000-1999 (mining, construction and related, etc.)
	16
	22
	13
	21
	9
	81

	  2000-2999 (manufacturing/fabrication organic)
	46
	34
	42
	58
	73
	253

	  3000-3999 (manufacturing/fabrication non-organic)
	88
	81
	80
	59
	64
	372

	  4000-4999 (transportation, communication, etc.)
	27
	40
	46
	55
	52
	220

	  5000-5999 (retail/wholesale sales)
	43
	38
	28
	23
	25
	157

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	11
	18
	15
	15
	11
	70

	  8000-8999 (health services)
	7
	5
	13
	7
	5
	37

	Average sales
	315.05
	644.54
	1,295.11
	2,521.39
	12,228.29
	3,408.25

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	10.59
	162.68
	1,462.97
	3,803.85
	1,721.00
	1,437.34

	  1000-1999 (mining, construction and related, etc.)
	221.40
	382.72
	730.11
	864.91
	3,370.43
	863.59

	  2000-2999 (manufacturing/fabrication organic)
	256.04
	627.26
	1,129.29
	3,042.53
	13,074.97
	4,788.44

	  3000-3999 (manufacturing/fabrication non-organic)
	253.23
	510.48
	1,181.25
	2,492.68
	15,698.94
	3,521.33

	  4000-4999 (transportation, communication, etc.)
	205.15
	495.46
	1,042.18
	2,037.33
	8,385.36
	2,824.50

	  5000-5999 (retail/wholesale sales)
	661.96
	1,337.71
	2,925.71
	4,813.76
	16,875.33
	4,419.22

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	246.36
	451.99
	671.40
	1,736.07
	4,743.56
	1,416.24

	  8000-8999 (health services)
	138.17
	799.83
	1,173.20
	1,185.68
	6,685.66
	1,674.21

	Average 10-year total return on investment
	1.1%
	9.7%
	11.6%
	13.1%
	16.0%
	10.6%

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	-1.6%
	14.0%
	8.3%
	9.2%
	24.3%
	10.4%

	  1000-1999 (mining, construction and related, etc.)
	-5.1%
	7.7%
	14.2%
	12.6%
	12.8%
	8.0%

	  2000-2999 (manufacturing/fabrication organic)
	0.0%
	11.4%
	12.9%
	12.4%
	16.4%
	11.4%

	  3000-3999 (manufacturing/fabrication non-organic)
	2.3%
	9.1%
	13.4%
	13.3%
	17.3%
	10.6%

	  4000-4999 (transportation, communication, etc.)
	3.2%
	8.9%
	8.6%
	11.5%
	12.4%
	9.8%

	  5000-5999 (retail/wholesale sales)
	0.5%
	11.2%
	13.4%
	14.4%
	16.9%
	10.7%

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	5.7%
	12.0%
	6.2%
	19.4%
	22.5%
	13.2%

	  8000-8999 (health services)
	-3.4%
	-0.6%
	7.7%
	16.7%
	16.7%
	7.3%

	Average beta of company
	0.64
	0.71
	0.81
	0.85
	0.90
	0.78

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	0.01
	0.07
	0.31
	0.79
	0.81
	0.38

	  1000-1999 (mining, construction and related, etc.)
	0.68
	0.61
	1.07
	0.88
	0.74
	0.78

	  2000-2999 (manufacturing/fabrication organic)
	0.49
	0.61
	0.75
	0.81
	0.90
	0.74

	  3000-3999 (manufacturing/fabrication non-organic)
	0.66
	0.86
	0.96
	0.97
	1.02
	0.88

	  4000-4999 (transportation, communication, etc.)
	0.66
	0.60
	0.58
	0.69
	0.85
	0.68

	  5000-5999 (retail/wholesale sales)
	0.61
	0.73
	0.82
	0.92
	0.75
	0.75

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	0.73
	0.76
	0.75
	1.01
	1.05
	0.85

	  8000-8999 (health services)
	1.33
	0.21
	0.86
	0.95
	0.71
	0.86

	Average price-to-earnings ratio
	-33.09
	22.15
	20.46
	20.92
	23.84
	23.35

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	21.24
	2.62
	4.69
	87.23
	25.86
	14.88

	  1000-1999 (mining, construction and related, etc.)
	-15.33
	-55.39
	48.09
	55.03
	38.15
	53.84

	  2000-2999 (manufacturing/fabrication organic)
	-17.31
	17.74
	14.89
	18.87
	22.91
	22.37

	  3000-3999 (manufacturing/fabrication non-organic)
	31.57
	17.76
	21.14
	19.99
	20.30
	20.30

	  4000-4999 (transportation, communication, etc.)
	363.50
	16.55
	16.09
	16.22
	35.76
	28.05

	  5000-5999 (retail/wholesale sales)
	-5.13
	21.93
	22.19
	23.77
	21.71
	23.16

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	23.05
	34.92
	17.04
	34.97
	37.93
	34.27

	  8000-8999 (health services)
	-135.33
	-20.26
	75.83
	35.09
	24.39
	32.02




THE MAKE-UP OF THE CATEGORIES

The first two portions of Exhibit 2 show the percentage of companies of the database in each SIC category and the number of companies in each SIC category by quintiles.  As can be seen in this exhibit, almost one-third of the database is comprised of those with primary SICs between 3000 and 3999; these companies are engaged in manufacturing and fabrication of a non-organic nature, with over 21% (SICs between 2000 and 2999) from organic manufacturing and fabrication.  Over 50% of the database is comprised of manufacturing and fabrication companies.  This is true of Quintile V as it is with the database as a whole and every quintile except Quintile II, which does come close to 50%.

For Quintile V, only 4.6% of the companies are in the non-health services area, which includes computer software.  Even mining, with 6.7%, had better representation.  Somehow, when many of us think of “small stocks” we (or at least I) think of up-and-coming software companies with rapid growth rates and high risk.  Upon examination of the figures in Exhibits 1 and 2, this image appears to be quite inaccurate.  Quintile V is composed of mostly lower growth, poorer performing manufacturing companies with a median age of almost 40 years.  Perhaps we might then question whether such “small stocks” of Quintile V are appropriate as a basis for estimating expected rates of return (discount rates) or capitalization rates.

SALES VOLUME/RETURN-ON-SALES

The third portion of Exhibit 2 shows the average sales by SIC categories.  As can be seen, the average sales volume varies quite widely by SIC even within individual quintiles.  We might speculate that, to some extent, these variations could be affected by industry-sensitive relationships between market capitalization and the return-on-sales.  As a supplement to Exhibit 2 we show Exhibit 3 below:

EXHIBIT 3[SICSR]
RETURN-ON-SALES BY SIC3tc " - RETURN-ON-SALES BY SIC" \f E



	
	
	
	Quintile
	
	
	

	
	V
	IV
	III
	II
	I
	All

	Average return on sales
	-6.2%
	4.5%
	5.8%
	6.3%
	7.4%
	3.6%

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	11.3%
	69.7%
	36.4%
	0.6%
	13.0%
	27.9%

	  1000-1999 (mining, construction and related, etc.)
	-55.9%
	-8.1%
	1.4%
	5.5%
	6.5%
	-10.9%

	  2000-2999 (manufacturing/fabrication organic)
	-16.7%
	4.1%
	7.2%
	5.8%
	9.2%
	2.7%

	  3000-3999 (manufacturing/fabrication non-organic)
	1.2%
	5.2%
	5.2%
	5.6%
	6.6%
	4.6%

	  4000-4999 (transportation, communication, etc.)
	-1.7%
	6.8%
	7.5%
	9.6%
	7.7%
	6.8%

	  5000-5999 (retail/wholesale sales)
	0.2%
	9.5%
	2.4%
	3.2%
	3.9%
	3.9%

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	10.6%
	1.3%
	8.9%
	3.9%
	8.1%
	6.0%

	  8000-8999 (health services)
	-1.9%
	-7.8%
	2.6%
	8.6%
	5.6%
	1.9%




As can be seen, the retail/wholesale sales category (SICs 5000-5999), which for Quintile V had by far the highest average sales volume, also had a relatively low return-on-sales.  This was not necessarily the case in other quintiles, however, thus indicating that further study might be necessary to come to any specific conclusions about a correlation between return-on-sales figures and average volume by SIC.

RATES OF RETURN

In the next portion of Exhibit 2, we eliminated from the database all companies for which we could not find a 10-year rate of return figure.  We then categorized the remaining companies by SIC category showing the average
 10-year total rate of return.  These return figures give us a little more insight into the “small stocks.”  On the whole, the higher returns for the last ten years have been reflected in the non-health services stocks (SICs 7000-7999).  The average return for all Quintile V stocks was 1.1% compared to 5.7% for the non-health services stocks.  This industry classification was also a good performer in the other quintiles as well.

After preparing Exhibit 2, we thought that the 10-year average price growth by SIC might be interesting to see.  This is shown in a supplemental exhibit, Exhibit 4, below:

EXHIBIT 4[SICSS]
10-YEAR PRICE GROWTH BY SIC4tc " - 10-YEAR PRICE GROWTH BY SIC" \f E



	
	
	
	Quintile
	
	
	

	
	V
	IV
	III
	II
	I
	All

	Average 10-year price growth
	-0.2%
	7.1%
	7.8%
	9.5%
	11.6%
	7.3%

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	-21.8%
	-3.3%
	-3.1%
	5.8%
	21.5%
	1.2%

	  1000-1999 (mining, construction and related, etc.)
	-2.9%
	7.0%
	12.7%
	8.6%
	10.1%
	6.1%

	  2000-2999 (manufacturing/fabrication organic)
	4.5%
	9.7%
	7.8%
	8.6%
	12.2%
	7.8%

	  3000-3999 (manufacturing/fabrication non-organic)
	-1.1%
	7.3%
	10.0%
	10.8%
	14.1%
	8.4%

	  4000-4999 (transportation, communication, etc.)
	-2.7%
	3.4%
	2.7%
	6.2%
	5.9%
	4.3%

	  5000-5999 (retail/wholesale sales)
	-0.8%
	8.4%
	11.5%
	11.6%
	12.7%
	8.1%

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	3.0%
	9.8%
	3.1%
	14.6%
	19.9%
	10.0%

	  8000-8999 (health services)
	2.1%
	1.1%
	11.1%
	18.8%
	11.1%
	7.6%




As we might expect, the better price growth, in general, is found in the non-health services industry classification.  In some quintiles, however, there were better performers.  Even in Quintile V, the best price performer was organic manufacturing, with an average price growth that was 50% higher than the non-health services area.  Organic manufacturing, however, covers a wide variety of activities from food processing to oil refining.  So, it might be necessary to narrow the SIC range before coming to any conclusions about a specific industry.

Now that we have brought up the subject of price growth, let us consider earnings growth.  These figures are shown below in Exhibit 5:

EXHIBIT 5[SICSE]
5-YEAR EARNINGS GROWTH BY SIC5tc " - 5-YEAR EARNINGS GROWTH BY SIC" \f E



	
	
	
	Quintile
	
	
	

	
	V
	IV
	III
	II
	I
	All

	Average 5-year earnings growth rate
	5.8%
	8.3%
	9.7%
	10.7%
	13.6%
	10.0%

	Industry classification (SIC):
	
	
	
	
	
	

	  0-0999 (agricultural/forest products, etc.)
	-17.1%
	7.9%
	-7.9%
	-20.9%
	20.6%
	-4.2%

	  1000-1999 (mining, construction and related, etc.)
	-1.1%
	12.2%
	5.9%
	-6.0%
	4.4%
	3.3%

	  2000-2999 (manufacturing/fabrication organic)
	11.8%
	6.2%
	4.7%
	10.7%
	10.0%
	8.8%

	  3000-3999 (manufacturing/fabrication non-organic)
	5.0%
	8.9%
	12.9%
	12.7%
	18.3%
	11.6%

	  4000-4999 (transportation, communication, etc.)
	1.2%
	7.8%
	1.8%
	8.9%
	7.4%
	5.9%

	  5000-5999 (retail/wholesale sales)
	11.7%
	7.9%
	11.0%
	17.1%
	19.2%
	12.8%

	  6000-6999 (financial institutions, etc.) 
	NA
	NA
	NA
	NA
	NA
	NA

	  7000-7999 (non-health services)
	7.5%
	9.9%
	20.0%
	10.5%
	19.8%
	13.5%

	  8000-8999 (health services)
	-3.3%
	-5.4%
	38.4%
	33.0%
	41.9%
	28.6%




It is interesting to note that in Quintile V, the non-health services companies had only the third largest sales growth figures in the last five years.  We must also consider that the figures in Exhibit 5 display 5-year figures, whereas the total return figures in Exhibit 2 and the price growth figures in Exhibit 4 are 10-year figures.  If we are making comparisons that relate to the stock market cycle, the period over which the study is done should be comparable.  Those performing such statistical studies should be aware of this potential hazard.

THE BETA

The fifth portion of Exhibit 2 shows a breakdown of the database by SICs for the beta.  Aside from a generally low beta for agriculture/forest products companies, there does not seem to be any significant correlation between the beta and industry categories in which the database companies fall.  The reader should keep in mind that the beta is simply a measurement of price volatility and as such, according to many financial analysts, does not fully represent systematic, let alone non-systematic, risk.

PRICE-TO-EARNINGS RATIO

The average price-to-earnings ratio for any one category is measured by the average market capitalization divided by the average net income before extraordinary items.  The purpose of this grouping of figures is to point out a potential error that can result when analyzing a database.  The results in the bottom portion of Exhibit 2 would be radically different if we used the average price-to-earnings ratios of the various categories instead of the average market capitalization divided by the average income of each category.

Where mc is the market capitalization, ni is the net income before extraordinary items and n is the number of items in a category, we must say that:




We must, therefore, be careful in our application of algebra when analyzing the results of a database study.  I hope that this exercise will be useful to those in the valuation profession who might wish to pursue their own analyses of financial data.

� Michael Annin, “Fama-French and Small Company Cost of Equity Calculation,” Business Valuation Review, Vol. 16, No. 1, (March, 1997), pp. 3-13.


�This is Foxmeyer Health Corp. which has a market capitalization of only $28 million and a book value of only $202 million.


� Roger Grabowski and David King, “New Evidence on Size Effects and Rates of Return,” Business Valuation Review, Vol. 15, No. 3, (September, 1996), p. 103.


�Statistical calculations are not much help here, however.  The coefficient of correlation is only 0.04 with a standard error for the y estimate of 34.2%.  This certainly does not indicate that a high degree of confidence in the variance or coefficient of correlation is appropriate here.


�The coefficient of correlation between the beta and the stock price on January 31, 1997, was 0.02827 with a standard error of y-estimate of 1.76.


�The coefficient of correlation between the beta and the average three-year monthly trading volume was 0.0707 and a standard error of y-estimate of 1.76.  It was curious that the standard error was the same as the beta-price analysis.


�The coefficient of correlation between the age and the 10-year annual return was 0.00831 and a standard error of y-estimate of the 10-year return of 10.9%.


�These ratios were not computed at the individual record level.  For example, the median price-to-book value ratio was computed by dividing the median value of equity by the median book value.


�Michael Annin, “Fama-French and Small Company Cost of Equity Calculation,” Business Valuation Review, Vol. 16, No. 1, (March, 1997), pp. 3-13.  Actually Mr. Annin came up with the opposite result when applying the Fama French Cost of Equity Model.  Another good longer term study of small stock returns can be found in Roger Grabowski and David King, “New Evidence on Size Effects and Rates of Return,” Business Valuation Review, Vol. 15, No. 3, (September, 1996), pp. 103-115.


�The coefficient of correlation between the market capitalization and the 10-year annual return was 0.21348, which shows some positive correlation that might be significant, but analysis also yielded a standard error of y-estimate of the 10-year return of 10.7%.


�The coefficient of correlation between the market capitalization and the 5-year earnings growth was 0.02513, which shows no positive correlation that might be significant, and analysis also yielded a standard error of y-estimate of the 5-year earnings growth rate of 24.1% indicating no significant reliance that can be placed upon a linear regression.


�The coefficient of correlation between the market capitalization and the debt-to-equity ratio was 0.00081, which shows no positive correlation that might be significant, and analysis also yielded a standard error of y-estimate of the debt-to-equity ratio of 6.18 indicating no significant reliance that can be placed upon a linear regression.


�The coefficient of correlation between the debt-to-equity ratio and sales and book value was 0.01305 and 0.00681, respectively, which shows no positive correlation that might be significant.


�ASA SBVS-1 (II)(C).


�The Compustat mnemonic for this particular SIC is “SIC.”  This yields a company’s primary SIC code as opposed to “SICALL” which will allow the user to extract all SICs of a company or “SICS” which yields SICs of a company’s business segments.


�The database functions of Excel 95 do not include a median function.  There is a statistical median function which is “MEDIAN”, which corresponds to the function “AVERAGE.”  There is no median function, however, that corresponds to the function “DAVERAGE” which is the database function.  For this reason, I did not show the median figures as I might have preferred to do, but instead I could only show the mean average.
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