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CHAPTER 5 The Value of Common Stocks 95 

Average Forecasted 
Dividend Yield" Growth Rateb 

Burlington Northern Santa Fe 1.47% 12.74% 14.21% 
CSX 1.06 15.52 16.58 
Norfolk Southern 1.41 14.92 16.34 

1.91 12.67 14.57 

:; (-,l; ,,1, < 
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. 'this case prob!;lbly. ove~stjmat~·'th~T!;llrr6a.dsf true:c"bSto,f;:eqult)!beeaustlthe f()J!'e<!as~e~~r<>:WtJ1:r'ate$·"it~~n~t}\:· . 
be sustained in perpetuity, .' . . .., '. ..... . .... . ·.s· . 

·AveriogeofmopthIYQiVidendyleldsmiring20Qs.· • ••.• 
.b aa:sed Qnlar;:&..aveTages .ofsecurityan~!yii'ts:gf:!>¢Ifdre¢<lst$• 
.cSOme rows do not add up beql"Useof.FOtIl1pJ!!g... '.' 
d Weights based on total marRet\lalttes oftnerailr!>aels'~mmon:stock. . .' ..... ..•. ...•..•.. '. . .•. 

·.Source: U.s; Surf!lceTransportationBoard, "RliilroadDos! of .crw"rtal:-2005;":$:ep~~ben·1;5,2~()6ti·;.t'ii[ 

Dangers Lurk in Constant-Growth Formulas 
The simple constant-growth DCF formula is an extremely useful rule of thumb, 
but no more than that. Naive trust in the formula has led many financial analysts 
to silly conclusions. 

We have stressed the difficulty of estimating r by analysis of one stock only. Try 
to use a large sample of equivalent-risk securities. Even that may not work, but at 
least it gives the analyst a fighting chance, because the inevitable errors in estimat
ing r for a single security tend to balance out across a broad sample. 

In addition, resist the temptation to apply the formula to firms having high cur
rent rates of growth. Such growth can rarely be sustained indefinitely, but the 
constant-growth DCF formula assumes it can. This erroneous assumption leads to 
an overestimate of r. Table 5.3 is probably an example of such an overestimate. The 
four largest U.S. railroads were expanding rapidly in 2005 and 2006 as they recov
ered from a period of low profitability. Security analysts were forecasting contin
ued recovery and earnings growth at 12% to 15% for the next few years. But the 
rate of growth was bound to slow down when the recovery was completed. Thus 
analysts and investors were not assuming a single future growth rate, but at least 
two: a near-term rate of rapid growth, then a transition to a moderate long-term 
growth rate. There was no basis for assuming 12% to 15% growth in perpetuity. 

DCF Valuation with Varying Growth Rates Consider Growth-Tech, Inc., a firm 
with DIV} = $.50 and Po = $50. The firm has plowed back 80% of earnings and has 
had a return on equity (ROE) of 25%. This means that in the past 

Dividend growth rate = plowback ratio X ROE = .80 X .25 = .20 

The temptation is to assume that the future long-term growth rate g also 
equals .20. This would imply 

.50 
r = -- + .20 = .21 

50.00 
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New Regulatory Finance 
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FIGURE 6-4 
CAPM AND COMPANY SIZE 

Return 

R F  

Banz (1981) who examined stock returns over the much longer 1936-1975 
period, fmding that stocks of small firms earned higher risk-adjusted abnormal 
returns than those of large firms. Fama and French (1992, 1993, 1997) find 
that company size and the reciprocal of the M/B ratio are significantly related 
to stock returns (cost of equity). The Fama-French asset pricing model is 
discussed later in this chapter. 

The relationship between firm size and return cuts across the entire size 
spectrum but is most evident among smaller companies that have higher 
returns than larger ones on average. Ibbotson Associates' well-known historical 
return series publication covering the period 1926 to the present reinforces 
this evidence (Ibbotson Associates' 2005 Yearbook, Valuation Edition). To 
illustrate, the Ibbotson data suggests that under SIC Code 49, Electric, Gas 
& Sanitary Services, the average return for that group over an almost 80-year 
period was 14.03% for the small-cap company group and 10.86% for the 
large-cap group, more than a 300 basis point difference. This is true for all 
industry groups. Overall, for the period 1926-2004, Ibbotson finds that the 
smaller companies have experienced returns that are not fully explainable by 
their higher betas, and that the excess return of that predicted by the CAPM 
increases as size decreases, suggesting that the cost of equity for small stocks 
is considerably larger than for large capitalization stocks. Ibbotson Associates 
provides estimates of the size premium required to be added to the basic 
CAPM cost of equity, shown in the following table. Figure 6-4 portrays the 
situation graphically. 

182 
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Chapter 7 then assigned to the appropriate deciles according to their 

capitalization in relation to the NYSE breakpoints. TheFirm Size and Return portfolios are rebalanced using closing prices for the last 

The Firm Size Phenomenon 

One of the most remarkable discoveries of modern finance 

is the finding of arelationship between firm size and return. 1 

On average, small companies have higher returns than 

large ones. Earlier chapters document this phenomenon 

for the smallest stocks on the New York Stock Exchange 
(NYSE). The relationship between firm size and return cuts 

across the entire size spectrum; it is not restricted to the 

smallest stocks. In this chapter, the returns across the 

entire range of firm size are examined. 

Construction of the Size Decile Portfolios 

The portfolios used in this chapter are those created by 

the Center for Research in Security Prices (CRSP) at the 

University of Chicago's Booth School of Business. CRSP has 

refined the methodology of creating size-based portfolios 

and has applied this methodology to the entire universe of 

NYSE/AMEX/NASDAQ-listed securities going back to 1926. 

In 1993, CRSP changed the method used to construct these 

portfolios, thereby causing the return and index values in 

Table 7-2 and 7-3 to be significantly different from those 

reported in previous editions of the Yearbook. Previously, 

some eligible companies had been excluded or delayed 

from inclusion when the portfolios were reformed at the end 

of each calendar quarter. Also, while in prior editions of the 

Yearbook we used NYSE-listed securities only in the compo

sition of size decile portfolios, starting with the 2001 edition 

we use the entire population of NYSE, NYSE AMEX, and 

NASDAQ-listed securities for use in the firm size chapter. 

The New York Stock Exchange universe excludes closed

end mutual funds, preferred stocks, real estate investment 

trusts, foreign stocks, American Depository Receipts, unit 

investment trusts, and Americus Trusts. All companies on 

the NYSE are ranked by the combined market capitaliza

tion of all their eligible equity securities. The companies 

are then split into 10 equally populated groups or deciles. 

Eligible companies traded on the American Stock Exchange 

(AMEX) and the Nasdaq National Market (NASDAQ) are 

trading day of March, June, September, and December. 

Securities added during the quarter are assigned to the 

appropriate portfolio when two consecutive month-end 

prices are available. If the final NYSE price of asecurity that 

becomes delisted is a month-end price, then that month's 

return is included in the quarterly return of the portfolio. 

When a month-end NYSE price is missing, the month-end 

value is derived from merger terms, quotations on regional 

exchanges, and other sources. If a month-end value is not 

available, the last available daily price is used. 

Base security returns are monthly holding period returns. All 

distributions are added to the month-end prices. Appropriate 
adjustments are made to prices to account for stock spl its 

and dividends. The return on a portfol io for one month is 
calculated as the weighted average of the returns for the 

individual stocks in the portfolio. Annual portfolio returns are 

calculated by compounding the monthly portfolio returns. 

Aspects of the Firm Size Effect 

The firm size phenomenon is remarkable in several ways. 
First, the greater risk of small stocks does not, in the 

context of the Capital Asset Pricing Model, fully account 

for their higher returns over the long term. In the CAPM, 

only systematic, or beta risk, is rewarded. Small company 

stocks have had returns in excess of those impl ied by the 

betas of small stocks. Secondly, the calendar annual return 

differences between small and large companies are seri

ally correlated. This suggests that past annual returns 

may be of some value in predicting future annual returns. 

Such serial correlation, or autocorrelation, is practically 

unknown in the market for large stocks and in most other 

capital markets. 

In addition, the firm size effect is seasonal. For example, 
small company stocks outperformed large company stocks 

in the month of January in a large majority of the years. 

Again, such predictability is surprising and suspicious in 

the light of modern capital market theory. These three 

aspects of the firm size effect (long-term returns in excess 

of risk, serial correlation and seasonality) will be analyzed 

after the data are presented. 

2010 Ibbotson'" SBBI'" Classic Yearbook Morningstar 85 
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Presentation of the Decile Data 
Summary statistics of annual returns of the 10 deciles and 

size groupings from 1926-2009 are presented in Table 7-1. 

Note from this exhibit that the average return tends to in

crease as one moves from the largest decile to the smallest. 

(Because securities are ranked quarterly, returns on the 

ninth and tenth deciles are different than those suggested 

by the small company stock index presented in earlier 

chapters. A detailed methodology for the small company 

stock index is included in Chapter 3.) The total risk, or stan

dard deviation of annual returns, also increases with 

decreasing firm size. The serial correlations of returns are 
near zero for all but the smallest decile. 

Table 7-1: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 

Summary Statistics of Annual Returns 

Geometric Arithmetic Standard Serial 
Decile Mean Mean Deviation Correlation 

l-Largest 9.1 10.9 19.4 007 

2 10.4 12.8 22.4 0.01 

3 10.7 13.4 23.9 -0.04 

4 10.7 13.8 26.2 -0.03 

5 11.3 14.6 27.0 -0.04 

6 11.2 14.8 27.6 0.02 

7 11.2 15.2 29.8 0.00 

8 11.4 16.3 34.4 0.04 

9 11.5 17.0 36.7 0.04 

10 - Smallest 13.1 20.9 45.2 0.14 

Mid Cap 10.9 13.7 25.0 -0.04 

Low Cap 11.3 15.2 29.4 0.02 

Micro 12.1 18.2 39.2 0.07 

NYSE/AMEX/ 9.6 11.6 20.5 0.01 

NASDAQ Total Value 

Weighted Index 

Data from 1926-2009. Source: Momingstar and CRSP. Calculated lor Derived) based 
on data from CRSP US Stock Database and CRSP US Indices Database ©201 0 Center 
for Research in Security Prices ICRSP®1. The University of Chicago Booth School of 
Business. Used with permission. 

Results are for quarterly re-ranking for the deciles. The small company stock 
summary statistics presented in earlier chapters comprise a re-ranking of the 
portfolios every five years prior to 1982. 

Table 7-2 is a year-by-year history of the returns for the dif

ferent size categories. Table 7-3 shows the growth of $1.00 

invested in each of the categories at year-end 1925. 

The sheer magnitude of the size effect in some years is 
noteworthy. While the largest stocks actually declined in 

2001, the smallest stocks rose more than 30 percent. A 

more extreme case occurred in the depression-recovery 

year of 1933, when the difference between the first and 

tenth decile returns was far more substantial. The diver

gence in the performance of small and large company 

stocks is evident. In 29 of the 84 years since 1926, the 
difference between the total returns of the largest stocks 

(decile 1) and the smallest stocks (decile 10) has been 

greater than 25 percent. 

Chapter 7: Firm Size and Return 86 
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Table 7-2 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
Annual Returns 

1926-1970 

Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

1926 0.1358 0.0637 0.0247 0.0209 -0.0236 0.0522 -0.0143 -0.1085 -0.0815 -0.0526 
1927 0.3436 0.3051 0.3102 0.3887 0.3427 0.2553 0.3468 0.2834 0.2567 0.2606 
1928 0.3939 0.3748 0.3844 0.3471 0.5516 0.2716 0.3485 0.3156 0.3983 0.6894 
1929 -0.1094 -0.0796 -0.2195 -0.3432 -0.2510 -0.4037 -0.3726 -0.4019 -0.4976 -0.5266 
1930 -0.2456 -0.3749 -0.3527 -0.3488 -0.3578 -0.3639 -0.3624 -0.4931 -0.4463 -0.4834 
1931 -0.4141 -0.5114 -0.4596 -0.4609 -0.4695 -0.5174 -0.4881 -0.4928 -0.5029 -0.4942 
1932 -0.1096 0.0252 -0.0374 -0.1264 -0.1378 0.0726 -0.1440 0.0242 -0.0093 0.3981 
1933 0.4599 0.7625 1.0087 1.1243 0.9505 1.0247 1.1045 1.7322 1.7477 2.1845 
1934 0.0208 0.0583 0.0852 0.1845 0.0929 0.1951 0.1434 0.3076 0.2156 0.3489 
1935 0.4170 0.5630 0.3705 0.3753 0.6521 0.5091 0.6677 0.6459 0.5849 0.8226 
1936 0.2990 0.3436 0.2736 0.4170 0.4952 0.4928 0.5413 0.5028 0.8772 0.8546 
1937 -0.3189 -0.3699 -0.3808 -0.4371 -0.4852 -0.4664 -0.4930 -0.5278 -0.5231 -0.5645 
1938 0.2501 0.3401 0.3423 0.3512 0.5040 0.4189 0.3574 0.4344 0.3385 0.0540 
1939 0.0480 -0.0387 -0.0279 0.0042 0.0157 0.0603 0.0482 -0.0425 -0.0526 0.1737 
1940 -0.0702 -0.0884 -0.0837 -0.0404 -0.0079 -0.0580 -0.0574 -0.0634 -0.0491 -0.3114 
1941 -0.1069 -0.0778 -0.0590 -0.0984 -0.1197 -0.0990 -0.0890 -0.0886 -0.1253 -0.1798 
1942 0.1337 0.2365 0.2026 0.2031 0.2097 0.2463 0.2912 0.2971 0.4429 0.8021 
1943 0.2350 0.3526 0.3343 0.4049 0.4949 0.4129 0.7226 0.7146 0.8725 1.3764 
1944 0.1719 0.2539 0.2294 0.3308 0.4003 0.4405 0.3841 0.4886 0.5655 0.7003 
1945 0.2950 0.4758 0.5448 0.6365 0.5341 0.6106 0.6509 0.6895 0.7690 0.9554 
1946 -0.0446 -0.0439 -0.0781 -0.1268 -0.1022 -0.0617 -0.1485 -0.1535 -0.0972 -0.1833 
1947 0.0555 0.0076 -0.0020 0.0207 0.0342 -0.0335 -0.0217 -0.0323 -0.0356 -0.0088 
1948 0.0371 0.0016 0.0253 -0.0207 -0.0253 -0.0345 -00329 -0.0659 -0.0741 -0.0520 
1949 0.1858 0.2521 0.2595 0.1953 0.1861 0.2329 0.2177 0.1652 0.1979 0.2489 
1950 0.2881 0.2892 0.2672 0.3137 0.3703 0.3387 0.3786 0.3995 0.4132 0.5514 
1951 0.2141 0.2286 0.2116 0.1663 0.1442 0.1372 0.1811 0.1511 0.1125 0.0685 
1952 0.1428 0.1293 0.1216 0.1190 0.1107 0.1010 0.1039 0.0768 0.0852 0.0230 
1953 0.0115 0.0169 0.0033 -0.0136 -0.0293 -0.0095 -0.0241 -0.0772 -0.0494 -0.0818 
1954 0.4833 0.4825 0.5892 0.5081 0.5673 0.5955 0.5738 0.5287 0.6373 0.6863 
1955 0.2846 0.1877 0.1834 0.1932 0.1771 0.2265 0.1843 0.2023 0.2053 0.2553 
1956 0.0794 0.11 08 0.0741 0.0902 0.0805 0.0594 0.0830 0.0522 0.0589 -0.0165 
1957 -0.0932 -0.0869 -0.1285 -0.1079 -0.1384 -0.1821 -0.1677 -0.1855 -0.1424 -0.1679 
1958 0.4071 0.4981 0.5406 0.5964 0.5583 0.5627 0.6814 0.6527 0.7144 0.6975 
1959 0.1236 0.0967 0.1363 0.1524 0.1994 0.1516 0.1987 0.1799 0.2011 0.1542 
1960 0.0037 0.0548 0.0482 0.0128 -0.0165 -0.0087 -0.0586 -0.0511 -0.0380 -0.0786 
1961 0.2627 0.2710 0.2898 0.2933 0.2853 0.2699 0.3043 0.3377 0.3030 0.3202 
1962 -0.0878 -00959 -0.1194 -0.1296 -0.1638 -0.1793 -0.1640 -0.1476 -0.1701 -0.1460 
1963 0.2249 0.2141 0.1647 0.1712 0.1273 0.1853 0.1782 0.1997 0.1280 0.1117 
1964 0.1599 0.1428 0.1997 0.1625 0.1623 0.1666 0.1597 0.1714 0.1532 0.2094 
1965 0.0893 0.1925 0.2483 0.2425 0.3217 0.3776 0.3373 0.3190 0.3194 0.4315 
1966 -0.1027 -0.0574 -0.0507 -0.0623 -0.0721 -0.0452 -0.0955 -0.0864 -0.0589 -0.1008 
1967 0.2197 0.2079 0.3169 0.4564 0.5145 0.5343 0.6472 0.8133 0.9064 1.1416 
1968 0.0753 0.1654 0.1979 0.1829 0.2759 0.3047 0.2673 0.4047 0.3711 0.6136 
1969 -0.0584 -0.1295 -0.1172 -0.1662 -0.1808 -0.1871 -0.2445 -0.2471 -0.3158 -0.3290 
1970 0.0231 0.0182 0.0330 -0.0699 -0.0601 -0.0593 -0.0973 -0.1614 -0.1526 -0.1785 

Source: Morningstar and CRSP. Calculated lor Derived) based on data from CRSP US Stock Database and CRSP US Indices Database 
©2010 Center for Research in Security Prices (CRSP®). The University of Chicago Booth School of Business. Used with permission. 
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Table 7-2 (Continued) 

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 

Annual Returns 

1971-2009 

Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

1971 0.1484 0.1328 0.2011 0.2472 0.1890 0.2244 0.2018 0.1735 0.1647 0.1853 
1972 0.2212 0.1278 0.0938 0.0881 0.0863 0.0695 0.0632 0.0205 -0.0229 -0.0057 

1973 -0.1274 -0.2266 -0.2278 -0.2680 -0.3217 -0.3191 -0.3702 -0.3534 -0.3897 -0.4203 
1974 -0.2803 -0.2441 -0.2458 -0.2834 -0.2167 -0.2694 -0.2558 -0.2423 -0.2635 -0.2715 
1975 0.3169 0.4573 0.5363 0.6168 0.5966 0.5675 0.6326 0.6579 0.6649 0.7579 

1976 0.2073 0.3045 0.3811 0.4008 0.4363 0.4808 0.5018 0.5690 0.5101 0.5516 

1977 -0.0884 -0.0367 0.0109 0.0376 0.1126 0.1408 0.1754 0.2261 0.2022 0.2310 
1978 0.0637 0.0229 0.1084 0.0974 0.1207 0.1637 0.1705 0.1632 0.1605 0.2815 
1979 0.1519 0.2871 0.3061 0.3516 0.3557 0.4888 0.4206 0.4638 0.4594 0.4158 
1980 0.3275 0.3442 0.3186 0.3043 0.3193 0.3141 0.3623 0.3233 0.3823 0.3071 

1981 -0.0833 0.0059 0.0372 0.0403 0.0484 0.0677 -0.0040 0.0055 0.0802 0.0856 
1982 0.1964 0.1749 0.2081 0.2566 0.3076 0.2940 0.2919 0.2955 0.2608 0.2855 

1983 0.2057 0.1686 0.2662 0.2633 0.2626 0.2589 0.2727 0.3721 0.3130 0.3690 
1984 0.0840 0.0770 0.0253 -0.0458 -0.0269 0.0248 -00426 -0.0745 -0.0896 -0.1951 
1985 0.3137 0.3770 0.2910 0.3390 0.3115 0.3097 0.3255 0.3651 0.3077 0.2582 
1986 0.1801 0.1816 0.1628 0.1732 0.1512 0.0874 0.1248 0.0387 0.0570 0.0041 
1987 0.0504 0.0037 0.0393 0.0170 -0.0382 -0.0508 -0.0861 -0.0808 -0.1262 -0.1492 
1988 0.1486 0.1982 0.2126 0.2237 0.2138 0.2339 0.2394 0.2854 0.2285 0.2105 
1989 0.3295 0.3008 0.2629 0.2308 0.2423 0.2107 0.1785 0.1788 0.1058 0.0550 

1990 -0.0088 -0.0853 -0.1015 -0.0875 -0.1409 -0.1849 -0.1532 -0.1979 -0.2460 -0.3128 

1991 0.3039 0.3463 0.4140 0.3883 0.4811 0.5326 0.4421 0.4707 0.5066 0.4807 

1992 0.0474 0.1577 0.1387 0.1249 0.2613 0.1878 0.1920 0.1287 0.2495 0.3398 
1993 0.0732 0.1319 0.1614 0.1562 0.1694 0.1726 0.1900 0.1853 0.1658 0.2558 
1994 0.0174 -0.0174 -0.0423 -0.0098 -0.0166 0.0034 -0.0252 -0.D308 -0.0309 -0.0298 
1995 0.3940 0.3527 0.3533 0.3276 0.3324 0.2692 0.3264 0.2935 0.3500 0.3047 
1996 0.2375 0.1962 0.1714 0.1883 0.1366 0.1737 0.1965 0.1720 0.2064 0.1722 
1997 0.3486 0.3012 0.2512 0.2610 0.1566 0.2864 0.3003 0.2538 0.2554 0.2204 

1998 0.3515 0.1272 0.0758 0.0724 0.0054 0.0116 -0.0090 0.0098 -0.0503 -0.1155 

1999 0.2450 0.2018 0.3404 0.2966 0.2595 0.3492 0.2570 0.3886 0.3430 0.2809 

2000 -0.1359 -0.0030 -0.0620 -0.0997 -0.0710 -0.1028 -0.1068 -0.1300 -0.1331 -0.1291 

2001 -0.1529 -0.0881 -0.0411 -0.0096 -0.0214 0.0952 0.1226 0.2111 0.3168 0.3676 
2002 -0.2246 -0.1736 -0.1934 -0.1771 -0.1778 -0.2122 -0.2297 -0.1994 -0.1870 -0.0550 
2003 0.2568 0.3738 0.4029 0.4438 0.4090 0.4877 0.5074 0.5761 0.6783 0.9245 
2004 0.0794 0.2013 0.1796 0.1874 0.1734 0.2206 0.1904 0.2196 0.1518 0.1857

i 
2005 0.0371 0.1221 0.1237 0.1059 0.1011 0.0306 0.1058 0.0753 0.0216 0.0591! 2006 0.1561 0.1559 0.1453 0.1164 0.1557 0.1504 0.1627 0.1761 0.1713 0.1948

I 2007 0.0718 0.0747 0.0362 0.0436 0.0785 0.0498 -0.0159 -0.0559 -0.0647 -0.0992 
2008 -0.3508 -0.4190 -0.4035 -0.3679 -0.3539 -0.3998 -0.3620 -0.3561 -0.3683 -0.4733

! 2009 0.2256 0.3825 0.3814 0.4479 0.4471 0.4204 0.4340 0.4773 0.4957 0.8113 

I 

Source: Morningstar and CRSP. Calculated lor Derived) based on data from CRSP US Stock Database and CRSP US Indices Database 
©2010 Center for Research in Security Prices ICRSP®1. The University of Chicago Booth School of Business. Used with permission. 
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Table 7-3 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
Year-End Index Values 

1925-1970 

Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

1925 1.000 1.000 1.000 1.000 1.000 1.000 
1926 1.136 1.064 1.025 0.892 0.919 0.947 
1927 1.526 1.388 1.343 1.144 1.154 1.194 
1928 2.127 1.909 1.859 1.505 1.614 2.018 
1929 1.895 1.757 1.451 1.254 1.524 1.002 1.123 0.900 0.811 0.955 
1930 1.429 1.098 0.939 0.817 0.978 0.637 0.716 0.456 0.449 0.493 
1931 0.837 0.536 0.507 0.440 0.519 0.307 0.367 0.231 0.223 0.250 
1932 0.746 0.550 0.488 0.385 0.447 0.330 0.314 0.237 0.221 0.349 
1933 1.088 0.969 0.981 0.817 0.873 0.668 0.660 0.648 0.608 1.111 
1934 1.111 1.026 1.065 0.968 0.954 0.798 0.755 0.847 0.739 1.499 
1935 1.574 1.604 1.459 1.331 1.576 1.204 1.260 1.394 1.171 2.732 
1936 2.045 2.155 1.858 1.886 2.356 1.798 1.941 2.094 2.197 5.067 
1937 1.393 1.358 1.151 1.062 1.213 0.959 0.984 0.989 1.048 2.206 
1938 1.741 1.819 1.545 1.434 1.825 1.361 1.336 1.418 1.403 2.326 
1939 1.825 1.749 1.502 1.440 1.853 1.443 1.401 1.358 1.329 2.729 
1940 1.697 1.594 1.376 1.382 1.839 1.359 1.320 1.272 1.264 1.880 
1941 1.515 1.470 1.295 1.246 1.619 1.225 1.203 1.159 1.105 1.542 
1942 1.718 1.818 1.557 1.499 1.958 1.526 1.553 1.504 1.595 2.778 
1943 2.122 2.459 2.078 2.106 2.927 2.157 2.675 2.579 2.987 6.602 
1944 2.487 3.083 2.554 2.803 4.099 3.107 3.702 3.838 4.675 11.225 
1945 3.220 4.550 3.946 4.587 6.288 5.003 6.112 6.485 8.271 21.950 
1946 3.077 4.350 3.638 4.005 5.645 4.695 5.205 5.490 7.467 17.926 
1947 3.247 4.383 3.630 4.088 5.838 4.538 5.092 5.312 7.201 17.768 
1948 3.368 4.390 3.722 4.004 5.691 4.381 4.924 4.962 6.668 16.844 
1949 3.994 5.496 4.688 4.786 6.750 5.401 5.997 5.782 7.988 21.036 
1950 5.144 7.086 5.940 6.287 9.249 7.231 8.267 8.092 11.288 32.636 
1951 6.245 8.705 7.197 7.333 10.583 8.223 9.764 9.314 12.558 34.871 
1952 7.137 9.831 8.072 8.205 11.755 9.054 10.778 10.030 13.629 35.673 
1953 7.219 9.997 8.099 8.093 11.410 8.968 10.518 9.256 12.956 32.754 
1954 10.708 14.820 12.871 12.205 17.884 14.309 16.553 14.149 21.213 55.233 
1955 13.755 17.602 15.232 14.564 21.051 17.550 19.604 17.011 25.568 69.335 
1956 14.847 19.553 16.361 15.878 22.747 18.593 21.230 17.899 27.076 68.193 
1957 13.464 17.854 14.258 14.165 19.599 15.207 17.670 14.580 23.221 56.742 
1958 18.945 26.748 21.967 22.613 30.541 23.765 29.710 24.096 39.810 96.319 
1959 21.287 29.335 24.961 26.060 36.630 27.368 35.613 28.430 47.817 111.172 
1960 21.366 30.943 26.164 26.393 36.025 27.128 33.525 26.978 46.000 102.433 
1961 26.979 39.328 33.747 34.135 46.302 34.449 43.725 36.089 59.940 135.228 
1962 24.610 35.558 29.716 29.713 38.719 28.274 36.555 30.761 49.742 115.483 
1963 30.143 43.170 34.612 34.799 43.648 33.514 43.068 36.902 56.106 128.379 
1964 34.962 49.335 41.524 40.455 50.734 39.098 49.946 43.225 64.702 155.258 
1965 38.083 58.833 51.832 50.265 67.054 53.861 66.795 57.014 85.371 222.249 
1966 34.171 55.455 49.202 47.136 62.222 51.426 60.414 52.090 80.339 199.850 
1967 41.678 66.984 64.794 68.648 94.237 78.902 99.515 94.457 153.162 427.993 
1968 44.817 78.066 77.615 81.201 120.233 102.941 126.119 132.679 210.006 690.608 
1969 42.198 67.956 68.519 67.709 98.500 83.685 95.279 99.892 143.692 463.384 
1970 43.174 69.190 70.783 62.976 92.584 78.721 86.008 83.772 121.z64 380.688 

1.000 

1.910 

1.000 
0.976 

1.000 

1.679 

1.000 
0.986 

1.790 

Source: Morningstar and CRSP. Calculated lor Derived) based on data from CRSP US Stock Database and CRSP US Indices Database 
©201 0 Center for Research in Security Prices ICRSP®1. The University of Chicago Booth School of Business. Used with permission. 
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Table 7-3 (Continued) 

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 

Year-End Index Values 

1971-2009 

Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

1971 49.582 78.380 85.019 78.544 110.084 96.390 103.365 98.304 141.813 451.246 
1972 60.549 88.400 92.996 85.463 119.582 103.087 109.900 100.320 138.561 448.673 
1973 52.838 68.365 71.812 62.555 81.109 70.189 69.218 64.866 84.561 260.087 
1974 38.026 51.679 54.159 44.825 63.532 51.282 51.514 49.149 62.283 189.465 
1975 50.075 75.310 83.204 72.474 101.434 80.386 84.101 81.481 103.694 333.057 
1976 60.457 98.244 114.912 101.522 145.692 119.033 126.303 127.842 156.591 516.784 
1977 55.114 94.641 116.161 105.340 162.096 135.795 148.457 156.753 188.254 636.174 
1978 58.623 96.810 128.757 115.602 181.663 158.018 173.769 182.335 218.469 815.247 
1979 67.529 124.608 168.171 156.247 246.280 235.265 246.858 266.896 318.844 1154.203 
1980 89.642 167.495 221.752 203.790 324.928 309.150 336.293 353.172 440.733 1508.688 
1981 82.171 168.486 230.000 212.012 340.658 330.086 334.956 355.111 476.060 1637.806 
1982 98.309 197.961 277.862 266.417 445.453 427.119 432.737 460.051 600.204 2105.324 
1983 118.536 231.336 351.823 336.573 562.436 537.709 550.745 631.240 788.094 2882.280 
1984 128.496 249.156 360.708 321.152 547.328 551.050 527.300 584.194 717.520 2319.945 
1985 168.799 343.079 465.674 430.017 717.830 721.717 698.952 797.490 938.290 2918.990 
1986 199.203 405.372 541.507 504.509 826.375 784.763 786.180 828.328 991.802 2930.952 
1987 209.237 406.864 562.767 513.077 794.795 744.859 718.467 761.390 866.642 2493.635 
1988 240.323 487.505 682.400 627.867 964.734 919.100 890.492 978.714 1064.661 3018.511 
1989 319.517 634.137 861.817 772.773 1198.484 1112.769 1049.459 1153.680 1177.323 3184.493 
1990 316.696 580.036 774.312 705.157 1029.606 906.966 888.732 925.311 887.722 2188.421 
1991 412.940 780.876 1094.907 978.935 1524.998 1390.054 1281.599 1360.883 1337.401 3240.359 
1992 432.528 904.053 1246.792 11 01.211 1923.542 1651.164 1527.706 1535.982 1671.149 4341.570 
1993 464.200 1023.276 1448.020 1273.167 2249.452 1936.090 1818.024 1820.666 1948.174 5452.331 
1994 472.281 1005.505 1386.834 1260.636 2212.120 1942.657 1772.157 1764.589 1887.894 5289.982 
1995 658.354 1360.139 1876.818 1673.588 2947.424 2465.680 2350.677 2282.491 2548.704 6902.067 
1996 814.721 1626.941 2198.551 1988.737 3350.013 2893.890 2812.472 2675.160 3074.639 8090.904 
1997 1098.728 2116.959 2750.825 2507.894 3874.475 3722.689 3657.082 3354.002 3859.974 9874.270 
1998 1484.945 2386.193 2959.244 2689.548 3895.300 3765.924 3624.257 3386.763 3665.743 8733.362 
1999 1848.820 2867.706 3966.538 3487.400 4906.053 5081.009 4555.730 4702.836 4923.248 11186.740 
2000 1597.583 2859.238 3720.436 3139.817 4557.657 4558.894 4069.294 4091.354 4267.999 9742.548 
2001 1353.311 2607.248 3567.403 H3'09.85i 4460.000 4993.107 4568.166 4954.981 5620.110 13323.510 
2002 1049.390 2154.621 2877.420 2558.865 3667.100 3933.746 3518.738 3966.994 4569.073 12590.514 
2003 1318.847 2960.002 4036.603 3694.589 5166.919 5852.310 5304.257 6252.256 7668.054 24230.073 
2004 1423.611 3555.873 4761.488 4386.977 6062.734 7143.115 6314.087 7625.189 8832.170 28730.582 
2005 1476.498 3990.023 5350.498 4851.512 6675.503 7361.863 6982.197 8199.603 9022.881 30428.623 
2006 1707.026 4612.246 6128.086 5416.218 7715.172 8469.343 8118.430 9643.387 10568.327 36357.297 
2007 1829.638 4957.001 6349.776 5652.208 8320.755 8890.975 7989.212 9104.422 9884.069 32751.548 
2008 1187.842 2879.989 3787.667 3572.535 5376.004 5336.079 5097.215 5862.638 6243.843 17249.292 
2009 1455.799 3981.479 5232.471 5172.596 7779.671 7579.329 7309.405 8660.930 9338.614 31242.844 

Source: Morningstar and CRSP. Calculated lor Derived) based on data from CRSP US Stock Database and CRSP US Indices Database 
©2010 Center for Research in Security Prices ICRSP®). The University of Chicago Booth School of Business. Used with permission. 
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Table 7-4 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
Mid-, Low-, Micro-, and Total Capitalization Returns 
and Index Values 

1925-1965 

Total Return Index Value 
Total Value Total Value 
Weighted Weighted 
NYSE/ NYSE/ 

Mid-Cap Low-Cap Micro-Cap AMEX/ Mid-Cap Low-Cap Micro-Cap AMEX/ 
Year Stocks Stocks Stocks NASDAQ Stocks Stocks Stocks NASDAQ 

1925 1.000 1.000 1.000 1.000 
1926 0.0144 -0.0042 -0.0721 0.0924 1.014 0.996 0.928 1.092 
1927 0.3394 0.2912 0.2576 0.3339 1.359 1.286 1.167 1.457 
1928 0.4040 0.3057 0.4685 0.3886 1.908 1.679 1.714 2.023 
1929 -0.2623 -0.3925 -0.5044 -0.1455 1.407 1.020 0.849 1.729 
1930 -0.3521 -0.3898 -0.4555 -0.2854 0.912 0.622 0.462 1.236 
1931 -0.4615 -0.5040 -0.5028 -0.4354 0.491 0.309 0.230 0.698 
1932 -0.0794 -0.0077 0.0890 -0.0869 0.452 0.306 0.250 0.637 ........... " ......................... 

1933 1.0294 1.1752 1.8695 0.5709 0.917 0.666 0.718 1.001 
1934 0.1159 0.1990 0.2509 0.0428 1.024 0.799 0.899 1.043 
1935 0.4181 0.5860 0.6484 0.4432 1.452 1.267 1.481 1.506 
1936 0.3594 0.5101 0.8749 0.3226 1.973 1.913 2.777 1.992 
1937 -0.4200 -0.4874 -0.5340 -0.3469 1.145 0.981 1.294 1.301 
1938 0.3756 0.4029 0.2625 0.2809 1.575 1.376 1.634 1.666 
1939 -0.0095 0.0360 0.0021 0.0286 1.560 1.425 1.637 1.714 
1940 -0.0553 -0.0588 -0.1236 -0.0708 1.473 1.342 1.435 1.592 
1941 -00835 -0.0934 -0.1373 -0.1003 1.350 1.216 1.238 1.433 
1942 0.2042 0.2705 0.5247 0.1604 1.626 1.545 1.888 1.662 
1943 0.3868 0.5728 1.0007 0.2838 2.255 2.430 3.776 2.134 
1944 0.2950 0.4323 0.6040 0.2131 2.920 3.481 6.057 2.589 
1945 0.5704 0.6418 0.8265 0.3807 4.586 5.715 11.064 3.575 
1946 -0.0986 -0.1126 -0.1260 -0.0586 4.134 5.072 9.669 3.365 
1947 0.0128 -0.0296 -0.0266 0.0358 4.187 4.922 9.412 3.486 
1948 0.0000 -0.0413 -0.0660 0.0211 4.187 4.719 8.790 3.559 
1949 0.2243 0.2127 0.2149 0.2022 5.126 5.722 10.679 4.279 
1950 0.3027 0.3655 0.4591 0.2961 6.677 7.814 15.583 5.546 
1951 0.1830 0.1546 0.0977 0.2068 7.900 9.022 17.105 6.693 
1952 0.1186 0.0966 0.0647 0.1342 8.836 9.894 18.212 7.591 
1953 -0.0084 -0.0290 -0.0598 0.0067 8.762 9.607 17.122 7.642 
1954 0.5604 0.5747 0.6523 0.4998 13.673 15.128 28.291 11.461 
1955 0.1850 0.2078 0.2211 0.2521 16.202 18.273 34.546 14.351 
1956 0.0803 0.0653 0.0346 0.0826 17.503 19.466 35.741 15.537 
1957 -0.1242 -0.1783 -0.1505 -01005 15.329 15.996 30.361 13.975 
1958 0.5611 0.6186 0.7092 0.4502 21931 25.891 51.894 20.267 
1959 0.1536 0.1726 0.1868 0.1267 27.608 30.359 61.588 22.835 
1960 0.0243 -0.0339 -0.0500 0.0116 28.279 29.331 58.506 23.100 
1961 0.2899 0.2951 0.3084 0.2695 36.477 37.986 76.547 29.324 
1962 -0.1315 -0.1683 -0.1650 -0.1018 31.682 31.593 63.920 26.340 
1963 0.1593 0.1867 0.1193 0.2098 36.731 37.490 71.547 31.866 
1964 [1813 0.1652 0.1834 0.1613 43.392 43.685 84.672 37.004 
1965 0.2608 0.3499 0.3798 0.1446 54.708 58.971 116.833 42.356 

Source: Morningstar and CRSP. Calculated (or Derived) based on data from CRSP US Stock Database and CASP US Indices Database 
©2010 Center for Research in Security Prices (CRSP®1. The University of Chicago Booth School of Business. Used with permission. 
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Table 7-4 (Continued) 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
Mid-, Low-, Micro-, and Total Capitalization Returns 

and Index Values 

1966--2009 

Total Return Index Value 
Total Value Total Value 
Weighted Weighted 
NYSE/ NYSE/ 

Mid-Cap Low-Cap Micro-Cap AMEX/ Mid-Cap Low-Cap Micro-Cap AMEX/ 
Year Stocks Stocks Stocks NASDAQ Stocks Stocks Stocks NASDAQ 

1966 -0.0586 -0.0710 -0.0825 -0.0874 51.502 54.785 107.189 38.654 
1966 -0.0586 -0.0710 -0.0825 -0.0874 51.502 54.785 107.189 38.654 
1967 0.3994 0.6387 1.0344 0.2874 72.070 89.779 218.063 49.763 
1968 0.2108 0.3182 0.5015 0.1414 87.261 118.343 327.422 56.800 
1969 -0.1469 -0.2216 -0.3236 -0.1091 74.445 92.116 221.456 50.601 
1970 -0.0201 -0.0987 -0.1681 0.0000 72.947 83.027 184.224 50.602 
1971 0.2123 0.2032 0.1767 0.1615 88.437 99.899 216.771 58.772 
1972 0.0906 0.0558 -0.0138 0.1684 96.451 105.476 213.778 68.668 
1973 -0.2594 -0.3435 -0.4078 -01806 71.432 69.247 126.594 56.263 
1974 -0.2513 -0.2587 -0.2676 -0.2704 53.483 51.335 92.715 41.051 
1975 0.5709 0.6092 0.7150 0.3875 84.016 82.609 159.003 56.960 
1976 0.3979 0.5074 0.5335 0.2676 117.447 124.528 243.838 72.203 
1977 0.0385 0.1708 0.2177 -0.0426 121.973 145.792 296.917 69.128 
1978 0.1075 0.1663 0.2245 0.0749 135.081 170.033 363.563 74.303 
1979 0.3298 0.4626 0.4369 0.2262 179.631 248.690 522.404 91.113 
1980 0.3144 0.3310 0.3464 0.3281 236.104 330.995 703.379 121.011 
1981 0.0409 0.0305 0.0818 -00365 245.761 341.091 760.892 116.596 
1982 0.2443 0.2939 0.2723 0.2100 305.799 441.333 968.104 141.082 
1983 0.2644 0.2882 0.3410 0.2198 386.645 568.525 1298.236 172.086 
1984 -0.0103 -0.0224 -0.1403 0.0451 382.659 555.814 1116.057 179.849 
1985 0.3115 0.3283 0.2833 0.3217 501.840 738.313 1432.191 237.703 
1986 0.1637 0.0877 0.0320 0.1619 583.976 803.032 1478.083 276.188 
1987 0.0130 -0.0689 -0.1381 0.0167 591.583 747.687 1273.886 280.801 
1988 0.2167 0.2476 0.2192 0.1803 719.777 932.794 1553.116 331.423 , 	 1989 0.2479 0.1923 0.0815 0.2886 898.199 1112.149 1679.745 427.084 

I 	 1990 -0.1053 -0.1779 -0.2744 -0.0596 803.585 914.340 1218.755 401.636 
1991 0.4191 0.4865 0.5005 0.3467 1140.359 1359.121 1828.732 540.871 
1992 0.1612 0.1738 0.2814 0.0980 1324.133 1595.389 2343.256 593.865 
1993 0.1627 0.1824 0.2010 0.1114 1539.505 1886.336 2814.214 660.004 
1994 -0.0263 -0.0152 -0.0314 -0.0006 1499.087 1857.587 2725.976 659.604 
1995 0.3404 0.2947 0.3320 0.3679 2009.376 2405.034 3630.877 902.300 
1996 0.1685 0.1804 0.1926 0.2135 2348.036 2838.819 4330.072 1094.950 
1997 0.2329 0.2804 0.2402 0.3140 2894.819 3634.907 5370.151 1438.759 
1998 0.0591 0.0051 -0.0817 0.2429 3065.774 3653.462 4931.268 1788.242 
1999 0.3107 0.3290 0.3165 0.2527 4018.318 4855.359 6491.852 2240.054 
2000 -0.0755 -0.1100 -0.1302 -0.1141 3714.844 4321.148 5646.670 1984.392 
2001 -0.0280 0.1324 0.3399 -0.1115 3610.715 4893.280 7566.103 1763.231 
2002 -0.1850 -0.2158 -0.1386 -0.2115 2942.738 3837.458 6517.072 1390.376 
2003 0.4161 0.5173 0.7786 0.3161 4167.126 5822.500 11591.112 1829.916 
2004 0.1807 0.2110 0.1670 0.1197 4919.965 7051.111 13526.855 2048.888 
2005 0.1136 0.0677 0.0366 0.0616 5478.654 7528.428 14021.280 2175.152 
2006 0.1387 0.1617 0.1810 0.1547 6238.765 8745.681 16558.950 2511.620 
2007 0.0474 -0.0012 -00794 0.0583 6534.381 8734.751 15244.556 2658.067 
2008 -0.3814 -0.3757 -0.4145 -0.3669 4041.981 5453.539 8925.741 1682.704 
2009 0.4179 0.4405 0.6067 0.2881 5731.069 7855.944 14340.987 2167.571 

Source: Morningstar and CASP. Calculated lor Derived) based on data from CRSP US Stock Database and CASP US Indices Database 
©2010 Center for Aesearch in Security Prices ICASP®1. The University of Chicago Booth School of Business. Used with permission. 
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Graph 7-1: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ below $1,600,169,000 but greater than $431,256,000. 
Wealth Indices of Investments in Mid-, Low-, Micro-, and Total Capitalization Stocks Micro-cap stocks include deciles 9-10, and include compa
Index (Year-End 1925 = $1.00) 

65 75 84 94 04 20091925 35 45 55 

Year-end 

Data from 1925-2009. 

In Table 7-4, the decile returns and index values of the 

NYSE/AMEX/NASDAQ population are broken down into 

mid-cap, low-cap, and micro-cap stocks. Mid-cap stocks 

are defined here as the aggregate of deciles 3-5. Based 

on the most recent data, as shown in the bottom sec

tion of Table 7-5, companies within this mid-cap range 

have market capitalizations at or below $5,936,147,000 

but greater than $1,600,169,000. Low-cap stocks include 

deciles 6-8, and currently include all companies in the 

NYSE/AMEX/NASDAQ with market capitalizations at or 

2010 Ibbotson'" SBBI'" Classic Yearbook 

nies with market capitalizations at or below $431,256,000. 

The returns and index values of the entire NYSE/AMEX/ 

NASDAQ population are also included. All returns present
ed are value-weighted based on the market capitalizations 

of the deciles contained in each sub-group. Graph 7-1 
graphically depicts the growth of $1.00 invested in each of 

these capitalization groups. 

Size of the Deciles 

Table 7-5 reveals that most of the market value of the 

stocks listed on the NYSE/AMEX/NASDAQ is represented 

by the top three deciles. Approximately two-thirds of the 

value is represented by the first decile, which currently 

consists of 168 stocks. The smallest decile represents just 

under one percent of the market value of the NYSE/AMEX/ 

NASDAQ. The data in the second column of Table 7-5 are 
averages across all 84 years. Of course, the proportions 

represented by the various deciles vary from year to year. 

In columns three and four are the number of companies 

and market capitalization. These present a snapshot of the 

structure of the deciles near the end of 2009. 

The lower portion of Table 7-5 shows the largest firm in 

each decile and its market capitalization. 

Long-Term Returns in Excess of Risk 

The Capital Asset Pricing Model (CAPM) does not fully 

account for the higher returns of small company stocks. 

Table 7-6 shows the returns in excess of the riskless 

rate over the past 84 years for each decile of the NYSE/ 

AM EX/NASDAQ. 

The CAPM can be expressed as follows: 

(28) 

where, 
ks = the expected return for company s; 

rf = the expected return of the riskless asset; 

i3s = the beta of the stock of company s; and, 
ERP = the expected equity risk premium, or the amount by which 

investors expect the future return on equities to exceed that 
on the riskless asset. 
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Table 1-5: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ The amount of an asset's systematic risk is measured byI Bounds, Size, and Composition! 	 its beta. A beta greater than 1 indicates that the secu

,! Historical Average Recent Decile 	 Recent rity is riskier than the market and according to the CAPM 
Percentage Recent Market Percentage 

ofTotal Number of Capitalization ofTotal equation, investors are compensated for taking on this 
Capitalization 	 lin Thousands)Decile .. . .CoiTlp'ani.es .................. Capitalization additional risk. However, based on historical return data 

l:Larqest 63.26% 168 $8,067,379,357 63.78% 
on the NYSE/AMEX/NASDAQ decile portfolios, the smaller

2 	 13.94 176 1,681,320,126 13.29 
deciles have had returns that are not fully explainable by3 	 7.54 174 802,997,270 6.35 

4 4.72 185 566,025,344 4.48 	 the CAPM. This return in excess of CAPM grows larger 
5 	 3.24 215 435,313,426 3.44 as one moves from the largest companies in decile 1 to 
6 	 2.39 241 319,576,916 2.53 the smallest in decile 10. The excess return is especially
7 	 1.76 305 281,895,344 2.23 

pronounced for micro-cap stocks (deciles 9-10). This size8 	 1.31 417 197,085,621 1.56 
9 1.02 560 178,722,563 1.41 	 related phenomenon has prompted a revision to the CAPM 
lo-Smallest 0.83 1,361 118,046,268 0.93 that includes the addition of a size premium. 
.tv1id:C~p.3:5 ..... 15.49 574 1,804,335,402 14.27 

5.45 963 798,557,573 6.31L.o.l'Y.~Cap~:8 ... The CAPM is used here to calculate the CAPM return in
Micro-Cap 9-1 ° 1.86 1,921 296,768,887 2.35 

excess of the riskless rate and to compare this estimate to 
Data from 192&-2009. Source: Morningstar and CRSP. Calculated (or Derived) based on data from CRSP US Stock Database historical performance. According to the CAPM, the return 
and CRSP US Indices Database ©201 0 Center for Research in Security Prices (CRSP®L The University of Chicago Booth 
School of Business. Used with permission. on a security should consist of the riskless rate plus an 

additional return to compensate for the systematic risk of 
Historical average percentage of total capitalization shows the average, over the last 84 years. of the decile market 
values as a percentage of the total NYSE/AMEX/NASDAQ calculated each month. Nurnber of companies in deciles. the security. Table 7-6 uses the 84-year arithmetic mean 
recent market capitalization of deciles and recent percentage of total capitalization are as of September 30.2009. income return component of 20-year government bonds as 

Recent Market 	 the historical riskless rate. (However, it is appropriate to 
Capitalization match the maturity, or duration, of the riskless asset with 

Decile 	 (in Thousands) Company Name.-........................................ 
 the investment horizon.) This CAPM return in excess of the
1:LarQ8st ..... . $329,725,255 ....Exxontv10biICorp 
2 riskless rate is 13 (beta) multiplied by the realized equity14,691,668 .. .. .. . . .... . ......SyscoCorp 
3 5,936,147 ......~rner.ican.lnte.rnati.o.na.IGroup.lnc .. risk premium. The realized equity risk premium is the return 
4 3,414,634 Resmed Inc that compensates investors for taking on risk equal to the 
5 	 2,384,026 .... ..... .. ... ..... . ...tv1irant~Drp risk of the market as a whole (estimated by the 84-year
6 1,600,169 ....... CypressSerniGonductor.~orp ... 

arithmetic mean return on large company stocks, 11.857 	 1,063,308 ..............Ene.r~y's .. 
8 684,790 Live Nation Inc percent, less the historical riskless rate, 5.20 percent) 
9 431,256 . .... ..~Il1~ri~~.n~~prographiGs~o .. The difference between the excess return predicted by the 
lo-Smallest 214,111 Quicksilver Gas Services L P CAPM and the realized excess return is the size premium, 
Source: Morningstar and CRSP. Calculated (or Derived) based on data from CRSP US Stock Database and CRSP US Indices or return in excess of CAPM. 

Database ©2010 Center for Research in Security Prices (CRSP®). The University of Chicago Booth School of Business. 

Used with permission. Market capitalization and narne of largest company in each decile as of September 30, 2009. 


This phenomenon can also be viewed graphically, as 

depicted in the Graph 7-2. The security market line is 

based on the pure CAPM without adjusting for the size 

premium. Based on the risk (or beta) of a security, the 

expected return should fluctuate along the security market 

line. However, the expected returns for the smaller deciles 

of the NYSE/AMEX/NASDAQ lie above the line, indicating 

that these deciles have had returns in excess of their risk. 

For additional information regarding size premia or a more 

detailed breakdown of the size effect over size-decile port

folios please reference Chapter 7 of the Ibbotson® S88f® 

Valuation Yearbook. 
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Table 7-6: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 

Long-Term Returns in Excess of CAPM 

Actual CAPM Size 
Arith- Return Return Premium 
metic in Excess in Excess IReturn in 
Mean of Riskless of Riskless Excess of 
Return Rate** Rate' CAPM) 

Decile Beta' 1%) (%1 (%) (%).. 
tv1id:Cap~3:5 1.12 13.71 8.54 7.45 1.08 

LO\N:Cap:.~:8 ... 1.23 15.20 10.03 8.18 1.85 

Micro-Cap, 9-10 1.36 18.23 13.06 9.07 3.99 

Data from 1926-2009. Source: Morningstar and CRSP. Calculated (or Derived) based 
on data from CRSP US Stock Database and CRSP US Indices Database ©2010 
Center for Research in Security Prices (CRSP®), The University of Chicago Booth 
School of Business. Used with permission. 

'Betas are estimated from monthly returns in excess of the 30-day U.S. Treasury bill 
total return, January 1926-December 2009. 

"Historical riskless rate measured by the 84-year arithmetic mean income return 
component of 20-year government bonds (5.18 percent). 

'Calculated in the context of the CAPM by multiplying the equity risk premium by 
beta. The equity risk premium is estimated by the arithmetic mean total return of 
the S&P 500 (11.85 percent) minus the arithmetic mean income return component 
of 20-year government bonds (5.18 percent) from 1926-2009. 

Graph 7-2: Security Market Line Versus Size-Decile Portfolios of the 

NYSE/AMEX/NASDAO 

25 Arithmetic Mean Return (%) 

15 

10 

Riskless Rate 

Beta 0.00 0.25 0.50 0.75 100 1.25 1.50 1.75 

Data from 1926-2009. 

Serial Correlation in Small Company Stock Returns 

The serial correlation, or first-order autocorrelation, of 

returns on large capitalization stocks is near zero. [See 

Table 7-1.Jlf stock returns are serially correlated, then one 

can gain some information about future performance 

based on past returns. For the smallest stocks, the serial 

correlation is near or above 0.1. This observation bears 

further examination. 

Table 7-7: Size-Decile Portfolios of the NYSE/AMEX/NASDAO 

Serial Correlations of Annual Returns in Excess of Decile 1 Returns 

Serial Correlations 
of Annual Returns 
in Excess of 

Decile Decile 1Return 

2 0.25 

3 0.21 

4 0.20 

5 0.25 

6 0.33 

7 0.26 

8 0.30 

9 0.27 

10 0.36 

Data from 1926-2009. Source: Morningstar and CRSP. Calculated lor De''':ec 
based on data from CRSP US Stock Database and CRSP US I,,;'ces cataDasa 
©2010 Center for Research in Security Prices (CRSP®:. Toe university of 
Chicago Booth School of Business. Used with permission. 

To remove the randomizing effect of the market as awhole, 

the returns for decile 1 are geometrically subtracted from 

the returns for deciles 2 through 10. The result illustrates 

that these series differences exhibit greater serial correla

tion than the decile series themselves. Table 7-7 above 

presents the serial correlations of the excess returns for 

deciles 2 through 1D. These serial correlations suggest 

some predictability of smaller company excess returns. 

However, caution is necessary. The serial correlation of 

small company excess returns for non-calendar years 

(February through January, etc.) do not always confirm 

the results shown here for calendar (January through 

December) years. The results for the non-calendar years 

(not shown in this book) suggest that predicting small 

company excess returns may not be easy. 
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Table 7-8: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 

Returns in Excess of Decile 1 ('Yo) 

First row: Average excess return in percent Second row: Number of times excess return was positive (in 84 years) 

Total 
Decile Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (Jan-Dec) 

2 0.86 OA9 -0.03 -0.20 0.09 -0.10 -0.07 0.18 0.02 -0.34 0.10 0.41 1A7 
64 55 39 31 43 41 37 44 44 39 48 46 

3 1.15 0.35 0.05 -0.03 -0.12 -0.13 -0.08 0.37 -0,09 -OAO OA6 0.34 1.90 
62 53 40 31 37 37 42 50 40 35 47 48 

4 1.35 0,58 -0.06 -0.21 0.11 -0.07 -0.13 0.29 0.09 -0.83 0.31 0.54 2.09 
61 52 40 34 41 41 37 49 43 30 44 48 

5 2.19 0.59 -0.07 -0.14 -0,12 0.02 -0.07 0.31 0.06 -0.82 0.26 0.39 2.73 
62 51 38 36 38 40 43 48 43 33 47 46 

6 2.49 OA3 -0.09 -0.03 0.30 -0.05 -0.17 0.54 0.15 -1.28 0.17 0.31 2.90 
62 52 44 35 40 39 42 49 45 35 44 45 

7 3.09 0.60 -0.10 -0.05 0.15 -0.29 -0.06 0.28 0.26 -1.11 0.11 0.10 2.99 
63 53 43 36 36 34 38 41 46 30 44 41 

8 4.24 0.66 -0.30 -0.30 0.40 -0.39 0.09 0.21 0.06 -1.13 0.10 -0.15 3.84 
62 48 38 33 35 38 40 39 44 34 38 38 

9 5A9 0.85 -0.12 -0.12 0.30 -0.37 0.02 0,17 -0.03 -1.28 -0.03 -0.83 4.32 
63 45 43 33 36 34 37 44 40 33 36 35 

10 8.90 0.89 -0.75 -0.02 0.64 -0.55 0.55 -0.09 0.56 -lA6 -0.58 -1.53 7.41 
77 42 35 35 37 35 40 32 41 29 31 31 

Data from 1926-2009, Source: Morningstar and CRSP. Calculated (or Derived) based on data from CRSP US Stock Database and CRSP US Indices Database 
©2010 Center for Research in Security Prices (CRSP®). The University of Chicago Booth School of Business. Used with permission, 

Seasonality Virtually all of the small stock effect occurs in January. The 

Unlike the returns on large company stocks, the returns on excess outcomes of the other months are on net, mostly 

small company stocks appear to be seasonal. In January, negative for small company stocks. Excess returns in 
small company stocks often outperform larger stocks by January relate to size in a precisely rank-ordered fashion. 

amounts far greater than in any other month. This "January effect" seems to pervade all size groups. 11111 

Table 7-8 shows the returns of capitalization deciles 2 Endnotes 

through lOin excess of the return on decile 1. This table 1 Page 85 Rolf W. Banz was the first to document this phenomenon. See Banz, 

segregates excess returns into months. For each deci Ie and Rolf w., "The Relationship Between Returns and Market Value of Common 

for each month, the exhibit shows both the average excess Stocks."Joumal ofFinancial Economics. Volume 9 (1981). pp. 3-18. 

return as well as the number of times the excess return is 

positive. These two statistics measure the seasonality of 

the excess return in different ways. The average excess 

return illustrates the size of the effect. while the number of 

positive excess returns shows the reliability of the effect. 
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