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1. INTRODUCTION 

 

There has been disagreement with the Surface Transportation Board’s (the “Board”) use of two 

models to estimate the cost of equity capital, the CAPM and the MSDCF in large part due to the 

differences in the cost of capital estimates. 

An important distinction between those two models is the use of expected growth rates in cash 

flows in the MSDCF. Stage one uses growth rates specific to the individual railroads (i.e., their 

organic cash flow growth rates expected without the impact on growth in the year of any 

unknown future acquisitions) and step two uses a growth rate for the railroad industry as the 

companies exist. In the third stage (years 11 and onwards), the growth rate that has been 

employed is the long-run nominal growth rate of the U.S. economy. This long-run nominal 

growth rate is estimated by using the historical growth in real Gross Domestic Product (“GDP”) 

plus the long-run expected inflation rate. 

After studying the data, I have concluded that this may be  an incorrect specification for the 

stage three growth rate in this application of the MSDCF.  

This stage three growth rate is inconsistent with the growth rates for stages one and two. The 

stage three growth rate as has been defined might be applicable were we trying to estimate the 
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average cost of equity capital for the macroeconomy (i.e., the economy as a whole). But it may 

be the incorrect specification for estimating the cost of equity capital for the railroads.  

Therefore, a consistent definition for this application of the MSDCF would be the expected long-

term organic growth rate in cash flows for the railroad industry. 

That distinction is important because if the stage three growth rate estimate is too high, the 

resulting cost of equity capital estimate from the MSDCF will be too high and will increase the 

difference with the estimate resulting from the CAPM. 

I am submitting this comment to assist the Board in better understanding of the underlying data 

used in the MSDCF (and the data that would be used in the proposed Step MSDCF).  

2. MY BACKGROUND 

 

I am a Managing Director of Duff & Phelps. Duff & Phelps is the global advisor that protects, 

restores and maximizes value for clients in the areas of valuation, corporate finance, 

investigations, disputes, cyber security, compliance and regulatory matters, and other 

governance-related issues. We work with clients across diverse sectors, mitigating risk to assets, 

operations and people. With Kroll, a division of Duff & Phelps since 2018, our firm has nearly 

3,500 professionals in 28 countries around the world. 

I am co-author (with Shannon P. Pratt) of the Cost of Capital: Applications and Examples 5th 

ed.  (John Wiley & Sons, 2014). In that book we discuss both the theory and the limitations of 

various models used for estimating cost of equity capital including the Capital Asset Pricing Model 

(“CAPM”) and the Ibbotson Multi-Stage Discounted Cash Flow Model (“MSDCF”)1. 

I have been co-author of the annual Duff & Phelps Valuation Handbook – U.S. Industry Cost 

of Capital since 2014. In that book (and quarterly updates), we present the theory behind the 

Capital Asset Pricing Model (CAPM) and the Ibbotson Multi-Stage Discounted Cash Flow Model 

(MSDCF) as well as estimates of the cost of capital for many industries using these and other 

models. 

                                                      
1 The title is more correctly the Ibbotson Multi-Stage Discounted Cash Flow Model (MSDCF) as Morningstar stopped 

publishing books and data focused on cost of capital in 2013. 
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I also have been conducting research with Dr. Ashok Abbott of the University of West 

Virginia, on long-term growth rates in revenues and cash flows as companies move from growth 

phases to long-term maturity, focusing on organic growth (that is, removing the impact on growth 

due to acquisitions).  

3. LONG-TERM GROWTH 

The historic growth in real GDP is the result of existing companies (e.g., railroads) and new 

companies (e.g., technology companies). Two recognized studies on this topic are: William J. 

Bernstein and Robert D. Arnott, “Earnings Growth: The Two Percent Dilution” (Financial 

Analysts Journal, September/October 2003) and Bradford Cornell, “Economic Growth and Equity 

Investing” (Financial Analysts Journal, January/February 2010). I have attached copies of these 

papers for the convenience of the Board. 

Bernstein and Arnott state:  

“Thus, per share earnings and dividends grew 2 percent a year slower than the 

macroeconomy. If aggregate earnings and dividends grew as quickly as the economy while 

per share earnings and dividends were growing at an average of 2 percent a year slower, 

then shareholders have seen a slippage or dilution of 2 percent a year in the per share 

growth of earnings and dividends. 

The dilution is the result of the net creation of shares as existing and new 

companies capitalize their businesses with equity. An often overlooked, but unsurprising, 

fact is that more than half of aggregate economic growth comes from new ideas and the 

creation of new enterprises, not from the growth of established enterprises.” (page 49) 

Cornell states:  

“The average rate of dilution over the entire period is 2 percent. The primary source of 

dilution is the net creation of new shares as new companies capitalize their businesses with 

equity. The impact of start-ups is not surprising in light of the fact that more than half of U.S. 

economic growth comes from new enterprises, not from the growth of established businesses. 

Given the continuing importance of start-ups, the rate of dilution is highly unlikely to subside 

unless the rate of innovation slows. If the rate of innovation slows, however, GDP growth will 
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also decline. Consequently, to conclude that the rate of growth of earnings, net of dilution, will 

remain largely constant is reasonable. Therefore, to estimate the growth rate of earnings to 

which current investors have a claim, approximately 2 percent must be deducted from the 

growth rate of aggregate earnings. 

Putting the pieces together, we can see that growth theory predicts that current 

investors should count on long-run growth in real earnings of no more than 1 percent. This 

rate equals real growth of 3 percent in aggregate earnings, adjusted downward by 2 percent to 

account for dilution.” (page 61) 

4. RECOMMENDATION 

As a result of this research, I recommend that the Board investigate the appropriate long-term 

growth in cash flows for railroads and potentially modifying the stage three growth rate used in the 

MSDCF (or to be used in the proposed Step MSDCF) to better represent the long-run expected cash 

flow growth of the railroads. If it is found that the appropriate long-term growth in cash flows for the 

railroads should be consistent with the observations of Bernstein and Arnot and Cornell, that long-

run nominal growth rate would be estimated as follows: 

• start with the historical growth in real GDP,  

• multiply by one-third (to account for the dilution in real GDP created by new 

businesses),  

• and add the long-run expected inflation rate. 

I believe that such an adjustment would bring the estimated cost of equity capital from applying 

the MSDCF closer to the estimates provided by the CAPM.  

   Respectfully submitted: 

 

 

 Roger J. Grabowski 

 Managing Director 

 Duff & Phelps 

 



Earnings Growth: The Two Percent Dilution 

William J. Bernstein and Robert D. Arnott 

Two i111porta11f co11cepls played 11 key role in tlic b11/I 111arket of the ·1990s. 
Both represc11t J1111dn111e11Jnlflnws i11 logic. Bo//, are dC'111011strably 11ntruc. 
First, 11u111y i11vcstors belie,•cd tliat eami11gs co11ld grow fnsll!r tl1a11 tl1e 
11111croeco110111y. /11 fac t, eami11gs 111usl grow slower tlinn CDP bccn11se the 
growth o_fexisting enterprises co11tri/111tes 011ly pnrl of CDP growth; tlic role' 
of en I reprc11e11 rial capita/ is 111 , the cre11tio11 of new eJ/ terprises, is n key driver 
of GDP growtli, n/Ut it docs 11ot co11tribulc to tl1e growth i11 enmings and 
d ivid('lldS of cxisti ng en I erpriscs. 011 ri11g tlw 20th cent II ry, gmwtlt i11 stock 
prices a11d divide11ds was 2 pcrcenl less tlin11 1111derlyi11g 111acroeco110111ic 
gnnut/1. Second, 111n11y i11vesfors believed thnt stock buybacks would permit 
enrni11gs to grow fas ter J/u111 CDP. The i111porta11I metric is 1wl the voh1111e 
of b11ybacks, however, b11t 11c/ b11ybacks- stock b11ybncks less 11ew share 
iss111111ce, whether i11 cxisti11g e11tcrprises or through IPOs. We de111011strnte, 
11si11g l"wo lllethodologies, that d11ri11i the 20th ce11t11ry, 1ww share issuance 
in 111m1y nations almost 11/wnys exceeded slock buybacks by nn nvernge c~f 2 
percent or 111ore n yenr. 

he bull market of the 1990s was largely 
built on a foundation of two immense 
misconceptions. Whether the ir o rigi na­
lors were kna ves or fools is immateria l; 

the errors themselves w e re, and s ti ll are, important. 
Investors were told the following: 
1. With a technology revolution a nd a " nc\v par­

adigm" of low payou t ratios and inte rnal rcin­
vcshnent, earni ngs will g row faster than ever 
bdore. Real growth of 5 percent will be easy to 
achieve. 

Like the my th of Santa Claus, thi~ s tory is highly 
agreeable but is s upported by neither observable 
current e,·idence nor h is tory. 
2. When ea rnings are not distributed as divi­

dends a nd not reinvested into stellar g rcn,vth 
opportunities, they arc dis tributed back to 
shareholders in the form o f s tock buybacks, 
which a re a vastly preferable way of distribut­
ing compa ny resources to the shareholders 
from n tax perspective. 

Wi/li11111 /. BemstC'i11 is pri11cip11/ at ~tficirnl Fro11tier 
A,it•isors, LLC. Eastford, Co1111C'Ctirnt. RollC'rl D. Arnott 
is c/111im,a11 c,J Fir~/ Q11adrn11/ , LP. 011d l<csl'arclt Affili­
ate~, LL C, Pasadena, Califamin. 
N()/c: f/ri~ article c(IIIS ncceplcd Jiir p11blicalio11 prior fc> 
Mr. Arll(>/1 's appoi11/ 111C'11t ns C'ditor of flu• Financial 
Analy~ls Journal. 
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True, except that over the long te rm, net buybacks 
(that is, buybacks minus new issuance and options) 
have been reliably negative. 

The vast majority of the institutional investing 
community has believed these untruths a nd has 
acted accord ingly. Whether these tales a re lies or 
merely er rors, our imp lied indictme nt of these m is­
conceptions is a serious one-demanding data. 
This mticlc exam ines some of the da ta. 

Big Lie #1 : Rapid Earnings Growth 
In the past two centuries, common s tocks have 
provided a sizable risk premium to U.S. investors: 
For the 200 yea rs fro m 1802 through 2001 (i nclu­
s ivc), the retu rns fo r s tocks, bonds, a nd bills were, 
respectively, 8.42 percent, 4.88 percent, and 4.21 
percent. In the mos t simp listic terms, the reason is 
obvious: A bill or a bond is a promise to pay interest 
and principal, and as s uch, its upside is sharply 
li mited . Shares of com mon s tock, however, a rc a 
claim on the future dividend stream of the nation's 
businesses. W h ile the investo r in fixed-income 
securities is receiving a modest fixed trickle from 
low-risk secu rities, the shareholder is the benefi­
ciary of the ever-increasin g fruits of innovntion­
driven economic growth. 

Viewed over the decades, the powerful U.S. 
economic engine has prod uced rcmcirkably s tead y 
grow th . Fi.gure 1 plots the rea l GDP of the United 
Sla tes s ince 1800 as reported by the U.S. Department 
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Figure 1. Real U.S. GDP Growth, 1800-2000 
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of Commerce. From that ye.ir to 2000, the economy 
;is mec1surcd by real GDP, avcrnging c1bout 3.7 per­
cent growth a year, has grown .i tho11s.1ndfold. The 
long-term uniformity of economic growth demon­
strated in Figure 1 is both a blessing and a curse. To 
know that real U.S. CDP doubles C\'ery 20 years is 
reassuring. But it b also a dire wnrning to those 
predicting a rapid acceleration of ec,1111..)mic growth 
from tlw computer c1nd fnternct r1..•volutions. Such 
extrapolations of technology-dri, en incre<1sed 
growth arc painfully obliv ious to th ,..' bro.1<l sweep 
of scientific nnd financial h istory, in which innova­
tion and ch.:inge are constant and .ire neither new to 
Lhe current genera lion nor unique. 

The impact of recent adrnnccs in computL'r 
science pales in compa rison with tht' technologic,,I 
explosion that occurred between "1820 nnd 1855. 
Th is earlier era Sil w the deepest and most for reach­
ing technology-driven changes in c,·erydciy cxi,;;l­
cnce ever seen in human history. The changes 
profoundly affected the lives of tho~e from the top 
lo the bottom of the social fobric in way:, thclt can 
scarcely be imagined todc1y. Al a stroke, the speed 
of transportation increased tenfold. Before 1820, 
people, goods, and information could not move 
foster than the speed of the hor!>e. Within il gener­
ation, journcyi:, thc1t had pn~\'icn1sly lakcn weeks 
and months involved an order of mat-,'11ilude less 
lime, e>..pense, danger, and discomfort. Moreo, er, 
important information that previously required the 
sa me long journeys could now be transmitted 
instc1ntancously. 

rhe a, ernge inhabitant of 182() wnuld hm c 
found the world 35 years later incomprehensible, 
whereas .:i person tra nsported from 1 %7 to 2002 
would ha, c little trouble understanding the inter-
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\'ening changes in everyday life. From 1820 to 1855, 
Lhc U.S. economy grcv. sixfold, four times the 
growth seen in the "tech revolution" of the past 35 
yec1n,. More importantly, a close look at the right 
edge of Figure I-the last decade o f the 20th 
century-shows that the c1cceleration in growth 
during the "new paradigm" o f the tech revolution 
of the 1990s was negligible when measured c1gainst 
the broad sweep of hbtory. 

The relatively uniform increase in GDP shown 
in Figure I suggests that corporate profits experi­
enced a similar uniformity in growth. And, indeed, 
figure 2 demonstrates that, c>.cept for the Great 
Depression, during which overall corporate profits 
briefly disappcarcd, nominc1l t1ggregate corporate 
earning!> growth has tracked nomina.l GDP growth, 
with corporate earnings remaining constant at 8-10 
percl'nt of GDP since 1929. The trend g rowth in 
corporate profits shown in Figure 2 is nearly iden­
tical, within ,, remarkable 20 bps, to the trend 
grovvth in CDP. 1 

Cannot stock prices a lso, then, be a!>sumed to 
grm~ at the same rate as GDP? After all, a direct 
relationship bL'lween aggregate cnrporalc profits 
.md GDP ha::. existed since at least 1929. The prob­
lem with this assumption is that per share ea rning!> 
,1n<l dividend!:> keep up with CDP 011/y ij. no new 
!>hares .,re created. Entrcprent•u ri c1l capitalism, 
hov,•c, er, crec1tcs c1 "d ilution effect" through new 
enterprises and new stock in existing enterprises. 
So, per share e<1rnings and dividends grow consid­
erably slower than the economy. 

In fact, s ince J 871, rea I stock prices have grown 
ell 2...J.8 percent a year-versus 3...1:5 percent a year 
for CDP. Despite ri:,ing price-earnings ratios, we 
observe a "slippage" of 97 bps a year bctwL'cn s tock 
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Figure 2. Nominal U.S. Corporate Profits and GDP, 1929-2000 
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prices and CDP. The lrue de~n·e of slippage is 
much higher bernuse almost half L~f the 2.-l8 percent 
rise in rea l stock price:,, after 1871 came from a 
substantial upwurd revaluation. The highly illiquid 
indu::,lrial s tocks of the post-Civil W.ir period 
rarely sold at more than 10 times ec1rnings; often, 
they St)ld for multiples as low as] or 4 times earn­
ings. These closely held ind us tria I slacks gave way 
to instantly and cht'aply tradable common shares, 
which today are priced nearl y .111 order of magni ­
tude more dearly. 

Until the bull market of 1982-1999, the average 
stock was , ·alucd at 12- 16 times earnings and 20-25 
years' worth of dividends. By the. pe,1k of the bull 
market, both fig mes hnd tripled. /\ I though the bull 
market w.is compressed into 18 yen rs of the Lola! 
period under discussion, this tripling of valuation 
leveb was worth aLnost 100 bps a year-even when 
amortized over the full 130-ycar sp,1 n. Thus, per 
sh.ire <>arnings and dividends grew 2 percent ;:i year 
s lmver than the macrneconomy. lf aggregate en rn­
i.ngs and dividends grew as quickly .'.Is the economy 
while per share earnings and dividends were grow­
ing at ,111 average of 2 pe rcent a ycnr s lower, then 
shnreholders have seen a slippags! or dilution of 2 
percent a year in the per share growth of earnings 
and dividends. 

The dilution is the resu lt of the net creation of 
shares .is e>-.isting and nev,• companies capitalize 
their businesses wilh equity. An often twerlooked , 
but unsurprising, fact is that more than half of 
aggregate economic growth comes from new ideas 
and the creation of new enterprises, not from the 
growth of established enterprises. Stock invest­
ments can participate on ly in the grovvth of estab-
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Protil, 
· ·,· 

1975 2{)l)(l 

lished businesses; ,·enture ca pital participates only 
in the new businesses. The sa me investment capital 
canno t be simultaneously invested in both. 

" l ntrapreneurial capitaLism," or the crea ti on of 
new enterprises w ithin ex isting companies, is a 
!:iOund engine for economic g rowth, but it docs not 
supplant the creation of new enterprises. Nor does 
il reduce the 2 percent gap between economic 
growth and earnings and di vidend g rowth. 

Note also that earnings i.md dividends g row at 
a pnce very s imilar to that of per capita CDP (with 
some s lippnge associated with the "entreprene ur­
ial" s tock rewards to management). Consider that 
per en pita GDP is a measure of productivity (with 
..,Iightdifferenccs for changes in the work force) and 
a~grega te economic wealth per capit.:i can grow 
only in close a lignment w ith prod uctivity growth . 
Productivity growth is nlso the key driver of per 
capi ta income nnd of per share earnings and divi­
dends. Accordingly, no one should be surp rised 
that per c111iit11 GDP, per rnpilr1 i11co11w, pa slmre er1m­
i11gs . 1111d per share dividmds- all grow i11 r£'nso1111bly 
close pro11orlio11 to 11md11ctil1ity growth. 

Tf earnings and dividends grow raster than pro­
ductivity, the resul t is a migration from return on 
l,1bor to re turn on c.ipital; if earnings and dividends 
grow more ..,lowly, by .i margin la rger than the stock 
awnrds to 111.inagement, then the economy migrates 
from rewa rding capita l to rewarding labor. Eithe r 
"""), such a change in the orientntion of the econ­
omy cannot continue indefinitely. Figure 3 demon­
strates the clo~e link between the growth of real 
corporate earnings and dividends and the growth of 
real per capita C DP; note that all of these measures 
c:-..hibit g rowth for below the growth of rea l GDP. 
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Figure 3. Link of U.S. Earnings and Dividends to Economic Growth, 1802-2001 
Index 
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Note: Real GDP, real per capita GDP, and real stock prices were all constructed so that the series a re on 
a common basis of January 1802 = 100. 

A Global Laboratory 
Is the United States tmique? For an answer, we 
compared dividend growth, price growth, and 
total return with data on GDP growth and per 
capita GDP growth for the 16 countries covered by 
Dimson, Marsh, and Staunton (2002) spanning the 
20th century.2 The GDP data came from Maddi­
son's (1995, 2001) world GDP survey for 1900-1998 
and International Finance Corporation data for 
1998-2000. The interrelationships of the data 
shown in Table 1 me complex: 
• The firs t column contains the real return (in 

U.S. dollars) of each national stock market. 
• The second is real per share dividend growth. 
• The third is real aggregate GDP growth for 

each nation (measured in U.S. dollars). 
• The fifth is growth of real per capita GDP 

(measured in U.S. dollars). 
• Thus, the fourth column measures the gap 

between growth i.n per share dividends and 
aggregate GDP-an excellent measure of the 
leakage that occurs between macroeconomic 
growth and the growth of stock prices. 

• The last column represents the gap between 
the growth in per share dividends and per 
capita GDP. 

For the full 16-nation sample in Table 1, the average 
gap between dividend growth and the growth in 
aggregate CDP is a startling3.3 percent. The annual 
shortfaU between dividend growth and per capita 
GDP growth is still 2.4 percent. 
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The 20th century was not without turmoil. 
Therefore, we divided the 16 nations into two 
groups according to the degree of devastation vis­
ited upon them by the era's calamities. The first 
group suffered substantial destruction of the coun­
tries' productive physical ca pital a t least once dur­
ing the century; the second group did not. 

The nine nations in Group 1-Belgium, Den­
mark, France, Germany, Ita ly, Japan, the Nether­
lands, Spain, and the United Kingdom-were 
devastated by one or both of the two world wars or 
by civil war. The remaining seven-Australia, Can­
ada, Jrcland, South Africa, Sweden, Switzerland, 
and the United States-suffered relatively little 
direct damage. Even in this fortunate group, Table 1 
shows dividend growth that is 2.3 percent less than 
GDP growth and 1.1 percent less than per capita 
GDP growth, on average. These gaps are close to the 
2.7 percent and 1.4 percent figures observed in the 
United States during the 20th century. 

The da ta for nations that were devastated dur­
ing World Wars land lI and the Spanish Civil War 
a re even more striking: The good news is that the 
economies in Group 1 repaired the devastations 
wrought by the 20th century; they enjoyed overaU 
GDP growth and per capita CDP growth that 
rivaled the growth of the less-scarred Group 2 
nations. The bad news is that the same cannot be 
said for per share equity pe1formance; a 4.1 percent 
slippage occurred between Lhe growth of their 
economies and per sha re corpora te payouts. The 
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Table 1. Dilution of GDP Growth as It Flows Through to Dividend Growth: 16 Countries, 1900-2000 

Com,tituent.', \l f Rea l 
Dilution in Dilu tion in 

'itocJ.. Rctu rns 
Oi\'idcnd Growth Dividend Growth 

Dividend Real (,DP ( \'iS•.l· \ is Real per Capita ( vis-a-vis per capi t,1 
Countn Rea I Rl·tu rn C,rowlh 

Australia 7.5'.1, 0.9"o 

Belgium 2.5 - 1.7 

Canada 6.-1 0.3 

Di-nmarl.. 4.6 - 1.Y 

l r,1nce 1.6 -I. I 

G,·rmanv ·1.6 -1.3 

lrel,md a -0.8 

Ital} 2.7 -2.2 

J<1p,lll 4.2 -:u 
Ncthcrl,1nds '>.8 -11.S 

South Atrica h.8 l .. 'i 

Spain 1.(i 0.8 

5~, ,>J,m 7.h 23 

S,, it1.erl,md 'i.0 0.1 

UnilL>d J<..in);dom 5.8 O..J 

United <,tatt·~ (,.7 0.6 

Full-s.:imple ,wcrngc 'i I -115 

W,1r-torn Croup l average 4.0 - U 

Nl>n·war-lnrn Gmup 2 a, era~<' h.4 0.7 

creation of new enterprises in the wake of weir w11s 
an even more importan t engine for economic reccw­
ery thnn in the Group 2 na tions. 

Thus, in Group 2 "normal na tion:," (i.e., those 
untroubled by war, political ins tab ility, and gm crn­
ment confisrntion of weal th), the nnlura l ongoing 
capitalization of new technologies apparently pro­
duces a net di lution of ou ts tand i.ng sha res of slightly 
more than 2 percent a 1ear. The Group 1 nations 
scarred badly by war represent a more fosci.J1c1ting 
phenomenon; they can be thought of as experiments 
of nnture in which physica l capita l is devastated and 
must be rebuilt. Fortunately, destroyi ng a nati on's 
intellectual, cultura l, and hum.111 capi tal is much 
hard er than desb·oying its economy; within little 
more than a generation, the G DP and per capita 
GDP of war-torn nations catch up w ith, and in some 
ca:,es surpass, those of the undamaged nations. 
Unfortunately, the effort req uires a high rate of 
equity recapita liza tion, which is reflected in the sub­
stantial dilution seen i.n Table I for the war-lorn 
countries. This recapita lization savages exis ting 
shareholders. 

In short, the U.S. experience was nol unique. 
Around the world, every one o ' these co untries 
except Sweden experienced d 1v idend growth 
sharply s lower than C DP g niwth , and onl y two 
coun trit'S experienced div id end growth e\'en 
s lightly fa5ler than per capitcJ G DP grow th . The 
U.S. c,perience was bette r than most and was 
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similar to that of the other natio ns that ·were not 
devastated by war. 

The da ta fo r the ind ividua l coun tries i.n Table 
l show that the average rea l growth in dividends 
was nega tive for mos t countries. It a lso shows that 
dilution of G DP growth (the fourth col u1m1) was 
subs tan tial for all the countries s tudied and tha t 
dilution of perm pita GDP growth (the last column) 
wns substantial for most countries but fit dividend 
g rowth with much less "noise" tha n did the dilu­
tion of O\'era ll GDP growth. 

This am1lysis has d isturbing implica tions for 
" parndigmis tas" convinced o f the revolutiona ry 
n a ture of biotechnology , Internet, a nd 
telecommunications/ broadband co mpanies . A 
rapid rate of technolog ical ch,mge may, in effect, 
turn "no rmal " Croup 2 nations into s trife-tom 
Group 1 na tions: An increased rate of obsolescence 
effectively destroys the economic value of plan t 
and equipment as s urely as bombs and bullets, 
wi th the resu ltant dilution of per share payouts 
happening much fas ter than the techno logy-driven 
acceleration of economic growth- if such acceler­
ation exists. How many o f the parad igmistas truly 
believe that the tech revolution will benefit the 
shareholders of existing enterprises remotely as 
much as il ca n benefit the entrepreneurs creating 
the new enterp rises tha L 111.:i ke up the vanguard of 
thii:, revol u lion? 
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Figure 5. Cumulative Excess Growth of Market Cap Relative to Price Index, 
31 December 1925 through June 2002 
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Figure 5 traces the growth ill the ratio of the 
capitaliLation of the CRSP 1-10 Index as compared 
with the market-value-,veighted price appreciation 
of these same stocks. The fact that this line rises 
nearly monotonically shows clearly that new-share 
issuance almost always sharply e ceeds stock buy­
backs. The notable exception occurred in the late 
J980s, when buybacks modestly outpaced new 
share issuance (evident from the fact that the line 
falls slightly during these "Milken years"). This 
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development probably played a key role in precip­
itating the popular illusion that buybacks were 
replacing dividends. For a time, they did. But th at 
s tock buybacks were an important force in the 
l 990s is simply a myth. And belief in the myth ma y 
have been an important force in the bull market of 
the 1990s. 

Figure 6 shows the rolling 1-year, 5-year, and 
10-yeardilution effect on existing equity sharehold­
ers as a consequence of a growth in the aggregate 

Figure 6. Annualized Rate of Shareholder Dilution, 31 December 1935 
through June 2002 
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supply of equLty shares. Keep in mind that every 1 
percent rise in eq uity capital is a l percent rise in 
market cap in which existing shareholders did not 
(could not) participate. Aside from the 1980s, this 
dilution effect on shareholders was essentially 
never negative-not even on a one-year basis. One 
can see how the myth of stock buybacks gained 
traction after the 1980s; even the 10-year average 
rate of d ilution briefly dipped nega tive in the ]ate 
1980s. But then, during the late 1990s, stock buy­
backs were outstripped by new share LSsuance at a 
pace that was only exceeded in the IPO binge of 
1926-1930. These conclusions hold true whether 
one is looking at net new share issuance on a 1-year, 
5-year, or 10-year basis. 

Those who argue that stock buybacks will allow 
Future earnings growth to exceed CDP growth can 
draw scant support from history. In vestors did see 
enormous earnings growth, far faster than real eco­
nomic growth, from 1990 to 2000. But Figure 3 
shows how tiny that surge of growth was in the 
context of 130 years of earnings history.Much of the 
earnings surge of the 1990s was dubious, at best. 

The Eye of the Storm? 
The big question today is whether the markets are 
likely to rebound into a new bull market or have 
merely been ITT the eye of the storm. We think the 
markets are in the eye. 

The rapid earnings growth of the 1990s, which 
many pointed to as "proof" of a new paradigm, had 
several interesting characteristics: 
l. A trough in earnings in the 1990 recession 

transformed into a peak in earnings in the 2000 
bubble. Measuring growth from trough lo 
peak is an obvious error; extrapolating that 
growth is even worse. Th is decade covered a 
large chunk of the careers of most people on 
Wall Street, many of whom have come to 
believe that earnings can grow very fast for a 
very long time. Part of conventiona l wisdom 
now is that earnings growth can outstrip mac­
roeconomic growth. 

2. Influenced by the new paradigm, analysts fre­
quently ignored write-offs to focus increasingly 
on operating earnings. This practice is accept­
able if write-offs are truly "extraordinary 
items," but it is not acceptable if write-offs 
become a recurring annual or biannual event, as 
was commonplace in the 1990s. Furthermore, 
what arc extraordinary items for a single com­
pany are entirely ord inary for the economy as a 
w hole. Jn some companies and some sectors, 
write-offs are commonplace. The focus on oper-
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a ting earnings for the broad market averages is 
misguided at best and deceptive at worst. 

3. Those peak earnings of 1999-2000 consisted of 
three d ubious components. The first is an 
underrecognition of the impact of stock 
options, which various Wall Street strategists 
estimated at 10-15 percent of earnings. The sec­
ond LS pension expense (or pension "earnings") 
based on assumptions of a 9.5 percent return, 
which were realLStic then but are no longer; this 
factor pumped up earnings by approximately 
15 percent at the peak and 20-30 percent from 
current depressed levels. The third component 
is Enron-style "eamings managemenl," which 
various observers have estimated to be 5-10 
percent of the peak earnings. (We suspect th.is 
percentage will turn out to be conservative.) 
If these three sources of earnings overstate­

ment (aggressive pension accounting, failure to 
expense management stock options, nnd ouh·ight 
fraud) are removed, the $54 peak earnings per 
share for the S&P 500 Index in 2000 turn out to be 
closer to $36. This figure implies normalized earn­
ings a notch lower still. If the normalized earnings 
for the S&P 500 are ITT the $30-$36 range, as we 
suspect is the case, then the market at mid-year 
2003 was still at a relntively rich 27-32 times nor­
malized earnings. Using Shiller's (2000) valuation 
model (real S&P 500 level divided by 10-year aver­
age of real reported earnings) confi rms this analy­
sis. Shiller's model pegs the current multiple at 
nearly 30 times normalized earnings in mid-2003. 

In principle, several conditions could allow 
earnings growth to exceed GDP growth. Massive 
s tock buybacks are one. But we have demonstrated 
that buybacks ITT the 20th century were far more 
smoke than fire. Buybacks have been much touted 
as the basis for sustained earnings growth at 
unprecedented rates, but they simply do not show 
up in lhe data on market capitalization relative to 
market index price levels. Cross-holdings could 
also offer an interesting complication. But again, 
their impact does not show up in the objective 
shareholder dilution data. We have demonstrated 
that buybacks and cross-holdings do not yet show 
any signs of offsetting lhe hjstorical 2 percent dilu­
tion, but the exploration of the possible impact of 
buybacks and cross-holdings is beyond the scope 
of this study. 

Conclusion 
Expected stock returns would be agreeable iJ divi­
dend growth, and thus price growth, proceeded at 
the same rate as, or a higher rate than, aggregate 
economic growth. Unfortunately, dividends do not 
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grow al such a ra te: When we compared the Dim­
son et al. 20th century div idend grow th series w.ith 
aggregate GDP grm,vth, we iound tha t even in 
nations that were not savaged by the century's 
tragedte!>, di\'idends grew 2.3 percent mo re slowly, 
on average, tha n GDP. Similarly, by measuring the 
gap bl'tween the grow th of market cap and share 
prices in the CRSP data base, we found tha t be tween 
1926 nnd the present, a 2.3 percent net annua l d ilu­
tion has occurred in the outs tand ing num ber of 
shares in the United Sta tes. 

Two independent analy tical methods poin t to 
the same conclus ion: Tn s table na tions, a roughly 2 
percenl net annual crea tion of new shares-the 
Two Percent Dilution-teads to a separation 
between long-term economic grow th and long­
term growth in d ividends per shnre, earnings per 
share, and share price. 

Notes 
l. In l ,tkulating "trend growth,"weused a l,lglinearltnenfbest 

fit to minimiLc the impact of distortions from an unusuall}' 
!ugh or low starting or ending date. l11e loss years of 1932 
,md 1933 were excluded bccauo;c ~1f logli near calcu lation. 

2. The Dimson et al. book is a masterwork. If you do not have 
a C(lpy. you should. 
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Economic Growth and Equity Investing
Bradford Cornell

The performance of equity investments is inextricably linked to economic growth. Nonetheless, few
studies on investing have explicitly taken research on economic growth into account. This study
bridges that gap by examining the implications for equity investing of both theoretical models and
empirical results from growth theory. The study concludes that over the long run, investors should
anticipate real returns on common stock to average no more than about 4 percent.

he performance of equity investments is
inextricably linked to economic growth.
Earnings, the source of value for equity
investments, are themselves driven by eco-

nomic activity. Unless corporate profits rise as a
percentage of GDP, which cannot continue indefi-
nitely, earnings growth is constrained by GDP
growth. This dynamic means that the same factors
that determine the rate of economic growth also
place bounds on earnings growth and, thereby, the
performance of equity investments. Despite these
well-known facts, few studies on equity investing
have explicitly taken the literature on economic
growth into account. This observation is not meant
to imply that research connecting economic growth
with equity returns is sparse. Numerous contribu-
tions in that area include several provocative pieces
by Arnott and Bernstein (2002), Arnott and Asness
(2003), and Bernstein and Arnott (2003). Nonethe-
less, rarely has this research been expressly tied to
the literature on the theory of economic growth. By
bridging that gap, further insight can be gained into
the relationship between economic growth and
equity returns and forecasts regarding future
returns can be placed on a more solid foundation.

Economic Growth: Theory and 
Data
The focus of economic growth theory is explaining
expansion in the standard of living as measured by
real per capita GDP. In the neoclassical model of
economic growth, originally developed by Solow
(1956), per capita GDP growth over the long run is
entirely attributable to exogenous technological
innovation.1 This conclusion may surprise those
not steeped in growth theory, given the intuitive

thinking that output per capita can always be
increased by simply adding more capital.
Although adding capital does increase output per
capita, it does so at a declining rate. Consequently,
rational producers stop adding capital when the
marginal product of capital drops to its marginal
cost. When the economy reaches that point, it is
said to be in a steady state. Once the economy
reaches the steady state growth path, the ratio of
capital to labor (C/L) remains constant and per
capita GDP growth ceases unless the production
function changes so as to increase the marginal
product of capital.

The source of change in the production func-
tion is technological innovation. By increasing the
marginal product of capital, technological progress
breaks the deadlock imposed by diminishing
returns and makes further growth in per capita
output profitable. So long as the technological inno-
vation continues, so too does the growth in per
capita GDP.

This conclusion is not limited to such early
models as Solow’s, in which the rate of technolog-
ical change is exogenous. Following Romer (1990),
a variety of growth models have been developed in
which the amount of investment in R&D—and thus
the rate of technological progress—is endogenous.
Even in these more sophisticated models, however,
the declining marginal product of capital ensures
that long-run per capita growth is bounded by
the rate of technological progress. The word
“bounded” is important because the ability of a
society to exploit modern technology effectively is
not a foregone conclusion. For example, from 1960
to 2005, all the countries of sub-Saharan Africa,
with the exception of South Africa, experienced
little or no growth. This failure of certain poor
countries to grow is one of the fundamental mys-
teries of economics, but it is not a relevant consid-
eration here.2 Virtually the entire global stock
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market capitalization is concentrated in a relatively
few highly developed countries. For those coun-
tries, the impediments to effective adoption of tech-
nology have proved to be minor, at least to date.

Before turning to the data on economic
growth, I need to address one remaining issue. The
conclusion that growth is attributable exclusively
to technological innovation is based on the
assumption that the economy has reached the
steady state. If the capital stock is below the steady
state—and thus the marginal product of capital
exceeds its marginal cost—room still exists for the
deepening of capital. In that situation, a country’s
growth rate can exceed the steady state growth rate
because it is spurred by capital deepening, as well
as by technological innovation. As C/L rises
toward its steady state value, the growth rate con-
verges to the steady state level that is attributable
to technological change.

The capital stock of a country may be below its
steady state level for a variety of reasons. An obvi-
ous example is warfare. Another is the opening of
a previously closed society. Whatever the reason,
growth theory predicts that a country with a C/L
below the steady state level will grow more rapidly
during a period of capital deepening. Growth the-
orists refer to this “catch-up” as convergence.

Convergence is important to bear in mind when
analyzing historical growth rates with the goal of
forecasting future growth. If the historical sample

includes growth rates of countries that are in the
process of converging to a steady state, the historical
growth rates will exceed the future rates that will
apply once the steady state has been achieved.

Convergence also helps explain why long-run
growth rates for a particular country are remark-
ably constant. To illustrate, Figure 1 plots the log of
real per capita GDP in the United States from 1802
through 2008. The long-run average growth rate of
1.8 percent is also shown. Over this period, even the
largest downturns (associated with the U.S. Civil
War and the Great Depression) appear only as
temporary dips in a remarkably smooth progres-
sion. That smooth progression is attributable in
part to the fact that accelerations in economic
growth, associated with capital accumulation, fol-
lowed the dips, which were tied to a drop in the
capital stock below its steady state level. 

With that background, Table 1 presents Barro
and Ursúa’s (2008) update of Maddison’s (2003)
compilation of information on world economic
growth from 1923 to 2006. The starting point in
Table 1 is 1923, the first year for which Barro and
Ursúa had data for all the countries in their sample.
Extending the sample backward for those countries
with longer time series available does not affect the
essential nature of the findings. Table 1 also reports
growth rates for a shorter sample period (begin-
ning in 1960) to take into account the possibility of
nonstationarity in the data. 

Figure 1. Logarithm of Real per Capita GDP, 1802–2008
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The results are reported in terms of compound
growth rates. The following example illustrates
why using compound growth rates is preferable to
using averages of annual growth rates. Suppose
that the ratio of corporate profits to GDP is station-

ary but not constant. In particular, assume (as the
data will later show) that corporate profits are more
variable than GDP. In that case, even though the
compound growth rates of the two variables must
converge in the long run, the arithmetic mean of
annual growth rates for corporate profits will
exceed that for GDP because of the variance effect.3

The higher mean growth rate in earnings is illusory,
however, because it fails to take into account the
mean reversion in earnings growth that must occur
for the ratio to be stationary.

The results reported in Table 1 are divided into
two groups. The first group comprises mature econ-
omies that were already developed before World
War II. These countries, which account for virtually
the entire global stock market capitalization, are the
focus of this study. The second group consists of
economies that were developed more recently or
are still considered developing. Results for the sec-
ond group are presented for completeness and to
provide perspective on the impact of convergence.

Consistent with the hypothesis that a common
rate of technological advance is driving growth in
all the developed countries, the results for the first
group are remarkably homogeneous. Virtually all
the growth rates for the full sample are close to the
average of 2.19 percent. The exceptions are the
United States, on the low end, and Japan, on the
high end. The former’s rate of 1.42 percent reflects
the fact that the United States was the closest to
steady state growth in 1923, after emerging from
World War I relatively unscathed. The higher
growth rate for Japan reflects convergence. At the
start of the sample period, Japan was a relatively
undeveloped country whose capital stock was
below the steady state level. Convergence is also
evident in the shorter sample period, beginning in
1960. The European countries and Japan, whose
capital stocks were damaged in World War II, grew
more rapidly than the United States, Switzerland,
and Australia, all of which avoided war-related
domestic destruction.

The results for the second group are more het-
erogeneous, reflecting the fact that growth in some
countries (e.g., Peru and Venezuela) has stalled for
reasons not fully understood whereas others (e.g.,
South Korea and Taiwan) have experienced rapid
convergence. Despite the heterogeneity, however,
the average growth rates of 2.32 percent for the
sample period beginning in 1923 and 2.79 percent
for the sample period beginning in 1960 are close
to the averages for the first group of countries.

The averages reported in Table 1 are simple
averages. If the growth rates for the first group of
countries are weighted by market capitalization,

Table 1. Real Growth Rates in per Capita GDP, 
1923–2006

Country 1923�2006 1960�2006

A. Mature Economies

Australia 1.85% 2.16%
Austria 2.53 2.76
Belgium 2.11 2.62
Canada 2.22 2.27
Denmark 1.97 2.11
France 2.28 2.51
Germany 2.41 2.23
Italy 2.57 2.98
Japan 3.11 3.86
Netherlands 2.01 2.35
Spain 2.30 3.42
Sweden 2.50 2.25
Switzerland 1.63 1.51
United Kingdom 1.95 2.15
United States 1.42 1.14

Average 2.19% 2.42%

B. Developing and More Recently Developed Economies

Argentina 1.10% 1.16%
Brazil 2.68 2.34
Chile 1.95 2.47
Colombia 2.18 2.24
Egypt 1.45 3.09
Finland 2.91 2.92
Greece 2.77 3.23
Iceland 3.24 2.87
India 1.74 2.88
Indonesia 1.81 3.08
S. Korea 3.55 5.72
Malaysia 1.91 2.14
Mexico 2.70 4.16
New Zealand 1.51 1.36
Norway 2.86 3.01
Peru 1.44 0.97
Philippines 1.32 1.46
Portugal 2.75 3.43
S. Africa 1.53 1.01
Singapore 3.33 5.72
Sri Lanka 1.93 3.06
Taiwan 3.78 6.24
Turkey 2.75 2.40
Uruguay 2.19 2.24
Venezuela 2.54 0.45

Average 2.32% 2.79%

Source: Barro and Ursúa (2008). 
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the average falls to about 2 percent in both periods
because of the predominant role of the United
States. Giving the United States a higher weight is
reasonable not only because of its large market
capitalization but also because its economy is
closest to steady state growth. Given the long
period of time since World War II, to assume that
all the countries in the first group will eventually
converge to steady state growth is reasonable.
Therefore, they are more likely to grow at rates
comparable to the U.S. historical rate than at their
own historical rates. This likelihood suggests that
2 percent real per capita growth, which exceeds the
recent U.S. growth rate by 0.5 percent, is the most
that investors can reasonably expect in the long
run. Furthermore, although growth could be
stalled by a catastrophe, such as another world war,
the speed of technological innovation has proved
almost impossible to accelerate meaningfully. In
the remainder of this article, therefore, I will use 2
percent as the estimate of future per capita GDP
growth. This number should be thought of as an
achievable, but not necessarily expected, outcome.

In addition to the possibility of a catastrophe
are two other reasons why 2 percent may prove to
be an optimistic growth forecast. First, national
income accounting does not deduct costs associ-
ated with pollution and environmental degrada-
tion in the calculation of GDP. Although these costs
have been a tiny fraction of GDP in the past, con-
cern that they are growing rapidly is widespread.
If that concern is justified, properly accounting for
these costs will reduce the future growth rate of per
capita GDP. Second, whether the historical rate of
technological innovation is sustainable is far from
clear. Weil (2009, p. 260) noted that the rate of
growth of real per capita GDP attributable to tech-
nological progress remained largely constant from
1950 to 2005, but over the same period, the number
of researchers in the G–20 countries grew from
251,000 to 2.6 million. This finding suggests a
declining marginal product of research as making
and applying new discoveries become more diffi-
cult. If this trend continues, it could lead to falling
rates of growth in per capita GDP.

Population Growth
Business opportunities depend on total economic
activity, not per capita output. To see why, consider
a hypothetical example of an economy for which
technological innovation—and thus productivity
growth—is zero but which is experiencing 5 per-
cent population growth. Companies that provide
goods and services in this economy will, on aver-
age, experience 5 percent growth in real revenues.

Assuming that their margins remain constant, this
rate translates into 5 percent growth in real earn-
ings. Of course, in a dynamic economy, existing
companies could lose business to start-ups, which
could result in dilution for existing investors
(which is a separate issue addressed later in the
article). For companies in the aggregate, real earn-
ings should be tied to real GDP, as data presented
later in the article reveal to be the case.

Converting per capita growth to aggregate
growth requires an estimate of population growth.
Fortunately, population growth rates change even
more slowly and are more predictable than growth
rates of real per capita GDP.

Data on population growth for the sample
countries are reported in Table 2. The first column
presents historical growth rates from 2000 to 2007
taken from the U.S. Central Intelligence Agency’s
2008 World Fact Book. The second column presents
United Nations (2007) forecasts of population
growth rates from 2005 to 2010. That the two col-
umns are very similar reflects the slowly changing
nature of population growth.  

The data in Table 2 are consistent with the
widely documented fact that population growth is
negatively correlated with per capita GDP.4 The
average population growth rate for the first group
of countries is less than half that for the second
group. Even for the second group, however, both
the average historical growth rate and the average
projected growth rate are less than 1 percent. Pre-
sumably, as per capita GDP continues to rise, these
growth rates will continue to decline.

On the basis of the data presented in Table 2,
population growth can be expected to add no more
than 1 percent to the growth rate in per capita GDP.
In fact, an assumption of a zero long-run future
growth rate for the developed countries would not
be unreasonable. Given real per capita growth of 2
percent, this assumption implies that investors can-
not reasonably expect long-run future growth in
real GDP to exceed 3 percent.

Earnings and GDP
The fundamental source of value for equity inves-
tors is earnings, not GDP. That long-run real GDP
growth is reasonably bounded at 3 percent does not
necessarily mean that the same is true of earnings,
which depends on whether the ratio of earnings to
GDP (E/GDP) is stationary. To test that hypothesis
requires data on aggregate earnings.

Two primary measures of aggregate earnings
are used in the United States. The first measure is
derived from the national income and product
accounts (NIPAs), produced by the U.S. Department
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of Commerce’s Bureau of Economic Analysis. The
NIPAs contain an estimate of aggregate corporate
profits that is based on data collected from corporate
income tax returns. The second measure of aggre-
gate earnings is derived by Standard & Poor’s from
data collected from corporate financial reports.
Because the two measures are not identical, distin-
guishing what is included in each measure before
using the data is important.

The NIPA profit measure is designed to pro-
vide a time series of the income earned from the
current production of all U.S. corporations. The
sample is not limited to publicly traded companies.
The tax rules on which the NIPAs are based are
designed to expedite the timely and uniform com-
pletion of corporate tax returns. For that reason, all
corporations use a highly uniform set of rules for
tax accounting.

Because the NIPAs are designed to measure
economic activity connected with current produc-
tion, the NIPA definition of corporate profits
includes only receipts arising from current produc-
tion less associated expenses. The NIPA definition,
therefore, excludes transactions that reflect the
acquisition or sale of assets or liabilities. Dividend
receipts from domestic corporations are excluded
to avoid a double counting of profits. For the same
reason, bad-debt expenses and capital losses are
also excluded.

The Standard & Poor’s estimate of aggregate
earnings is derived from reported financial state-
ments. Rather than being based on a unified set of
tax rules, financial accounting is based on GAAP,
which is designed to allow management to tailor
financial statements so as to reveal information that
is useful to a particular company. Furthermore,
financial accounting provides for depreciation and
amortization schedules that allow companies to
attempt to match expenses with the associated
stream of income.

The aggregate earnings data available from
Standard & Poor’s are for the companies in the S&P
500 Index. Each year’s data consist of the aggregate
GAAP after-tax earnings for the 500 companies in
the S&P 500 for that year. Thus, the sample of
companies in the aggregate is constantly changing
as the index is updated. Because the S&P 500 earn-
ings reflect a shifting sample of corporations, the
series of reported earnings can be discontinuous
over time. Fortunately, given the size of the index,
these discontinuities are small and have little
impact on estimated earnings growth.

The differences between financial and tax
accounting create two dissimilarities between the
measures of earnings for the same company.5 First,

Table 2. Historical and Projected Population 
Growth Rates, 2000–2010

Historical Projected

Country 2000�2007 2005�2010

A. Mature Economies

Australia 1.22% 1.01%

Austria 0.06 0.36

Belgium 0.11 0.24

Canada 0.83 0.90

Denmark 0.30 0.90

France 0.57 0.49

Germany �0.04 �0.07

Italy 0.00 0.13

Japan �0.14 �0.02

Netherlands 0.44 0.21

Spain 0.10 0.77

Sweden 0.16 0.45

Switzerland 0.33 0.38

United Kingdom 0.28 0.42

United States 0.88 0.97

Average 0.34% 0.48%

B. Developing and More Recently Developed Economies

Argentina 1.07% 1.00%

Brazil 1.23 1.26

Chile 0.91 1.00

Colombia 1.41 1.27

Egypt 1.68 1.76

Finland 0.11 0.29

Greece 0.15 0.21

Iceland 0.78 0.84

India 1.58 1.46

Indonesia 0.18 1.16

S. Korea 0.27 0.33

Malaysia 1.74 1.69

Mexico 1.14 1.12

New Zealand 0.97 0.90

Norway 0.35 0.62

Peru 1.26 1.15

Philippines 1.99 1.72

Portugal 0.31 0.37

S. Africa 0.83 0.55

Singapore 1.14 1.19

Sri Lanka 0.94 0.47

Taiwan 0.24 0.36

Turkey 1.01 1.26

Uruguay 0.49 0.29

Venezuela 1.50 1.67

Average 0.94% 0.96%

Sources: Central Intelligence Agency (2008) and the United
Nations (2007).
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intertemporal differences arise because of the tim-
ing of revenue, and expense recognition often dif-
fers between the two systems. The best example is
depreciation because tax rules generally allow for
more rapid depreciation than companies choose to
report under GAAP. Second, permanent differ-
ences exist because the revenues and expenses rec-
ognized under the two systems are not the same.
Although important in the short run, these differ-
ences tend to cancel out over long horizons, and
thus, the long-run growth rates in the two measures
are similar. For example, the average growth rate
in NIPA real corporate profits from 1947 to 2008
was 3.23 percent, as compared with a growth rate
of 3.17 percent in S&P 500 real aggregate earnings.

As an aid in examining the behavior of E/GDP,
Figure 2 plots after-tax corporate profits from the
NIPAs as a fraction of GDP for 1947–2008. The
figure reveals no overall trend. The fraction is
approximately the same at the end as at the begin-
ning, and thus, the growth rate of corporate profits
is almost identical to that of GDP. The same is
largely true of S&P 500 aggregate earnings as a
fraction of GDP, which is plotted in Figure 3 (nor-
malized to start at 8.23 percent to facilitate compar-
ison with Figure 2). The fraction for the S&P 500
earnings is smaller because the S&P 500 measure is
less comprehensive than the NIPA measure. Unlike
the NIPA data, the S&P 500 ratio exhibits a slight
downward trend, reflecting the fact that as the
economy has grown, the S&P 500 companies have

become a progressively smaller fraction of total
earnings. Therefore, the data are generally consis-
tent with the hypothesis that over the long run,
aggregate earnings are a stationary fraction of
GDP. Certainly, no evidence exists of a persistent
increase in the ratio, no matter which measure of
earnings is chosen. This observation implies that
the long-run growth rates of GDP place a limit on
the long-run growth rates of earnings. 

Although the data largely support the hypoth-
esis that E/GDP is stationary, it is far from constant.
Figure 2 shows that corporate profits vary between
3 percent and 11 percent of GDP. The variability of
the ratio for S&P 500 earnings is even greater. This
variability suggests that when earnings are low
relative to GDP, they grow more quickly; the
reverse is true when earnings are relatively high.
This mean reversion in the growth rate of earnings
maintains the stationarity of E/GDP.

Note that in an efficient market, the mean rever-
sion in earnings growth would have no impact on
stock returns because it would be impounded into
current prices. Campbell and Shiller (1998), how-
ever, provided evidence that long-run average
earnings are, in fact, predictive of future stock
returns. Specifically, when the ratio of price to aver-
age earnings over the previous 10 years is high,
future stock returns tend to be low; the reverse is
true when the ratio is low. This finding suggests that
the market does not fully account for the mean-
reverting nature of long-run earnings growth. 

Figure 2. Corporate Profits as a Percentage of GDP, 1947–2008
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That the ratio of aggregate earnings to GDP is
stationary implies that investors can expect aggre-
gate real earnings growth to match, but not exceed,
real GDP growth in the long run. Unfortunately,
the same is not true of the earnings to which current
investors have a claim. Two reasons explain this
discrepancy. First, an investor’s pro rata portion of
a company’s earnings will be affected by the com-
pany’s share issuances and repurchases. If this
dilution (or accretion) is ongoing, growth in aggre-
gate earnings and earnings per share will diverge.
Second and more important, current investors do
not participate in the earnings of new businesses
unless they dilute their current holdings to pur-
chase shares in start-ups. Therefore, start-ups drive
a wedge between the growth in aggregate earnings
and the growth in the earnings to which current
investors have a claim.

To illustrate the second effect, consider a simple
example in which all companies in the economy are
identical and earn $10 a share per period. Further-
more, assume that each company has a market value
of $100 a share and has 1,000 shares outstanding. All
earnings are paid out, so the values of the companies
remain constant. Finally, assume that at the outset
only two companies are in the economy, so aggre-
gate earnings are $20,000. A current investor who
holds 1 percent of each company has a pro rata share
of aggregate earnings of $200. Now assume that the
economy grows and a third company is started. As
a result, aggregate earnings rise to $30,000, but the
current investor does not participate in that growth
and thus still holds 1 percent of the first two compa-
nies with rights to earnings of $200. If the current

investor wanted to add the third company to the
portfolio without investing new cash, the investor
would have to dilute the portfolio’s holdings in the
first two companies. After the dilution, the investor
would hold 0.67 percent of each of the three compa-
nies and would thus still have rights to earnings of
$200. Therefore, the growth in earnings experienced
by the current investor does not match the growth
in aggregate earnings.

Bernstein and Arnott (2003) suggested an inge-
nious procedure for estimating the combined
impact of both effects on the rate of growth of
earnings to which current investors have a claim.
They noted that total dilution on a marketwide
basis can be measured by the ratio of the propor-
tionate increase in market capitalization to the
value-weighted proportionate increase in stock
price. More precisely, net dilution for each period
is given by the equation

(1)

where c is the percentage capitalization increase
and k is the percentage increase in the value-
weighted price index. Note that this dilution mea-
sure holds exactly only for the aggregate market
portfolio. For narrower indices, the measure can be
artificially affected if securities are added to or
deleted from the index.

To account for the impact of dilution, the
Bernstein�Arnott measure was estimated by using
monthly data for the entire universe of CRSP
stocks from 1926 to 2008. Using CRSP data for this
purpose presents one problem. The CRSP universe
was expanded twice during the sample period: in

Figure 3. S&P 500 Earnings as a Percentage of GDP, 1947–2008
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July 1962, when Amex stocks were added, and in
July 1972, when NASDAQ stocks were added.
Both these additions caused a significant increase
in market capitalization unaccompanied by a cor-
responding increase in the value-weighted price.
To eliminate the impact of these artificial disconti-
nuities, I set the estimate of net dilution at zero for
both July 1962 and July 1972.

Figure 4 plots the compounded estimate of net
dilution from 1926 to 2008. It rises continuously
except for downturns in the early 1990s and in
2006�2008. The average rate of dilution over the
entire period is 2 percent. The primary source of
dilution is the net creation of new shares as new
companies capitalize their businesses with equity.
The impact of start-ups is not surprising in light of
the fact that more than half of U.S. economic growth
comes from new enterprises, not from the growth
of established businesses. Given the continuing
importance of start-ups, the rate of dilution is
highly unlikely to subside unless the rate of inno-
vation slows. If the rate of innovation slows, how-
ever, GDP growth will also decline. Consequently,
to conclude that the rate of growth of earnings, net
of dilution, will remain largely constant is reason-
able. Therefore, to estimate the growth rate of earn-
ings to which current investors have a claim,
approximately 2 percent must be deducted from
the growth rate of aggregate earnings. 

Putting the pieces together, we can see that
growth theory predicts that current investors
should count on long-run growth in real earnings
of no more than 1 percent. This rate equals real
growth of 3 percent in aggregate earnings, adjusted
downward by 2 percent to account for dilution.

Arnott and Bernstein (2002) and Bernstein and
Arnott (2003, p. 49) observed that “earnings and
dividends grow at a pace very similar to that of per
capita GDP.” This observation correctly summa-
rizes U.S. economic history, but it may not be true
for other countries and it may not hold for the
United States in the future. In terms of my analysis,
the reason that earnings and dividends mirror per
capita GDP is that population growth and dilution
have both been about 2 percent between 1870 and
2008. Consequently, these two terms cancel each
other out when we move from estimated growth in
real per capita GDP to estimated growth in real
earnings per share. But there is no theoretical rea-
son why this cancellation should necessarily occur.
For instance, population growth in Western Europe
has fallen essentially to zero. If the United States
were to follow suit but dilution were to continue at
about 2 percent a year, growth in real earnings
would be 2 percentage points less than growth in
per capita GDP. In short, the Arnott–Bernstein
observation is a shortcut that has historically held
in the United States but is not a necessary condition.
Therefore, a more complete analysis that takes into

Figure 4. The Impact of Dilution on Investor Earnings, 1926–2008
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account both population growth and dilution is
generally preferable. I do not present that analysis
here because of limitations on dilution data for
countries other than the United States.

Implications of Economic Growth 
Theory for Expected Stock Returns
The story thus far is that economic growth places a
limit on the long-run growth of real earnings per
share available to investors. On the basis of the data
I have analyzed here, that limit is what many inves-
tors might consider a relatively anemic 1 percent.
The next step is to explore the implications of that
limitation for future returns on common stocks.

By definition, the rate of return on stock in
period t is given by

(2)

where Dt is the dividend for year t, Pt�1 is the price
at the end of year t � 1, and GPt = (Pt � Pt�1)/Pt�1.
Following Fama and French (2002), we can write
Equation 2 in terms of long-run average values,
denoted by A(), as

(3)

Equation 3 states that the long-run average return
equals the average dividend yield plus the average
capital gain.

Equation 3 holds ex ante as well as ex post. It
implies that the long-run future average return
equals the future average dividend yield plus the
future average capital gain. Assuming that the
earnings-to-price ratio is stationary, the long-run
average earnings growth rate, A(GEt), can be sub-
stituted for the average capital gain rate, giving

(4)

My preceding analysis implies that A(GEt) in
Equation 4 should be no more than about 1 percent
in the future. In addition, as of December 2008, the
current dividend yield was 3.1 percent and the
previous 50-year average was 3.3 percent. Because
the two are nearly equal, substituting either into
Equation 4 as a proxy for the future average yield
suggests that investors should not expect long-run
real returns on common stocks to go much beyond
4 percent. Note that this calculation does not need
to be adjusted for repurchases because the impact
of repurchases is already accounted for in the dilu-
tion calculation. An adjustment is required only if
future repurchases are expected to exceed their
past average.

Equation 4 can also be used to approximate the
equity risk premium. Because the real return on
short-term government securities has averaged
about 1 percent over the last 80 years, Equation 4
implies that the equity risk premium measured
with respect to short-term government securities is
approximately equal to the expected average divi-
dend yield. Using either the current yield or the
past average yield translates this number into a
long-run average equity risk premium of just more
than 3 percent. If the premium is measured with
respect to longer-maturity government securities
with greater expected real returns, the equity pre-
mium is commensurately less. This result is mark-
edly less than the average historical risk premium
measured over the 1926–2008 period that is com-
monly referenced. It is consistent, however, with a
long-running body of empirical work that shows
the ex ante risk premium to be significantly smaller
than the historical average.6

Thus far, all the results have been stated in
terms of compound growth rates. For many pur-
poses, however, the object of interest is the annual
expected return. For example, discounted-cash-
flow valuations typically require annual estimates
of the discount rate. To convert compound growth
rates, which are geometric averages, into arithmetic
averages requires taking the variance effect into
account. This step can be well approximated by
adding one-half of the annual variance of returns
to the compound growth rate.

Because earnings are volatile, the variance
effect adds about 1 percent to the compound
growth rates. This result means that growth theory
predicts that future annual real returns on common
stocks should average no more than about 5 percent
and that the annual equity risk premium for short-
term government securities is about 4 percent.

Using annual data, we can tie the growth the-
ory analysis to the long-run performance of com-
pany investments. If a company retains a fraction,
b, of its earnings and invests those funds at a real
rate of return, k, then basic finance theory teaches
that the earnings per share will grow at the rate
(b)(k). Growth theory predicts that the annual long-
run average growth in real earnings per share is
about 2 percent, taking into account both dilution
and the variance effect. From 1960 to 2008, compa-
nies in the S&P 500 retained, on average, 54 percent
of their earnings. Solving for k, this retention ratio
implies a real return on corporate investments of
about 4 percent.

One possible adjustment might be made to the
foregoing results. Recall that the dilution calcula-
tion was based on the assumption of a stable repur-
chase rate throughout the sample period. In fact,
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repurchases accelerated following the passage, in
1982, of U.S. SEC Rule 10b-18, which greatly
reduced the legal risk associated with repurchases.
More specifically, a pronounced trend toward
repurchases as the preferred form of marginal pay-
out to shareholders took place. Brav, Graham, Har-
vey, and Michaely (2005) reported that following
the SEC ruling, managers began behaving as if a
significant capital market penalty were associated
with cutting dividends but not with reducing repur-
chases. Accordingly, dividends are set conserva-
tively and repurchases are used to absorb variations
in total payout. To the extent that this reliance on
repurchases is expected to continue, the estimated
2 percent dilution effect might be too large and
growth rates would have to be adjusted upward.
Most of the 2 percent dilution, however, is associ-
ated not with the actions of existing companies but
with start-ups that finance their businesses with
new equity. Therefore, the adjustment in the overall
rate of future dilution should not be large.

International Considerations
Thus far, I have limited my analysis to the United
States. This restriction is an obvious shortcoming
because most major corporations are becoming
increasingly global. Although a detailed examina-
tion of international data is beyond the scope of this
article, several general conclusions can be drawn.
First, the data presented in Table 2 suggest that real
per capita GDP growth rates for the other developed
countries should be comparable to the U.S. growth
rate in the future. Second, for the other developed
countries, population growth rates are forecasted to
be lower. As a result, the implied limitations on
earnings growth remain largely unchanged and are
perhaps even lower when other developed coun-
tries are included in the sample. Third, with respect
to the developing countries—particularly India and
China, which are the most important by virtue of
their size—convergence predicts that they will expe-
rience higher growth rates in real per capita GDP

than the United States. In addition, most developing
countries are forecasted to have comparable or
higher population growth rates than the United
States. These forecasts suggest that companies doing
business in the developing world will experience
higher rates of earnings growth than they achieve in
the developed world. Nonetheless, as those coun-
tries develop, both real GDP and population growth
rates should decline. Furthermore, the fraction of
total earnings attributable to business in the devel-
oping world is relatively small for most companies.
Therefore, if a complete analysis were done on a
global basis, the earnings bounds derived from U.S.
data and the related predictions regarding stock
returns would be unlikely to be markedly affected.

Conclusion
The long-run performance of equity investments is
fundamentally linked to growth in earnings. Earn-
ings growth, in turn, depends on growth in real
GDP. This article demonstrates that both theoretical
research and empirical research in development
economics suggest relatively strict limits on future
growth. In particular, real GDP growth in excess of
3 percent in the long run is highly unlikely in the
developed world. In light of ongoing dilution in
earnings per share, this finding implies that inves-
tors should anticipate real returns on U.S. common
stocks to average no more than about 4–5 percent
in real terms. Although more work needs to be done
before equally definitive predictions can be made
with respect to international equities, the basic out-
look appears to be quite similar.

This article qualifies for 1 CE credit.

Notes
1. For details on the Solow model and more recent elabora-

tions, see Barro and Sala-i-Martin (2004).

2. Hall and Jones (1999) described the problem in detail and
offered an intriguing solution.

3. As a first-order approximation, the annual arithmetic mean
equals the compound growth rate plus one-half the stan-
dard deviation of the annual growth rates.

4. See, for example, Weil (2009, ch. 4).
5. For further details on the relationship between reported

earnings and NIPA profits, see Mead, Moulton, and
Petrick (2004).

6. Contributions in this area include those of Rozeff (1984);
Ross, Brown, and Goetzmann (1995); Claus and Thomas
(2001); Fama and French (2002); and Cornell and Moroz
(forthcoming).

I thank Rob Arnott, Eugene Fama, Kenneth French,
John Haut, John Hirshleifer, Jason Hsu, and Brian
Palmer for helpful comments on earlier versions of this
article. Data were graciously provided by Robert Barro
and by Research Associates, LLC.



64 www.cfapubs.org ©2010 CFA Institute

Financial Analysts Journal

Reach more than 95,000 qualified financial professionals with 
cost-effective advertising opportunities in CFA Institute print 
publications, on our website, and at conferences and seminars.  
For advertising response rates and a customized consultation on your integrated, annual marketing 
plan, contact Jim Coyne at Coyne & Associates. jmcadrep@yahoo.com or +1-585-385-3660.

References
Arnott, Robert D., and Clifford S. Asness. 2003. “Surprise!
Higher Dividends = Higher Earnings Growth.” Financial
Analysts Journal, vol. 59, no. 1 (January/February):70–87. 

Arnott, Robert D., and Peter L. Bernstein. 2002. “What Risk
Premium Is ‘Normal’?” Financial Analysts Journal, vol. 58, no. 2
(March/April):64–85. 

Barro, Robert J., and Xavier Sala-i-Martin. 2004. Economic
Growth. Cambridge, MA: MIT Press.

Barro, Robert J., and José F. Ursúa. 2008. “Macroeconomic Crises
since 1870.” NBER Working Paper 13940 (April).

Bernstein, William J., and Robert D. Arnott. 2003. “Earnings
Growth: The Two Percent Dilution.” Financial Analysts Journal,
vol. 59, no. 5 (September/October):47–55. 

Brav, Alon, John R. Graham, Campbell R. Harvey, and Roni
Michaely. 2005. “Payout Policy in the 21st Century.” Journal of
Financial Economics, vol. 77, no. 3 (September):483–527. 

Campbell, John Y., and Robert J. Shiller. 1998. “Valuation Ratios
and the Long-Run Stock Market Outlook.” Journal of Portfolio
Management, vol. 24, no. 2 (Winter):11–26. 

Central Intelligence Agency. 2008. The 2008 World Fact Book.
Washington, DC: Central Intelligence Agency.

Claus, James, and Jacob K. Thomas. 2001. “Equity Premia as Low
as Three Percent? Evidence from Analysts’ Earnings Forecasts
for Domestic and International Stock Markets.” Journal of
Finance, vol. 56, no. 5 (October):1629–1666. 

Cornell, Bradford, and Max Moroz. Forthcoming. “The Equity
Premium Revisited.” Journal of Portfolio Management.

Fama, Eugene F., and Kenneth R. French. 2002. “The Equity
Premium.” Journal of Finance, vol. 57, no. 2 (April):637–659. 

Hall, Robert E., and Charles I. Jones. 1999. “Why Do Some Coun-
tries Produce So Much More Output per Worker Than Others?”
Quarterly Journal of Economics, vol. 114, no. 1 (February):83–116. 

Maddison, Angus. 2003. The World Economy: Historical Statistics.
Paris: OECD.

Mead, Charles Ian, Brent R. Moulton, and Kenneth Petrick. 2004.
“NIPA Corporate Profits and Reported Earnings: A Comparison
and Measurement Issues.” Washington, DC: Bureau of
Economic Analysis.

Romer, Paul M. 1990. “Endogenous Technical Change.” Journal
of Political Economy, vol. 98, no. S5 (October):S71–S102. 

Ross, Stephen A., Stephen J. Brown, and William N. Goetzmann.
1995. “Survival.” Journal of Finance, vol. 50, no. 3 (July):853–873. 

Rozeff, Michael S. 1984. “Dividend Yields Are Equity Risk
Premiums.” Journal of Portfolio Management, vol. 11, no. 1
(Fall):68–75.

Solow, Robert M. 1956. “A Contribution to the Theory of
Economic Growth.” Quarterly Journal of Economics, vol. 70, no. 1
(February):65–94. 

United Nations, Department of Economic and Social Affairs.
2007. “World Population Prospects: The 2006 Revision,
Highlights.” United Nations Working Paper No. ESA/P/WP.202
(www.un.org/esa/population/publications/wpp2006/
WPP2006_Highlights_rev.pdf).

Weil, David N. 2009. Economic Growth. 2nd ed. Boston:
Addison Wesley.

[ADVERTISEMENT]




