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tion (5). This abnormal earnings growth rate corresponds to a real growth in
rents of 10 percent (assumed long-term inflation rate is 5.04 percent), which
is clearly an unreasonably optimistic assumption.

In sum, our estimates of the equity risk premium using the abnormal
earnings approach are considerably lower than the Ibbotson rate, even though
we believe the analyst forecasts we use, as well as the terminal growth
assumptions we make, are optimistic. Adjusting for such optimism would
lower our estimates further. While our estimates from the dividend growth
approach are much closer to the Ibbotson rate, we believe they are biased
upward because the assumed growth rate (g = g5) is too high an estimate for
dividend growth in perpetuity. The estimates from the abnormal earnings
approach are more reliable because we use more available information to
reduce the importance of assumed growth rates, and we are better able to
reject growth rates as being infeasible by projecting rents rather than div-
idends. Additional benefits of using the abnormal earnings approach are
illustrated in Section V.

IV. Equity Premium Estimates from Other Markets

Other equity markets offer a convenient opportunity to validate our do-
mestic results. As long as the different markets are integrated with the United
States and are of similar risk, those markets’ estimates should proxy for the
equity premium in the United States. We replicated the U.S. analysis on five
other important equity markets with sufficient data to generate reasonably
representative samples of those markets. Only a summary of our results is
provided here; details of those analyses are in Claus and Thomas (1999b).
The six markets exhibit considerable diversity in performance and underly-
ing fundamentals over our sample period. This across-market variation in-
creases the likelihood that the estimates we obtain from each market offer
independent evidence.

As with the U.S. data, earnings forecasts, actual earnings per share, divi-
dends per share, share prices, and the number of outstanding shares are
obtained from I/B/E/S. Book values of equity as of the end of year 0 are
collected from COMPUSTAT and Global Vantage for Canada and from Data-
stream for the remaining four countries. Unlike I/B/E/S and COMPUSTAT,
Datastream drops firms that are no longer active. While such deletions are
less frequent outside the United States, only surviving firms are included in
our sample. Fortunately, no bias is created in this study since we equate
market valuations with contemporaneous forecasts, and do not track perfor-
mance.!® Therefore, even if the surviving firms (included in our sample) per-
formed systematically better or worse than firms that were dropped, our
equity premium estimates are unbiased as long as market prices and earnings
forecasts in each year are efficient and incorporate the same information.

15 Note that there is no “backfilling” in our sample, where prior years’ data for successful
firms are entered subsequently.
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All data are denominated in local currency. Currency risk is not an issue
here, since it is present in the required rates of returns for both equities and
government bonds. Thus the difference between the two rates should be com-
parable across countries.

We find that analysts’ forecasts in these five markets exhibit an optimism
bias, similar to that observed in the United States. We considered other
potential sources of measurement error in the forecasts, but are confident
that any biases created by these errors are unlikely to alter our equity pre-
mium estimates much. For example, in Germany, earnings could be com-
puted in as many as four different ways: GAAP per International Accounting
Standards, German GAAP, DVFA, and U.S. GAAP1¢ I/B/E/S employees in-
dicated that they have been more successful at achieving consistency in re-
cent years (all forecasts are on a DVFA basis), but they are not as certain
about earlier years in their database. While differences in basis between
forecast and actual items would affect analyst bias, they do not affect our
estimates of market discount rates. Differences in basis across analysts con-
taminate the consensus numbers used, but the estimated market discount
rates are relatively insensitive to changes in the near-term forecasts used.

To select the month of analysis for each country, we followed the same
logic as that for the U.S. analysis. December was the most popular fiscal
year-end for all countries except for Japan, where it was March. We then
identified the period after the fiscal year-end by which annual earnings are
required to be disclosed. This period differs across countries (see Table 1 in
Alford et al. (1993)): it is three months for Japan and the United States, four
months for France, six months for Canada and the United Kingdom, and eight
months for Germany. We selected the month following the reporting deadline
as the “sure to be disclosed” month to collect forecasts for any given year.

To include a country-year in our sample, we required that the total market
value of all firms in our sample exceed 35 percent of the market value of
“primary stock holdings” for that country, as defined by Datastream. Al-
though we used a low hurdle to ensure that our sample contained contiguous
years for all countries, a substantially greater proportion of the Datastream
Market Index than our minimum hurdle is represented for most country-years.

The equity-premium estimates using the abnormal earnings and dividend
growth approaches as well as the prevailing risk-free rates for different
country-year combinations with sufficient data are reported in Table III.
The number of years with sufficient firms to represent the overall market
was highest for Canada (all 14 years between 1985 and 1998), and lowest for
Japan (8 years). As with the U.S. sample, we use a 50 percent aggregate

16 The German financial analyst society, Deutsche Vereinigung fiir Finanzanalyse (DVFA),
has developed a system used by analysts (and often by firms) to adjust reported earnings data
to provide a measure that is closer to permanent or core earnings. The adjustment process uses
both reported financial information as well as firms’ internal records. GAAP refers to Generally
Accepted Accounting Principles or the accounting rules under which financial statements are
prepared in different domiciles.
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Equity Premia as Low as Three Percent?
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dividend payout ratio to generate future dividends and book values, and
assume that abnormal earnings grow at the expected inflation rate, which is
assumed to be three percent less than the prevailing risk-free rate. For the
few years when r; in Japan is below three percent, we set g,, = 0.

The equity premium values based on the abnormal earnings approach
(kB — ry) generally lie between two and three percent, except for Japan, where
the estimates are considerably lower (and even negative in the early 1990s).
Finding that none of the almost 70 estimates of £ — r, reported in Tables II
and III are close to the Ibbotson estimate suggests strongly that that his-
torical estimate is too high. In contrast, the equity premium estimates based
on the dividend growth approach with dividends growing in perpetuity at
the five-year earnings growth forecast (g5) are considerably higher, similar
to the pattern observed in the United States. The dividend growth estimates
are very close to those reported in Khorana et al. (1997), which uses a sim-
ilar approach and a similar sample.

Repeating the sensitivity analyses conducted on the United States (de-
scribed in Section V) on these five markets produced similar conclusions.
The abnormal earnings estimates generate projections that are consistent
with experience, but the dividend growth estimates are biased upward and
generate projections that are too optimistic because the five-year earnings
growth forecast (g5) is too high an estimate for dividend growth in perpe-
tuity. The values of g5 suggest mean real dividend growth rates in perpetu-
ity that range between 6.09 percent for Canada and 8.25 percent for Japan.
These real rates exceed historic real earnings growth rates, and are at least
twice as high as the real GDP growth rates forecast for these countries.

The results observed for Japan are unusual and invite speculation. While
our results suggest that the equity premium in Japan increased during the
sample period, from about —1 percent in the early 1990s to 2 percent in the
late 1990s, these results are also consistent with a stock market bubble that
has gradually burst. That is, early in our sample period, prices were sys-
tematically higher than the fundamentals (represented by analysts’ fore-
casts) would suggest, and have gradually declined to a level that is supported
by analysts’ forecasts. Note that our sample excludes the peak valuations in
the late 1980s before the crash. Perhaps the implied equity premium in that
period would be even more negative than the numbers we estimate for the
early 1990s. Regardless of whether the poor performance of Japanese equi-
ties in the 1990s is due to correction of an earlier mispricing, it is useful to
contrast the inferences from a historic approach with those from a forward-
looking approach such as ours: the former would conclude that equity pre-
mia have fallen in Japan during the 1990s, whereas our approach suggests
the opposite.

V. Sensitivity Analyses

This section summarizes our analysis of U.S. equity data designed to gauge
the robustness of our conclusion that the equity premium is much lower
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than historic estimates. We begin by considering two relations for P/B and
P/E ratios that allow us to check whether our projections under the dividend
growth and abnormal earnings models are reasonable. Next, we document
the extent of analyst optimism in our data. Finally, we consider the sensi-
tivity of our risk premium estimates to the assumed abnormal earnings growth
rate (g,.).1"

A. P/B Ratios and the Level of Future Profitability

The first relation we examine is that between the P/B ratio and future
levels of profitability (e.g., Penman (1999)), where future profitability is the
excess of the forecast market accounting rate of return (roe,) over the re-
quired rate of return, £.

_p_O=1+roe1—k+roe2—]Z 20_1 +roe3—i;: % o ®)
bu, d+k)y (A +R)Z\ by 1+ k)° \ by,

where roe, = e,/bv,_; is the accounting return on equity in year ¢.

This relation indicates that the P/B ratio is explained by expected future
profitability (roe, — k).18 Firms expected to earn an accounting rate of return
on equity equal to the cost of capital should trade currently at book values
(pe/bvg = 1). Similarly, the P/B ratio expected in year +5 (p5/bvs), which is
determined by the assumed growth in abnormal earnings after year +5 (g,.),
should be related to profitability beyond year +5. To investigate the validity
of our assumed growth rates, we examine the profiles of future P/B ratios
and profitability levels to check if they are reasonable and related to each
other as predicted by equation (6). Future book values are generated by
adding projected earnings and subtracting projected dividends (assuming a
50 percent payout) to the prior year’s book value. Similarly, projected mar-
ket values are obtained by growing the prior year’s market value at the
discount rate (%) less projected dividends.

Table IV provides data on current and projected values of P/B ratios and
profitability. Current market and book values are reported in columns 1 and
2, and projected market and book values in year +5 are reported in columns

17 We also examined Value Line data for the DOW 30 firms for two years: 1985 and 1995
(details in Claus and Thomas (1999a)). Value Line provides both dividend forecasts (over a four-
or five-year horizon) and a projected price. This price is, in effect, a terminal value estimate,
which obviates the need to assume dividend growth in perpetuity. Unfortunately, those risk
premium estimates appear to be unreliable: The estimated discount rate is 20 percent (8.5
percent) for 1985 (1995). These results are consistent with Value Line believing that the DOW
30 firms are undervalued (overvalued) in 1985 (1995); that is, current price does not equal the
present value of forecast dividends and projected prices. This view is supported by their rec-
ommendations for the proportion to be invested in equity: it was 100 percent through the 1980s,
and declined through the 1990s (it is currently at 40 percent).

18 The growth in book value terms in equation (6), bv,/bv,, which add a multiplicative effect,
have been ignored in the discussion because of the built-in correlation with roe, — k. Higher roe,
results in higher ¢,, which in turn causes higher growth in by, because dividend payouts are
held constant at 50 percent for all years.
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3 and 4. These values are used to generate current and year +5 P/B ratios,
reported in columns 5 and 6. Columns 7 through 12 contain the forecasted
accounting rate of return on equity for years 1 to 6, which can be compared
with the estimated market discount rate, %, reported in column 13, to obtain
forecasted profitability.

The current P/B ratio has been greater than 1 in every year in the sample
period, and has increased steadily over time, from 1.5 in 1985 to 3.8 in 1998.
Consistent with equation (6), all forecasted roe values for years 1 through 6
in Table IV exceed the corresponding values of k. Increases in the P/B ratio
over the sample period are mirrored by corresponding increases in forecast
profitability (roe, — %) in years +1 through +5 as well as forecast profit-
ability in the posthorizon period (after year +5), as measured by the implied
price-to-book ratio in year +5. Finally, the tendency for P/B ratios to revert
gradually over the horizon toward one (indicated by the year +5 values in
column 6 being smaller than the year 0 values in column 5) is consistent
with intuition (e.g., Nissim and Penman (1999)).

We also extended our investigation to years beyond year +5 for the as-
sumptions underlying the abnormal earnings estimates, and find that the
pattern of projections for P/B and roe remain reasonable. In contrast, those
projections for the assumptions underlying the dividend growth model esti-
mates suggest that the underlying growth rates are unreasonably high. To
provide an illustrative example of those results, we contrast in Figure 2 the
patterns for future roe and P/B that are projected for the dividend growth
and abnormal earnings approaches for 1991. The roe levels are marked off
on the left scale, and P/B ratios are shown on the right scale. Recall that the
market discount rates estimated for the abnormal earnings and dividend
growth approaches are 11.05 percent (k) and 15.16 percent (£*) and the
corresponding terminal growth rates for abnormal earnings and dividends
are 5.04 percent and 12.12 percent.

The projections for the abnormal earnings method (indicated by bold lines)
continue to remain reasonable. The P/B ratio always exceeds one, but it
trends down over time. Consistent with P/B exceeding one, the roe is always
above the 11.05 percent cost of capital, and trends toward it after year +5.
Note that the optimistic analyst forecasts cause roe projections to climb for
years +1 through +5, but the subsequent decline in roe is because the prof-
itability growth implied by g,, (our assumed growth in abnormal earnings
past year +5) is lower than that implied by g5.

The results for the dividend growth approach illustrate the benefits of
using projected accounting ratios to validate assumed growth rates. The prof-
itability (roe) is actually below the cost of equity of 15.16 percent ("), for
the first three years, even though the P/B ratio is greater than one. There-
after, the profitability keeps increasing, to a level above 20 percent by year
+15. Both the high level of profitability and its increasing trend are not
easily justified, especially when they are observed repeatedly for every year
in our sample. Similarly, the increasing pattern for P/B, which is projected
to increase from about two to about three by year +15, is hard to justify.
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Figure 2, Pattern of future price-to-book (P/B) ratios and profitability, measured as
excess of accounting return on equity (roe) over estimated discount rates (¢ and k),
for dividend growth and abnormal earnings approaches for U.S. stocks as of April,
1991. For the dividend growth model described by equation (1) in Table II, dividends are as-
sumed to grow at the consensus five-year earnings growth rate of 12.12 percent, and future roe
is compared with the estimated market discount rate of 15.16 percent (£*). For the abnormal
earnings model described by equation (5) in Table II, abnormal earnings are assumed to grow
at an anticipated inflation rate of 5.04 percent, and roe is compared with the estimated market
discount rate of 11.05 percent {&). Projected P/B ratios are shown for both models.

These projections are, however, consistent with an estimated discount rate
that is too high. Since near-term analysts’ forecasts of profitability are below
this discount rate, future levels of profitability have to be unreasonably high
to compensate.

B. P/E Ratios and Forecast Growth in Profitability

The second relation we use to check the validity of our assumptions re-
garding g, is the price—earnings ratio, described by equation (7) (see deri-
vation in Claus and Thomas, 1999a). Price-earnings ratios are a function of
the present value of future changes in abnormal earnings, multiplied by a
capitalization factor (= 1/k).

po 1 Aae, Aaeg

e k| etk etk | @

where Aae, = ae, — ae,_, is the change in expected abnormal earnings over
the prior year,
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The price—earnings ratio on the left-hand side deviates slightly from the
traditional representation in the sense that it is a “forward” price—earnings
ratio, based on expected earnings for the upcoming year, rather than a “trail-
ing” price—earnings ratio (py/ey), which is based on earnings over the year
just concluded. The relation between future earnings growth and forward
price—earnings ratios is simpler than that for trailing price—earnings
ratios.l® Therefore, we use only the forward price-earnings ratio here and
refer to it simply as the P/E ratio.

The results reported in Table V describe P/E ratios and growth in abnormal
earnings derived from analysts’ forecasts for the market. The first four col-
umns provide market values and the corresponding upcoming expected earn-
ings for year 0 and year +5. These numbers are used to generate the current
and year +5 P/E ratios reported in columns 5 and 6, which can be compared
to the values of 1/k reported in column 18.20 According to equation (7), ab-
sent growth in abnormal earnings, the P/E ratio should be equal to 1/k, and
the P/E ratio should be greater (less) than 1/k for positive (negative) ex-
pected growth in abnormal earnings. Forecast growth rates in abnormal earn-
ings for years +2 through +6 are reported in columns 7 through 11. To
maintain equivalence with the terms in equation (7), growth in abnormal
earnings is scaled by earnings expected for year +1 (e;) and then discounted.

To understand the relations among the numbers in the different columns,
consider the row corresponding to 1991. The market P/E ratio of 15.1 is
higher than the inverse of the discount rate (1/k = 9.0). That difference of
6.1 is represented by the sum of the present value of the abnormal earnings
growth terms in future years, scaled by e; (this sum needs to be multiplied
by 1/k as shown in equation (7)). These growth terms decline from 13 per-
cent in year 2 to 2 percent in year 6, and continue to decline thereafter. By
year +5, the market P/E is expected to fall (to 11.7), since some of the growth
in abnormal earnings (represented by the amounts in columns 7 through 11)
is expected to have already occurred by then. Turning to the other sample
years, the P/E ratios in year 0 (column 5) have generally increased through
the sample period, and so have the values of 1/&. Consistent with P/E ratios
exceeding 1/k in every year, abnormal earnings are forecast to exhibit pos-
itive growth for all cells in columns 7 to 11. Also, the P/E ratios in year +5
are forecast to decline, relative to the corresponding year 0 P/E values, be-
cause of the value represented by the amounts in columns 7 to 11.

1% Since the numerator of the P/E ratio is an ex-dividend price (p,), the payment of a large
dividend (d,) would reduce p, without affecting trailing earnings (e,), thereby destroying the
relation between p, and e,. This complication does not arise when expected earnings for the
upcoming period (e,) is used instead of e,.

20 If the numbers in Table V appear to be not as high as the trailing P/E ratios commonly
reported in the popular press, note that forward P/E ratios are generally smaller than trailing
P/E ratios for the following reasons. First, next year’s earnings are greater than current earn-
ings because of earnings growth. Second, current earnings contain one-time or transitory com-
ponents that are on average negative, whereas forecast earnings focus on core or continuing
earnings.
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For purposes of comparison with other work, we also report in columns 12
through 17 of Table V the growth in forecast earnings (as opposed to growth
in abnormal earnings) for years +1 through +6. Forecasted growth in earn-
ings declines over the horizon, similar to the pattern exhibited by growth in
abnormal earnings. Note the similarity in the pattern of earnings growth for
all years in the sample period: the magnitudes of earnings growth estimates
appear to settle at around 12 percent by year +5, before dropping sharply to
values around 7 percent in the posthorizon period (year +6). Again, this
decline occurs because the earnings growth implied by g, (our assumed
growth in abnormal earnings past year +5) is lower than g;.

The results in Table V confirm the predictions derived from equation (7)
as well as the intuitive links drawn in the literature. As with the results for
P/B ratios, the trends for P/E ratios and growth in abnormal earnings ex-
hibit no apparent discrepancies that might suggest that the assumptions
underlying our abnormal earnings model are unreasonable.

C. Bias in Analyst Forecasts

We considered a variety of biases that may exist in the I/B/E/S forecasts,
but found only the well-known optimism bias to be noteworthy (details pro-
vided in Claus and Thomas (1999a)).2* We compute the forecast error for
each firm in our sample, representing the median consensus forecast as of
April less actual earnings, for different forecast horizons (year +1, +2, . ..
+5) for each year between 1985 and 1997. Table VI contains the median
forecast errors {(across all firms in the sample for each year), scaled by share
price. In general, forecasted earnings exceed actual earnings, and the extent
of optimism increases with the horizon.22 There is, however, a gradual re-
duction in optimism toward the end of the sample period.

Since the forecast errors in Table VI are scaled by price, comparing the
magnitudes of the median forecast errors with the inverse of the trailing
P/E ratios (or E/P ratios) is similar to a comparison of forecast errors with
earnings levels. While the trailing E/P ratios for our sample vary between 5
and 9 percent, the forecast errors in Table VI vary between values that are
in the neighborhood of 0.5 percent for year +1 to around 3 percent in year
+5. Comparing the magnitudes of year +5 forecast errors with the implied
E/P ratios indicates that forecasted earnings exceed actual earnings by as

21 1/B/E/S removes one-time items (typically negative) from reported earnings. That is, the
level of optimism would have been even higher if we had used reported numbers instead of
actual earnings according to I/B/E/S.

22 Tn addition to increasing with forecast horizon, the optimism bias is greater for certain
years where earnings were depressed temporarily. The higher than average dividend payouts
observed in Table I for 1987 and 1992 indicate temporarily depressed earnings in those years,
and the forecast errors are also higher than average for those years. For example, the two
largest median year +2 forecast errors are 1.86 and 1.81 percent, and they correspond to two-
year out forecasts made in 1985 and 1990.
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much as 50 percent at that horizon. These results suggest that our equity
premium estimates are biased upward because we do not adjust for the con-
siderable optimism in earnings forecasts for years +1 to +5. They also sug-
gest that we are justified in dropping assumed growth rates for earnings
past year +5 (column 17 versus column 16 in Table V).

D. Impact of Variation in the Assumed Growth Rate
in Abnormal Earnings Beyond Year +5 (g,.)

We begin by considering two alternative cases for g,.: three percent less
and three percent more than our base case, where g,, is assumed to equal
the expected inflation rate. As mentioned in the Appendix, our base growth
rate of g, = r; — 3% is higher than any rate assumed in the prior abnormal
earnings literature. Adding another three percent to the growth rate, which
would require rents to grow at a three percent real rate in perpetuity, raises
the level of optimism further. Dropping three percent from the base case, in
the lower growth scenario, would be equivalent to assuming a very low nom-
inal growth rate in abnormal earnings, and would be only slightly more
optimistic than the assumptions in much of the prior abnormal earnings
literature.

For the higher (lower) growth rate scenario, corresponding to g,, =7 (84, =
r; = 6%), the average risk premium over the 14-year sample period increases
(decreases) to a mean of 4.66 (2.18), from a mean of 3.40 percent for the base
case. Even for the high growth rate in abnormal earnings, the increase in
the estimated risk premium is modest, and leaves it substantially below the
traditional estimates of the risk premium. While increasing (decreasing) the
growth rate increases (decreases) the terminal value, it also reduces (in-
creases) the present value of that terminal value because of the higher (lower)
discount rate it engenders.

We also considered a synthetic market portfolio each year constructed to
have no expected future abnormal earnings, to avoid the need for an as-
sumed abnormal earnings growth rate beyond year +5. As described in equa-
tion (6), portfolios with P/B = 1 should exhibit no abnormal earnings; that
is, the roe, should on average equal % for this synthetic market. The last
term in equation (5), representing the terminal value of abnormal earnings
beyond year +5, is set to zero and the estimates for £ obtained iteratively
each year. The mean estimate for £ — r from this synthetic market is 2.20 per-
cent, which is slightly lower than the mean risk premium of 3.40 percent in
Table II. Note that a lower discount rate is not expected for the synthetic
market, since it has a beta close to one each year and has a lower P/B
than the market. (Low P/B firms are expected to generate higher returns
(e.g., Gebhardt, Lee, and Swaminathan (forthcoming).) The higher discount
rates observed for the assumptions underlying our abnormal earnings model
support our view that the analyst forecasts we use and our assumption that
the terminal growth in abnormal earnings equals expected inflation (g,, =
ry — 3%) are both optimistic.
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VI. Conclusion

Barring some notable exceptions (e.g, Siegel (1992 and 1998), Blanchard
(1993), Malkiel (1996), and Cornell (1999)), academic financial economists
generally accept that the equity premium is around eight percent, based on
the performance of the U.S. market since 1926. We claim that these esti-
mates are too high for the post-1985 period that we examine, and the equity
premium is probably no more than three percent. Our claim is based on
estimates of the equity premium obtained for the six largest equity markets,
derived by subtracting the 10-year risk-free rate from the discount rate that
equates current prices to forecasted future flows (derived from I/B/E/S earn-
ings forecasts). Growth rates in perpetuity for dividends and abnormal earn-
ings need to be much higher than is plausible to justify equity premium
estimates of about eight percent. Not only are such growth rates substan-
tially in excess of any reasonable forecasts of aggregate growth (e.g., GDP),
the projected streams for various indicators, such as price-to-book and price-
to-earnings ratios, are also internally contradictory and inconsistent with
intuition and past experience.

We agree that the weight of the evidence provided by the historical per-
formance of U.S. stock markets since 1926 is considerable. Yet there are
reasons to believe that this performance exceeded expectations, because of
potential declines in the equity premium, good luck, and survivor bias. While
projecting dividends to grow at earnings growth rates forecast by analysts
provides equity premium estimates as high as eight percent, we show that
those growth forecasts exhibit substantial optimism bias and need to be
adjusted downward. In addition to our results, theory-based work, historical
evidence from other periods and other markets, and surveys of institutional
investors all suggest that the equity premium is much lower than eight per-
cent. Overall, we believe that an eight percent equity premium is not sup-
ported by an analysis that compares current market prices with reasonable
expectations of future flows for the markets and years that we examine.

Appendix: Assumed Growth Rates in Perpetuity for
Dividends (g) and Abnormal Earnings (g,.)

While the conceptual definition of g is clear—it is the dividend growth
rate that can be sustained in perpetuity, given current capital and future
earnings23—determining this rate from fundamentals is not easy. To illus-
trate, take two firms that are similar in every way, except that they have
announced different dividend policies in the current period, which results in
a higher expected forward dividend yield (d,/p,) for one firm than the other,
say 7 percent and 1 percent. What can be said about g for the two firms?

23 Assuming too high a rate would cause the capital to be depleted in some future period, and
assuming too low a rate would cause the capital to grow “too fast.”
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Examination of equation (1) indicates that g for the low dividend yield firm
must be 6 percent higher than g for the higher dividend yield firm, assum-
ing they both have the same discount rate (£*). If " equals 10 percent, for
example, the value of g for the two firms must be 3 percent and 9 percent.
These two values of g are substantially different from each other, even though
the two firms are not.

In addition to being a hypothetical rate, g need not be related to historic
or forecasted near-term growth rates for earnings or dividends. Dividend
payout ratios can change over time because of changes in the investment
opportunity set available and the relative attractiveness of cash dividends
versus stock buybacks. Since changes in dividend payout affect the dividend
yield, which in turn affects g, historic growth rates may not be relevant for
g. Also, if dividend policies are likely to change over time, g need not be
related to g5 (the growth rate forecast for earnings over the next five years),
a rate that is frequently used to proxy for g. Various scenarios can be con-
structed for the two firms in the example above to obtain similar historic
and/or near-term forecast growth rates and yet have substantially different
values for g.

Despite the difficulties noted above, both historic and forecast rates for
aggregate dividends, earnings, and other macroeconomic measures (such as
GDP) have been used as proxies for g. We note that these proxies create
additional error. First, it is important to hold the unit of investment con-
stant through the period where growth is measured. In particular, any growth
created at the aggregate level by the issuance/retirement of equity since the
beginning of the period should be ignored. Second, profits from all activities
conducted outside the publicly traded corporate sector that are included in
the macroeconomic measures should be deleted, and all overseas profits re-
lating to this sector that are excluded from some macroeconomic measures
should be included.

To control for the unit of investment problem, we use forecasted growth in
per-share earnings rather than aggregate earnings, and to mitigate the prob-
lems associated with identifying g, we focus on growth in rents (abnormal
earnings), g,., rather than dividends. To understand the benefits of switch-
ing to g,., it is important to describe some features of abnormal earnings.
Expected abnormal earnings would equal zero if book values of equity re-
flected market values.24 If book values measure input costs fairly, but do not
include the portion of market values that represent economic rents (not yet
earned), abnormal earnings would reflect those rents. However, the magni-
tude of such rents at the aggregate market level is likely to be small, and
any rents that emerge are likely to be dissipated over time for the usual
reasons (antitrust actions, global competition, etc.). As a result, much of the

24 That is, if market prices are efficient and book values are marked to market values each
period, market (book) values are expected to adjust each period so that no future abnormal
returns (abnormal earnings) are expected.
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earlier literature using the abnormal earnings approach has assumed zero
growth in abnormal earnings past the “horizon” date.25

Returning to the two-firm example, shifting the focus from growth in div-
idends to growth in rents removes much of the confusion caused by transi-
tory changes in dividend payouts and dividend yields: these factors should
have no impact on growth in rents, since the level of and growth in rents are
determined by economic factors such as monopoly power. That is, even though
the two firms have different forecasted earnings and dividends, the fore-
casted abnormal earnings and growth in abnormal earnings should be identical.

We believe, however, that the popular assumption of zero growth in ab-
normal earnings may be too pessimistic because accounting statements are
conservative and understate input costs: assets (liabilities) tend to be under-
stated (overstated) on average. For example, many investments (such as re-
search and development, advertising, and purchased intangibles) are written
off too rapidly in many domiciles. As a result, abnormal earnings tend to be
positive, even in the absence of economic rents. Growth in abnormal earn-
ings under conservative accounting is best understood by examining the be-
havior of the excess of roe (the accounting rate of return on the book value
of equity) over % (the discount rate). Simulations and theoretical analyses
(e.g., Zhang (2000)) of the steady-state behavior of the accounting rate of
return under conservative accounting suggest two important determinants:
the long-term growth in investment and the degree of accounting conserva-
tism. These analyses also suggest that roe approaches k, but remains above
it in the long-term.

Even though a decline in the excess of roe over k should cause the mag-
nitude of abnormal earnings to fall over time, a countervailing factor is the
growth in investment, which increases the base on which abnormal earnings
are generated. We assume as a first approximation that the latter effect is
greater than the former, and that abnormal earnings increase in perpetuity
at the expected inflation rate. Since we recognize that this assumption is an
approximation, we elected to err on the side of choosing too high a growth
rate to ensure that our equity premium estimates are not biased downward.
Also, we conduct sensitivity analyses to identify the impact on our equity
premium estimates of varying the assumed growth rate within a reasonable
range.
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Schools brief | Six big ideas

Coase’s theory of the firm

If markets are so good at directing resources, why do companies exist? The first in our series on big economic
ideas
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ONE morning, an economist went to buy a shirt. The one he chose was a marvel of global production. It was
made in Malaysia using German machines. The cloth was woven from Indian cotton grown from seeds
developed in America. The collar lining came from Brazil; the artificial fibre from Portugal. Millions of shirts
of every size and colour are sold every day, writes Paul Seabright, the shirt-buying economist, in his 2004
book, “The Company of Strangers”. No authority is in charge. The firms that make up the many links in the
chain that supplied his shirt had merely obeyed market prices.

Throwing light on the magic of market co-ordination was a mainstay of the “classical” economics of the late-
18th and 19th centuries. Then, in 1937, a paper published by Ronald Coase, a British economist, pointed out a
glaring omission. The standard model of economics did not fit with what goes on within companies. When
an employee switches from one division to another, for instance, he does not do so in response to higher
wages, but because he is ordered to. The question posed by Coase was profound, if awkward for economics:
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why are some activities directed by market forces and others by firms?

ADVERTISEMENT

His answer was that firms are a response to the high cost of using markets. It is often cheaper to direct tasks
by fiat than to negotiate and enforce separate contracts for every transaction. Such “exchange costs” are low in
markets for standardised goods, wrote Coase. A well-defined task can easily be put out to the market, where a
contractor is paid a fixed sum for doing it. The firm comes into its own when simple contracts of this kind
will not suffice. Instead, an employee agrees to follow varied and changing instructions, up to agreed limits,
for a fixed salary.

Coase had first set out his theory while working as a lecturer in Dundee, in 1932, having spent the prior
academic year in America, visiting factories and businesses. “The nature of the firm”, his paper, did not
appear for another five years, in part because he was reluctant to rush into print. Though widely cited today, it
went largely unread at first. But a second paper, “The problem of social cost”, published in 1960, by which
time he had moved to America, brought him to prominence. It argued that private bargaining could resolve
social problems, such as pollution, as long as property rights are well defined and transaction costs are low
(they rarely are). He had been asked to expound his new theory earlier that year to a sceptical audience of
University of Chicago economists. By the end of the evening, he had won everyone around. Coase was invited
to join the university’s faculty in 1964; and there he remained until his death in 2013 at the age of 102.

In 1991 Coase was awarded the Nobel prize for economics, largely on the strength of these two papers. But as
late as 1972, he lamented that “The nature of the firm” had been “much cited and little used”. In a strange way,
Coase himself was partly to blame. The idea of transaction costs was such a good catch-all explanation for

tricky subjects that it was used to close down further inquiry. In fact, Coase’s paper raised as many difficult
questions as it answered. If firms exist to reduce transaction costs, why have market transactions at all? Why
not further extend the firm’s boundaries? In short, what decides how the economy as a whole is organised?

ADVERTISEMENT
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Almost as soon as Coase had wished for it, a body of more rigorous research on such questions began to
flourish. Central to it was the idea that it is difficult to specify all that is required of a business relationship, so
some contracts are necessarily “incomplete”. Important figures in this field include Oliver Williamson,
winner of the Nobel prize in economics in 2009, and Oliver Hart and Bengt Holmstrom, who shared the prize
in 2016. These and other Coase apostles drew on the work of legal theorists in distinguishing between spot
transactions and business relations that require longer-term or flexible contracts.

Spot markets cover most transactions. Once money is exchanged for goods, the deal is completed. The
transaction is simple: one party wants, another supplies. There is little scope for dispute, so a written contract
can be dispensed with. If one party is unhappy, he will take his business elsewhere next time. Spot markets
are thus largely self-policing. They are well suited to simple, low-value transactions, such as buying a
newspaper or taking a taxi.

Things become trickier when the parties are locked into a deal that is costly to get out of. Take a property
lease, for instance. A business that is evicted from its premises might not quickly find a building with similar
features. Equally, if a tenant suddenly quit, the landlord might not find a replacement straight away. Each
could threaten the other in a bid for a better rent. The answer is a long-term contract that specifies the rent,
the tenure and use of the property. Both parties benefit.

But for many business arrangements, it is difficult to set down all that is required of each party in all
circumstances. In such cases, formal contracts are by necessity “incomplete” and sustained largely by trust.
An employment contract is of this type. It has a few formal terms: job title, work hours, initial pay and so on,
but many of the most important duties and obligations are not written down. It is thus like a “mini-society

with a vast array of norms beyond those centred on the exchange and its immediate processes”, wrote Mr
Williamson. Such a contract stays in force mostly because its breakdown would hurt both parties. And
because market forces are softened in such a contract, it calls for an alternative form of governance: the firm.

One of the first papers to elucidate these ideas was published in 1972 by Armen Alchian and Harold Demsetz.
They defined the firm as the central contractor in a team-production process. When output is the result of a
team effort, it is hard to put the necessary tasks out to the market. That is because it is tricky to measure the
contribution of each member to the finished work and to then allocate their rewards accordingly. So the firm
is needed to act as both co-ordinator and monitor of a team.

Chain tale

If a team of workers requires a firm as monitor, might that also be true for teams of suppliers? In some cases,
firms are indeed vertically integrated, meaning that suppliers of inputs and producers of final goods are
under the same ownership. But in other cases, suppliers and their customers are separate entities. When is
one set-up right and not the other?

A paper published in 1986 by Sanford Grossman and Mr Hart sharpened the thinking on this. They
distinguished between two types of rights over a firm’s assets (its plant, machinery, brands, client lists and so
on): specific rights, which can be contracted out, and residual rights, which come with ownership. Where it

hecomes costlv for a comnanv to snecifv all that it wants from a sunnlier it miesht make sense to acanire it in
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order to claim the residual rights (and the profits) from ownership. But, as Messrs Grossman and Hart noted,

something is also lost through the merger. The supplier’s incentive to innovate and to control costs vanishes,
because he no longer owns the residual rights.

ADVERTISEMENT

To illustrate this kind of relationship, they used the example of an insurance firm that pays a commission to
an agent for selling policies. To encourage the agent to find high-quality clients, which are more likely to
renew a policy, the firm defers some portion of the agent’s pay and ties it to the rate of policy renewals. The
agent is thus induced to work hard to find good clients. But there is a drawback. The insurance firm now has
an incentive of its own to shirk. While the agent is busting a gut to find the right sort of customers, the firm

can take advantage by, say, cutting its spending on advertising its policies, raising their price or lowering their
quality.

Luea B'Urbine

There is no set-up in which the incentives of firm and agent can be perfectly aligned. But Messrs Grossman
and Hart identified a next-best solution: the party that brings the most to any venture in terms of “non-
contractible” effort should own the key assets, which in this case is the client list. So the agent ought to own
the list wherever policy renewals are sensitive to sales effort, as in the case of car insurance, for which people
tend to shop around more. The agent would keep the residual rights and be rewarded for the effort to find the
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clients. But in cases where the firm brings more to the party than the sales agent—for example, when clients
are “stickier” and the first sale is crucial, as with life insurance—a merger would make more sense.

This framework helps to address one of the questions raised by Coase’s original paper: when should a firm
“make” and when should it “buy”? It can be applied to vertical business ties of all kinds. For instance,
franchises have to abide by a few rules that can be set down in a contract, but get to keep the residual profits
in exchange for a royalty fee paid to the parent firm. That is because the important efforts that the parent
requires of a franchisee are not easy to put in a contract or to enforce.

The management of ties between a firm and its “stakeholders” (its customers, suppliers, employees and
investors) is another variation on this theme. A firm often wants to put restraints on the parties it does
business with. Luxury-goods firms or makers of fancy sound equipment may ban retailers from discounting
msiia ggﬁgsc%?cmay to spur them to compete with rivals on the quality of their shops, service and advice.

If one of the challenges set by Coase was to explain where the boundary between firms and markets lies,
another was for economic analysis not to cease once it reached the factory gate or office lobby. A key issue is
how agreements are structured. Why, for instance, do employment contracts have so few formal obligations?
One insight from the literature is that a tightly specified contract can have perverse outcomes. If teachers are
paid according to test results, they will “teach to the test” and pay less regard to other tasks, such as inspiring
pupils to think independently. If chief executives are paid to boost the firm’s short-term share price, they will
cut investment projects that may benefit shareholders in the long run.

Mr Holmstrom and Paul Milgrom established that where important tasks are hard to monitor, and where a
balance of activities is needed, then a contract should shun strong incentives tied to any one task. The best
approach is to pay a fixed salary and to leave the balance of tasks unspecified. A related idea developed by Mr
Hart and John Moore is of a job contract as a “reference point” rather than as a detailed map. Another insight
is that deferred forms of pay, such as company pension schemes and promotions based on seniority, help
cement long-term ties with employees and reward them for investing in skills specific to the relationship.

Coase noted in 1937 that the degree to which the mechanism of price is superseded by the firm varies with the
circumstances. Eighty years on, the boundary between the two might appear to be dissolving altogether. The
share of self-employed contractors in the labour force has risen. The “gig economy” exemplified by Uber
drivers is mushrooming.

Yet firms are unlikely to wither away. Prior to Uber, most taxi drivers were already self-employed. Spot-like
job contracts are becoming more common, but flexibility comes at a cost. Workers have little incentive to
invest in firm-specific skills, so productivity suffers. And even if Mr Seabright’s shirt was delivered by a set of
market-based transactions, the supply chains for complex goods, such as an iPhone or an Airbus A380
superjumbo, rely on long-term contracts that are often “incomplete”. Coase was the first to spot an enduring
truth. Successful economies need both the benign dictatorship of the firm and the invisible hand of the
market.

Coase’s theory of the firm: a reading list

1 “The Nature of the Firm” by R H Coase, Economica, 1937

2 “The Problem of Social Cost” by R H Coase, Journal of Law and Economics, 1960
3 “Industrial Organisation: A Proposal for Research” by R H Coase, NBER, 1972

4 “Production, Information Costs and Economic Organisation” by Armen A Alchian and Harold Demsetz, American Economic
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5 “Transaction-Cost Economics: The Governance of Contractural Relations” by Oliver E Williamson, Journal of Law and Economics,

1979

6 “The Costs and Benefits of Ownership: A Theory of Vertical and Lateral Integration” by Sanford Grossman and Oliver Hart, Journal

of Political Economy, 1986

7 “Multitask Principal-Agent Analysis: Incentive Contracts, Asset Ownership and Job Design” by Bengt Holmstrom and Paul
Milgrom, Journal of Law, Economics and Organisation, 1991

8 “The Firm as Sub-economy” by Bengt Holmstrom, Journal of Law Economics & Organisation, 1999

9 “The Theory of the the Firm as Governance Structure: From Choice to Contract” by Oliver E Williamson, 2002

10 “Contracts as Reference Points” by Oliver Hart and John Moore, Quarterly Journal of Economics, 2008
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Apr. 19, 2018 1:04 PM ET10 comments | 1 Like
by: Matt Comer

Summary

o Growth rate of a stock equals dividend plus earnings growth.
¢ There are short-term factors that have boosted earnings.

¢ International growth makes up the largest portion of earnings growth.

Growing earnings have propelled the overall markets to new highs the last few years. With
first-quarter earnings expected to grow at an 18.4% annual rate, it raises the question of
how is this possible when GDP is only 2.58%7 | researched this issue and found that
many reputable sources have attacked this issue from different angles. My aim is to try
and break down and simplify this issue and discuss why there is such a large discrepancy.
There are many factors driving the discrepancy between earnings growth and GDP
growth, but the primary factor is international earnings growth.

Going Over The Basics

Just in case some readers have forgotten, the growth rate of a stock should equal its
dividend rate plus its earnings growth, assuming the PE ratio stays constant. A company
late in its growth stage will usually pay a larger dividend than a younger company that is
rapidly growing. The rapidly growing company has ample opportunity to re-invest
earnings, which will allow it to grow its earnings at a faster rate than a company paying a
large dividend.

The PE ratio is a little beyond the scope of this article, but it is worth noting the current
S&P 500 trailing PE of 24.24 is high based on historical standards. A major reason this
ratio is high is because analysts predict rapidly growing earnings and the forward PE ratio
is 17.12. The question still remains, how do we have such rapidly growing earnings in a
slow growth economic environment?

S&P Revenue is Not the Same as GDP but Should be Close in a
Closed Economy

https://seekingalpha.com/article/4164052-how-18_4-earnings-growth-in-2_58-gdp-economy
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S&P revenue does not equal GDP and is calculated in a much different way. Gross
domestic products and services are the total value of goods produced and services
provided in a country during one year. Services make up a much larger portion of GDP,
and manufacturing makes up a much larger portion of S&P 500 earnings. Consumer
spending has a much larger impact on GDP and business spending impacts S&P 500
revenue more. There are other differences, but the biggest difference is obviously that
GDP growth does not include the international sales of S&P 500 companies. With GDP,
globalization has a negative impact since exports are subtracted from imports.

Despite the differences in how GDP growth and the S&P 500 earnings growth are
calculated, historically, these numbers have been very close. We will discuss the impact of
increasing globalization in another section, but in a closed economy, these two numbers
are similar over an extended period of time. Over the short term, there are factors that can
cause GDP and S&P earnings to differ in a closed economy.

There are Short-Term Factors Impacting Earnings

What if profit margins rise in a closed economy and earnings make up a greater
percentage of revenue? Due to lower labor cost, a weak dollar, and low interest rates, that
is exactly what have been occurring with the S&P 500. The following chart shows

corporate profits as a percentage of GDP.

FRED

-

As the chart shows, corporate profits currently make up a much larger percentage than

they have historically. With the labor market tightening, interest rates rising, and the dollar
gaining strength, the portion of this trend related to U.S. earnings is likely to reverse. Over
the long term, corporate profits as a percentage of GDP should drop to historical norms in

a closed economy.
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This is Not a Closed Economy

The most obvious difference between GDP growth and S&P 500 earnings growth is
international earnings growth. GDP growth equals population growth plus productivity
growth. With emerging economies like China and India rapidly increasing production as
their population expands, it is no secret that their GDP growth rates are higher than
developed countries like the U.S. This of course means if General Motors (GM)
manufactures and sells cars in China, their growth rate for their Chinese business should
roughly match China’s relatively higher GDP growth rate. With China’s GDP growth
exceeding U.S. GDP growth, it is easy to see how a company with business in China
might have an earnings growth rate that exceeds U.S. GDP.

| think varying GDP growth rates in different countries is well understood, but what about
growth attributed to companies rapidly gaining market share within emerging market
countries? For example, there is very little room for Walmart (WMT) to grow in the United
States, as the market is clearly saturated with their stores. However, with far fewer stores
in Mexico, Walmart’s growing market share in Mexico could cause its growth rate to far
exceed Mexico's GDP rate. Walmart could add stores in new cities and rapidly grow
throughout Mexico, just as they did years ago in the United States. Earnings growth
should roughly equal GDP growth in a closed market, but an established and dominant
company like Walmart can far exceed the GDP growth rate when rapidly acquiring market
share in a new market.

Understanding how international growth could impact S&P earnings is easier than
quantifying it. This is because not all companies in the S&P 500 offer sales and earnings
data for each region they do business in. Analysts have tried to organize data by either
assuming all companies which didn’t separate international sales had no international
sales, or by only using companies which did offer complete international sales data. Both
of these methods are imperfect, but it is certain that international sales make up an
increasing amount of total S&P 500 revenue.

In the fourth quarter of 2017, companies with over 50 percent of international exposure
reported higher earnings growth than companies with less than 50% international sales
exposure. The following chart shows the earnings growth and revenue growth for S&P
500 companies based on their exposure to international business. This analysis assumes
companies which didn't report international earnings had no international earnings.

https://seekingalpha.com/article/4164052-how-18_4-earnings-growth-in-2_58-gdp-economy 3/5
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S&P 500 Earnings & Revenue Growth: Q4 2017
(Source: FactSet)
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As the chart shows, earnings growth for companies with over half of their sales in foreign
countries was 5.4% greater than companies with less international exposure. The chart
also shows international earnings growth exceeded international sales growth. These
charts certainly show a direct correlation between international growth and earnings
growth, but it is tough to tell the exact nature of this growth. We still don’t know how much
earnings growth was attributed to emerging markets such as China and developed
international markets such as the UK and most of Europe. We also don’t know how much
of this growth can be attributed to normal GDP growth, and how much is attributed to the
market share increases companies experience when they enter a new market.

Conclusion

Earnings growth has far exceeded GDP growth recently and it is difficult to understand
exactly why. Short-term factors such as a weak dollar, low labor cost, and low interest
rates should cause future earnings to decrease as they become aligned with historic
levels. International growth’s long-term impact on earnings is more difficult to determine.
International growth is clearly the primary factor driving earnings growth, but it is difficult to
analyze the international earnings data.
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As international sales make up a greater and greater portion of S&P 500 sales, earnings
growth and GDP growth will become increasingly disconnected. There are not a lot of
books or articles written on international earnings growth of the S&P 500, because of the
incomplete reporting by companies. Precise public data is simply not available, which
leaves some guesswork for index fund investors.

Disclosure: I/we have no positions in any stocks mentioned, and no plans to initiate any positions within the next 72

hours. | wrote this article myself, and it expresses my own opinions. | am not receiving compensation for it (other than
from Seeking Alpha). | have no business relationship with any company whose stock is mentioned in this article.
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ABSTRACT

The mean, covariability, and predictability of the return of different classes of
finanecial assets challenge the rational economic model for an explanation. The
unconditional mean aggregate equity premium is almost seven percent per ysar
and remains high after adjusting downwards the sample mean premium by intro-
ducing prior beliefs abhout the stationarity of the price—dividend ratio and the (non}-
forseastahility of the long-term dividend growth and price—dividend ratio. Recognition
that idiesyneratic income shoeks are uninsurable and concentrated in recassions
contributes toward an explanation. Also horrowing constraints over the investors’
life cyele that shift the stock market risk to the saving middle-aged cansumers
contribute toward an explanation.

A central theme in finance and economics is the pursuit of a unified theory
of the rate of return across different classes of financial assets. In particular,
we are interested in the mean, covariability, and predictability of the return
of financial assets. At the macro level, we study the short-term risk-free
rate, the term premium of long-term bonds over the risk-free rate, and the
aggregate equity premium of the stock market over the risk-free rate. At
the micro level, we study the premium of individual stock returns and of
classes of stocks, such as the small-capitalization versus large-capitalization
stocks, the “value” versus “growth” stocks, and the past losing versus win-
ning stocks.

The neoclassical rational ecanomic model is a unified model that views
these premia as the reward to risk-averse investors that process information
rationally and have unambiguously defined preferences over consumpition that
typically {(but not necessarily) belong to the von Neumann—Morgenstern class.
Naturally, the theory allows for market incompleteness, market imperfec-
tions, informational asymmetries, and learning. The theory also allows for
differences among assets for liquidity, transaction costs, tax status, and other
institutional factors.

The cause of much anxiety over the last quarter of a century is evidence
interpreted as failure of the rational economic paradigm to explain the price
level and the rate of return of financial assets both at the macro and micro

*University of Chicago and NBER. I thank John Camphell, Gene Fama, Chris Geezy, Lars
Hansen, John Heaton, Hajnish Mehra, L'ubog Pdatar, Dick Thaler, and particularly Alon Brav
and John Cochrane, for their insightful comments and constructive eriticism. Finally, I thank
Lior Menzly for his excellent research assistance and insightful commenta throughout this project.
Naturally, I remain responsible for errors.

1567



George M. Constantinides
President of the American Finance Association
2001



1568 The Journal of Finance

levels, A celebrated example of such evidence, although by no means the anly
one, is the failure of the representative-agent rational economic paradigm to
account for the large average premium of the aggregate return of stacks aver
short-term bonds and the small average return of short-term bonds from the
last quarter of the 19th century to the present. Dubbed the “Equity Pre-
mium Puzzle” by Mehra and Prescott (1985}, it has generated a cottage in-
dustry of rational and behavioral explanations of the level of asset prices
and their rate of return.

Anoather example is the large increase in stock prices in the early and
middle 1990s, which Federal Reserve Chairman Alan Greenspan decried as
“Irrational Exuberance” even hefore the unprecedented further increase in
stock prices and price—dividend ratios in the late 1990s.

My objective is to revisit some of this evidence and explore the extent to which
the rational economic paradigm explains the price level and the rate of return
of finanecial assets over the past 100+ years, both at the macro and micro levels.

In Section I, I reexamine the statistical evidence on the size of the uncon-
ditional mean of the aggregate equity return and premium. First, I draw a
sharp distinction between conditional, short-term forecasts of the mean equity
return and premium and estimates of the unconditional mean. I argue that
the currently low conditional short-term forecasts of the return and pre-
mium do not lessen the burden on economic theory to explain the large un-
conditional mean equity return and premium, as measured by their sample
average aver the past 130 years. Second, I argue that even though one may
introduce one’s awn strong prior beliefs and adjust downwards the sample-
average estimate of the premium, the unconditional mean equity premium is
at least 6 percent per year and the annual Sharpe ratio is at least 32 per-
cent. These numbers are large and call for an economic explanation.

In Section II, I discuss limitations of the current theory to explain empir-
ical regularities. | argue that per capita consumption growth covaries too
little with the return of most classes of financial assets and this implies that
the observed aggregate equity return, the long-term bond return, and the
observed returns of various suhclasses of financial assets are too large, too
variable, and too predictable.

In the remaining sections, I revisit and examine the extent to which we
can explain the asset returns hy relaxing the assumptions of complete con-
sumption insurance, perfect markets, and time-separable preferences. As the
reader will readily observe—and I offer my apalogies—my choice of issues is
eclectic and mirrors in part my own research interests.

In Section III, I show that idiosyncratic income shocks concentrated in
periods of economic recession play a key role in generating the mean equity
premium, the low risk-free rate, and the predictability of returns. I argue
that insufficient attention has heen paid to the fact that the annual aggregate
labor income exceeds annual dividends by a factor of over 20. Lahor income
is by far the single most important source of household savings and con-
sumption. The shocks to labor income are uninsurable and persistent and
arrive with greater frequency during economic contractions. Idiosyncratic
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income shocks go a long way toward explaining the unconditional moments
of asset returns and the predictability of returns. The canstruct of per capita
consumption is largely irrelevant in explaining the behavior of asset returns
hecause idiosyneratic income shocks are averaged out in per capita consumption.

In Section IV, I show that borrowing constraints over the life cycle play an
important role in simultaneously addressing the above issues and the de-
mand for bonds. I argue that insufficient attention has been paid to the
consumers’ life cycle consumption and savings decisions in a market with
borrowing constraints. These considerations are important in addressing the
limited participation of consumers in the capital markets, the irrelevance
of the construct of per capita consumption, and the demand for short-term
bonds by consumers with moderate risk aversion, given that equities earn
on average a large premium over shart-term bonds.

In Section V, I discuss the role of limited market participation. In Sec-
tion VI, I discuss the role of hahit persistence in addressing the same class
of issues. In Section VII, I conclude that the observed asset returns do not
support the case for abandoning the rational economic theory as our null
hypothesis. Much more remains to be done to fully exploit the ramifications
of the rational asset-pricing paradigm.

I. How Large Is the Equity Premium?

The average premium of the arithmetic rate of return of the S&P Com-
posite Index aver the risk-free rate, measured over the last 130 years, is
almost 7 percent and the annual Sharpe ratio is 36 percent. If the equity
premium is a stationary process, then the average premium is an unbiased
estimate of the unconditional mean equity premium. One may introduce
one’s own prior beliefs and shave about 1 percent off the premium. The pre-
mium and the Sharpe ratio are still large and challenge economic theory for
an explanation.

In Table I, I report the sample mean of the annual arithmetic aggregate
equity return and of the equity premium. I proxy the aggregate equity re-
turn with the S&P Compaosite Index return. I proxy the annual risk-free rate
with the rolled-over return on three-month Treasury hills and certificates.
The reported real return is CPI-adjusted far inflation. Over the period 1872
to 2000, the sample mean of the real equity return is 8.9 percent and of the
premium is 6.9 percent. Over the period 1926 to 2000, the sample mean of
the equity return is 9.7 percent and that of the premium is 9.3 percent. Over
the postwar period 1951 to 2000, the sample mean of the equity return is
9.9 percent and that of the premium is 8.7 percent. These sample means are
large. Siegel (1998, 1999), Ibbotson Associates (2001), Ibbotson and Chen
(2001), Dimson, Marsh, and Staunton (2002), Fama and French (2002), Mehra
and Prescott (2002), and several others report the sample means of the equity
return. and premium in the United States and other countries and conclude
that they are large. Some differences arise based an the proxy used for the
risk-free rate.
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Table I
The Equity Return and Premium

This table shows the sample mean and standard deviation of the annualized real arithmetic
return on the S&P Composite Index total return series, the sample mean of the real risk-free
rate, and the sample mean of the equity premium. The arithmetic rate of return on equity from
the beginning to the end of year ¢ is defined as R,, . = (P.., + D,., — P,)/P,, where F, is the real
price of the aggregate equity at the beginning of year ¢ and D, is the aggregate real dividend
from the beginning to the end of year ¢. All returns and premia are in percent. Real returns are
CPl adjusted. The table also displayz the mean annual growth, (100/T ) {in{Pr, /Xp,\} —
In(P, /X,)}, of the price/X ratio, where X is the dividends, earnings, book equity, or National
Income. The pre-1926 S&P Index price series, the CPI series, the earnings series, and the
dividends series are obtained from Shiller’s database. The 5&P Composite Index returns series
post-1926 is obtained from the Ibhotson database. For years prior to 1926, the returns are
caleulated fram the S&P 500 Index and dividend series, assuming no dividend reinvestment.
The hook equity series is obtained from Davis, Famsa, and French (2000} and Vuolteenaho
{2000). The National Income is obtained. from the Bureau of Labor Statistics. The risk-free rate
series is the one constructed by Mehra and Prescott (2002} and is based on an annual average
nominal return on three-month Treasury certificates and hills.

18722000 1872-1950 19512000 1926-2000

Sample mean S&P return 8.87 824 9.87 9.70
Std of return 18.49 19.28 17.32 20.33
Sample mean risk-free rate 2.00 2.54 1.15 .40
Sample mean preminm 6.87 5.69 8.72 9.30
Std of premium 19.19 20.23 17.45 20.50
Sharpe ratio 0.36 0.28 Q.50 0.45
Mean annual growth of
Price/dividends 118 -0.22 3.39 1.81
Price/earnings .71 —0.57 2.73 1.28
Price/book equity 1.18 —-0.11 3.18 2.26
Price/national income NA NA 1.27 NA

I draw a sharp distinction between condifional, short-term forecasts of the
mean equity return and premuum and estimates of the unconditional mean.
The conditional forecasts of the mean equity return and premium at the end
of the 20th century and the beginning of the 21st are substantially lower
than the estimates of the unconditional mean by at least three measures,
First, based on evidence that price—dividend and price—earnings ratios fore-
cast aggregate equity returns and that the values of these ratios prevailing
at the beginning of the 21st ecentury are well above their historic averages,
Campbell and Shiller {19938} and Shiller (2000) forecast a conditional equity
premium well below its sample average.! Second, Claus and Thomas (2001)

! Shiller (1984), Campbell and Shiller {1988a, 1988h), and Fama and French (1988} pravide
early evidence that the aggregate price—dividend and price—earnings ratios forecast aggregate
equity returns. Goyal and Welch (1999} argue that the out-of-sample evidence is less convineing.
I da not review here the debates and extensions relating to this literature. In the following para-
graphs and in Appendix A, [ argue that the forecastability results pravide little, if any, guidance
to my primary goal in this section, the estimation of the unconditional mean equity return.



Rational Asset Prices 1571

caleulate the expected agpregate equity premium to be a little abave 3 per-
cent in the period 1985 to 1998, based on analysts’ earnings forecasts. Third,
Welch (2001) reports that the mean forecast among finance and economics
professors for the one-year conditional equity premium is 3.5 percent in 2001,
down from 6 percent in 1997. These findings are important in their own
right and relevant in asset allocation.

However, the currently low conditional, short-term forecasts of the equity
premium do not necessarily imply that the unconditional estimate of the
mean premium is lower than the sample average. Therefore, the low condi-
tional forecasts do not necessarily lessen the burden on economic theory to
explain the large sample average of the equity return and premium over the
past. 130 vears.

The predictability of aggregate equity returns by the price—dividend and
price—earnings ratios raises the possibility that use of these financial ratios
may improve upan the estimates of the unconditional mean equity return
{and premium} that are based on the sample mean, an approach pursued
earlier by Fama and French (2002).2 Over the period 1872 ta 2000, the price—
dividend ratio increased by a factor of 4.6 and the price—earnings ratic by a
factor of 2.5. Over the period 1926 to 2000, the price—dividend ratio in-
creased by a factor of 3.9 and the price—earnings ratio increased by a factor
of 2.6.3 One may consider adjusting downwards the sample-mean estimate of
the unconditional mean return on equity, but it is unclear by how much.

The size of the adjustment ought to relate to the perceived cause of the
increase of these financial ratios. In the year 1998, 52 percent of the U.S.
adult population held equity either directly or indirectly, compared te 36 per-
cent of the adult population in 1989. This equitization has been brought
ahout by the increased accessibility of information on the stock market, elec-
tronie trading, the growth of mutual funds, the grawth of defined-contribution
pension plans, and demographic changes. Other regime shifts include the
advent of the technology/media/telecoms “new economy” and changes in the
taxation of dividends and capital gains. Explanations of the price increase
that rely on economic models that are less than fully rational include cul-
tural and psychalogical factors and tap into the rich and burgeoning litera-
ture on behavioral economics and finance.?

How does one process this information and adjust the sample mean esti-
mate of the uneonditional mean return and premium? To address this issue,
I denote by v, = In(F,/X,) the logarithm of the ratio of the price to the

2 The estimators employed in Fama and French (2002} and in this section are diseussed in
Appendix A.

3 The increase in these financial ratios should be interpreted with caution. The increase in
the price—dividend ratio is due in part to an incresse in share repurchases and 4 decrease in the
fraction of dividend-paying firms.

4 do not provide a systematic review of the offered explanations. Heaton and Lucas (199%),
Shiller (2000), and McGrattan and Prescott {2001} provide lucid accounts of a number of these
explanations in the context of both rational economic madels and madels that deviate from full
rationality.
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normalizing variable X, , where the normalizing variable stands for the aggre-
gate dividends, earnings, book equity, National Income, or some combination
of these and other economic variahles.® I choose the normalizing variable X,
in a way that I can plausibly assert that the log financial ratio is stationary.
QOver the sample periad of length T years, the mean annual (geometric) growth
of the financial ratio P,/X, is given by (vy.; — v1)/T. [ define the adjusted
estimator of the unconditional mean of the annnal aggregate real equity
return as the sample mean return, less some fraction beta of the sample
mean annual growth of the financial ratio, Rgsyprr — Blupy — v )/T. If the
equity return and the log financial ratio are stationary pracesses, then the
adjusted estimator is unbiased for any value of beta.® However, the assump-
tion of stationarity alone is insufficient to determine the value of beta.

The beta of the maost efficient (mean squared error) adjusted estimator is
equal to the slope coefficient of the regressicn of the sample mean return on
the sample mean growth of the financial ratio, (vp,; — v, )/7T. Since I have
only ane sample (of length T'), I cannot run such a regression and must rely
on information outside the sample and/or prior beliefs about the underlying
economic model. In Appendix A, I present a set of sufficient conditions that
imply that the beta of the most efficient estimator within this class of ad-
justed estimators is equal to one, when the adjustment is based on the price—
dividend ratio. In addition to stationarity, the other main conditions are that
the price—dividend ratio does nat forecast the long-run growth in dividends
and the long-run dividend growth does not forecast the price-dividend ratio.
Adoption of the stationarity and (non)forecastahility conditions requires strong
prior beliefs.

In Table I, I report the mean annual growth of various financial ratios.
Over the period 1951 to 2000, the mean annual growth of the price—dividend
ratio iz 3.4, the price—earnings ratio is 2.7, the price—book equity ratio is 3.2,
and the price-National Income ratio is 1.3. Even if I subtract the entire
mean annual growth of the price—earnings ratio from the sample mean, the
adjusted estimate of the unconditional mean premium is 6.0 percent and is
large. The corresponding estimate over the 1926 to 2000 period is 8.0 percent.

An alternative approach is to consider the loanger sample period 1872 to
2000. Over this period, the mean annual growth of the price—dividend ratio
and price—earnings ratio is 1.2 percent and 0.7 percent, respectively. Thus,
this type of adjustment is largely a nonissue over the full sample. Essen-
tially, the change in the financial ratios is “amortized” over 129 years and
makes little difference in the estimate. Over the full period 1872 to 2000, the
sample mean equity premium is 6.9 percent and the annual Sharpe ratio is

® The ratio of the stock market value to the National Income is discussed in Mehrs (1998).

% A caveat is in grder: Without additional assumptions, it is uncleay what optimality prop-
erties (heyond unbiasedness) are associated with this class of estimators. Neither least squares,
nor maximum likelihood, nor Bayesian methods maotivate this class of estimators without fur-
ther assumptions.
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36 percent. Any adjustment with the average growth of the financial raties
still leaves the unconditional mean premium large and in need of an eco-
nomic explanation.

II. Limitations of the Current Theory

The neoclassical rational-expectations economic model parsimoniously links
the returns of all assets to the per capita consumption growth through the
Euler equations of consumption {see Merton (1973), Rubinstein (1976), Lucas
(1978), and Breeden (1979)). According to the theory, the risk premia of finan-
cial assets are explained by their covariance with per capita consumption
growth. However, per capita consumption growth covaries too little with the
returns of most classes of financial assets and this creates a whole class of
asset-pricing puzzles: the aggregate equity return, the long-term bond re-
turn, and the returns of various subclasses of financial assets are too large,
too variable, and too predictable. Attempts to leverage the low covariability
typically backfire, implying that the observed risk-free rate is too low and
has too low variance. | discuss in some depth the aggregate equity puzzle
because it exemplifies many of the problems that arise in attempting to
explain the premium of any subclass of financial assets.

The covariance of the per capita consumption growth with the aggregate
equity return is positive. The rational model explains why the aggregate
equity premium is positive. However, the covariance is typically one order of
magnitude lower than what is needed to explain the premium. Thus, the
equity premium is a quantitative puzzle.”

The equity premium puzzle is robust. One may address the problem by
tegting the Euler equations of consumption or by calibrating the economy.
Either way, it is a puzzle. In calibrating an exchange economy, the maodel
cannot generate the first and second unconditional mements of the equity
returns. In testing and rejecting the Euler equations of consumption, one
abstracts from the market clearing conditions. The rejections tell us that
variations in the assumptions on the supply side of the economy do not re-
solve the puzzle.

The challenge is a dual puzzle of the equity premium that is too high and
the risk-free rate that is too low relative to the predictions of the model. In
calibrating an economy, the strategy of increasing the risk aversion coeffi-
cient in order to lever the effect of the preblematic low covariance of con-
sumption growth with equity returns increases the predicted risk-free rate

7 Grossman and Shiller (1981), Hansen and Singleton (1982}, Fersan and Constantinides
{1991), Hansen and Jagannathan (1991}, and many others test and reject the Euler equations
of consumption. Mehra and Preseqtt (1985) calibrate an economy to match the process of con-
sumption growth. They demonstrate that the unconditional mean annual premium of the ag-
gregate equity return over the risk-free rate is, at most, 0.35 percent. This is too low, no matter
how one estimates the unconditional mean equity premium. Weil (1989) stresses that the puzzle
is a dual puzzle of the observed too high equity return and too low risk-free rate.
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and aggravates the risk-free-rate puzzle, In testing the Euler equations of
consumption, the rejections are strongest when the risk-free rate is included
in the set of test assets.

Several generalizations of essential features of the model have heen pro-
posed to mitigate its poor perfermance. They include alternative assump-
tions on preferences,® modified probability distributions to admit rare but
disastrous market-wide events,® incomplete markets,® and market imper-
fections.!! They also include a better understanding of data problems such
as limited participation of consumers in the stock market,12 temporal aggre-
gation,'? and the survival bias of the U.8. capital market.1¥ Many of these
generalizations contribute in part toward our better understanding of the
economic mechanism that determines the pricing of assets. I refer the reader
to the excellent reviews in the texthooks by Campbell, Lo, and MacKinlay
(1997) and Cochrane (2001), and in the articles by Cochrane and Hansen
(1992), Kocherlakota (1996}, Cachrane (1997), Campbell (2001, 2002}, and
Mehra and Prescott (2002).

III. Idiosyncratic Income Shocks and Incomplete Markets
A. The Role of Idiosyncratic Income Shocks

In economic recessions, investors are exposed to the double hazard of stock
market logses and job loss. Investment in equities not only fails to hedge the
risk of job loss but also accentuates its implications. Investors require a
hefty equity premium in order to be induced to hold equities. In sum, this is
the argument that I formalize below and address the predictability of asset
returns and their unconditional moments.

The abserved correlation of per capita consumption growth with stack re-
turns is low. Over the years, I have grown skeptical of how meaningful an
economic construct aggregate (as opposed to disaggregate) consumption is,

8 Far example, Abel {1990}, Constantinides (1990), Epstein and Zin (1991), Ferson and Con-
stantinides (1991), Benartzi and Thaler (1995), Campbell and Cochrane (1999}, Anderson, Hansen,
and Sargent (2000), Bansal and Yaron (2000}, and Boldrin, Christiane, and Fisher (2001}

8 The merits of this explanation are discussed in Mehra and Prescott (1988} and Rietz (1988).

10 For example, Bewley (1982}, Mehra and Prescott (1985), Mankiw (1986}, Constantinides
and Duffie {1996), Heaton and Lucas (1996), Storesletten, Telmer, and Yaran (2001), Brav, Con-
stantinides, and Geezy (2002), and Krebs (2002).

I For example, Aiyagari and Gertler (1991}, Danthine, Donaldson, and Mehra (1992), He
and Modest {1994), Banzal and Coleman (1996}, Heaton and Lueas (1996}, Daniel and Marshall
{1997}, and Constantinides, Donaldson, and Mehra (20024a).

12 Mankiw and Zeldes (1991}, Brav and Geezy {1995), Attanasio, Banks, and Tanner (2002),
Brav et al. (2002}, and Vissing-Jorgensen (2002}.

'3 Heaton {1995}, Lynch (1996}, and Gabaix and Laibson (2001}

14 See Brown, Goetzmann, and Ross (1995). However, Jorion and Goetzmann (1999, Table 8}
find that the average real capital gain rate of a U.5. equities index exceeds the average rate of
a global equities index that includes both markets that have and have not survived by merely
one percent per vear.
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and how hard we should push aggregate or per capita consumption to ex-
plain returns. At a theoretical level, aggregate consumption is a meaningful
economic construct if the market is complete or effectively s0.1% In a com-
plete market, heterogeneous households are able to equalize, state by state,
their marginal rate of substitution. The equilibrium in a heterogeneous-
household, full-information economy is isomorphic in its pricing implications
to the equilibrium in a representative-household, full-information economy,
if hauseholds have von Neumann—Morgenstern preferences.'® The strong as-
sumption of market completeness is indirectly built into asset pricing maod-
els in finance and neoclassical macroeconomic models through the assumption
of the existence of a representative household.

Bewley (1982), Mehra and Prescott (1985), and Mankiw (1986) suggest the
potential of enriching the asset-pricing implications of the representative-
household paradigm, by relaxing the assumption of complete markets.>” Con-
stantinides and Duffie (1996) find that incomplete markets substantially
entich the implications of the representative-household model. Their main
result is a proposition demonstrating, by construction, the existence of house-
hold income processes, consistent with given aggregate income and dividend
pracesses, such that equilibrium equity and bond price processes match the
given equity and band price processes.

The theory requires that the idiosynecratic income shocks must have three
properties in order to explain the returns on financial assets. First, they
must be uninsurable. If the income shocks can be insured, then the house-
hold consumption growth is equal, state by state, to the aggregate cansump-
tien growth, and household consumption growth cannot do better than
aggregate cansumption growth in explaining the returns. Second, the in-
come shocks must be persistent. If the shocks are transient, then households
can smooth their consumption by borrowing or by drawing down their sav-
ings.1® Third, the income shocks must be heferoscedastic, with counter-
cyclical conditional variance.

A gaod example of a major uninsurable income shock is job loss. Job loss
is uninsurable because unemployment compensation is inadequate. Layoffs
have persisternt implications on household income, even though the laid-off

5 The market is effectively complete when all households have preferences that imply one-
fund or two-fund separation.

¢ See Negishi (1960), Constantinides (1982), and Mehra and Prescott {1985, an unpublished
earlier draft).

'7 There is an extensive literature on the hypothesis of caomplete consumption insurance. See
Cachrane (1991), Mace (1991), Altonji, Hayashi, and Kotlikoff {1992), and Attanasio and Davis
{1997).

'8 Ajyagari and Gertler (1991} and Heaton and Lucas (1996) find that consumers facing
transiont shocks come close to the complete-markets rule of complete risk sharing even with
transaction costs and/or harrowing costs, provided that the supply of bonds is not restricted to
an unrealistically low fevel.
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warkers typically find another job quickly.’® Layoffs are countercyclical as
they are more likely to oceur in recessions.

The first implication of the theory ig an explanation of the countercyclical
behavior of the equity risk premium: The risk premium is highest in a re-
cession. because the stock is a poor hedge against the uninsurable income
shocks, such as job loss, that are more likely to arrive during a recession.

The second implication is an explanation of the unconditional equity pre-
mium puzzle: Even though per capita consumption growth is poorly corre-
lated with stocks returns, investors require a hefty premium to hold stocks
over short-term bonds because stocks perform poorly in recessions, when the
investor is most likely to be laid off.

Since the proposition demonstrates the existence of equilibrium in frie-
tionless markets, it implies that the Euler equations of household (but not
necessarily of .per capita) consumption must hold. Furthermore, since the
glven price processes have embedded in them whatever predictability of re-
turns by the price-dividend ratios, dividend growth rates, and other instri-
ments that the researcher cares to ascribe to returns, the equilibrium price
processes have this predictability built into them by construction.

B. Empirical Evidence and Generalizations

Brav et al. (2002) provide empirical evidence of the importance of uninsur-
able idiosyncratic income risk on pricing. They estimate the RRA coefficient
and test the set of Euler equations of household consumption on the pre-
mium of the value-weighted and the equally weighted market portfolio re-
turn over the risk-free rate, and on the premium of value stocks over growth
stocks.2? They do not reject the Euler equations of household consumption
with RRA. coefficient between two and four, although they reject the Euler
equations of per capita consumption with any value of the RRA coefficient.
A RRA coefficient between two and four is economically plausible,

Open questions remain that warrant further investigation. According to
the theory in Constantinides and Duffie (1996), periods with frequent and
large uninsurable idiesyncratic income shacks are associated with both dis-
persed cross-sectional distribution of the household cansumption growth and
low stock returns. An interesting empirical question is which moments of the

¥ The empirical evidence is sensitive ta the madel specification. Heaton and Lucas ({1996}
maodel the income process as urivgriate and provide empiriecal evidenee fram the Panel Study on
Income Dynamics {PSID} that the idiosyneratic income shocks are transitory. Storesletten et al.
{2001) madel the income process as bivariate and pravide empirical evidence from the PSID
that the idiosyneratic income shocks have a highly persistent component that becomes more
volatile during economic contractions. Storesletten, Telmer, and Yaron (2000) corrobarate the
latter evidence by studying household consumptian aver the life cycle.

2 In related studies, Jacabs (1999) studies the PSID database on food consumption; Cogley
{2002) and Vissing-Jorgensen (2002} study the CEX database on broad measures of consump-
tion; Jacobs and Wang {2001) study the CEX database by constructing synthetic cohorts; and
Ait-Sahalia, Parker, and Yogo (2001) instrument the household consumption with the purchases
of certain luxury goods.
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cross-sectional distribution of the household consumption growth capture
the dispersion. Brav et al. (2002) find that, in addition to the mean and
variance, the skewness of the cross-sectional distribution is important in
explaining the equity premium.

Krebs (2002) provides a theoretical justification as to why it is possible
that neither the variance nor the skewness, but higher moments of the cross-
sectional distribution are important in explaining the equity premium. He
extends the Constantinides and Duffie (1996) model that has only lognormal
idiosyncratic income shocks by introducing rare idiosyncratic income shacks
that drive consumption close to zero. In his maodel, the conditianal variance
and skewness of the idiosyncratic income shocks are nearly constant over
time. Despite this, Krebhs demonstrates that the original proposition of Con-
stantinides and Duffie remaing valid, that is, there exist household income
processes, consistent with given aggregate income and dividend processes,
such that equilibrium equity and hond price processes match the given equity
and bond price processes. Essentially, he provides a theoretical justification
as to why it may be hard to empirically detect the rare but catastrophic
shocks in the low-order cross-sectional maoments of household consumption
grawth. In Appendix B, I present an example based on Krebs (2002}.

A promising direction for future research is to address the relation he-
tween the equity return and the higher-order cross-sectional moments of
household consumption with Monte Carle methods. Another promising direc-
tion is to instrument the hard-to-observe time-series changes in the cross-
sectional distribution with Labor Bureau statistics.

IV. The Life Cycle and Borrowing Constraints
A. Borrowing Constraints over the Life Cycle

Borrowing constraints provide an endogenous partial explanation for the
limited participation of young consumers in the stock market. Constan-
tinides et al. {2002a} construct an overlapping-generations exchange econ-
omy in which consumers live for three periods. In the first period, a period
of human capital acquisition, the consumer receives a relatively low endow-
ment income. In the second period, the consumer is employed and receives
wage income subject to large uncertainty. In the third period, the consumer
retires and consumes the assets accumulated in the second period. The key
feature is that the bulk of the future income of the young consumers is de-
rived from their wages forthcoming in their middle age, while the future
income of the middle-aged consumers is derived primarily from their savings
in equity and bonds.

The young would like to invest in equity, given the chserved large equity
premium. However, they are unwilling to decrease their current consump-
tion in order to save by investing in equity, because the bulk of their lifetime
income is derived from their wages forthcoming in their middle age. They
would like to borrow, but the borrowing constraint prevents them from doing
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s0. Human capital alone does not collateralize major loans in medern econ-
omies for reasons of moral hazard and adverse selection. The model explains
why many consumers do not participate in the stock market in the early
phase of their life cycle.

The future income of the middle-aged consumers is derived from their
current. savings in equity and bonds. Therefore, the risk of holding equity
and bonds is concentrated in the hands of the middle-aged saving consum-
ers. This concentration of risk generates the high equity premium and the
demand for bonds, in addition to the demand for equity, by the middle-
aged.?! The madel recognizes and addresses simultaneously, at least in part,
the equity premium, the limited participation in the stock market, and the
demand for bonds.

The model serves as a useful laboratory to address a range of economic
issues. Campbell et al. (2001), and Constantinides, Donaldson, and Mehra
(2001) address the cost of Social Security reform. Storesletten et al. (2001)
explore the interaction of life-cycle effects and the uninsurable wage income
shocks and find that the interaction plays an important role in explaining
asset returns. Heaton and Lucas (1999) explore whether changes in market.
participation patterns account for the recent rise in stock prices and find
that they do not.

B. Utiity of Wealth—An Old Folks’ Tale

The low covariance of the growth rate of aggregate consumption with equity
returns is a major stumbling block in explaining the mean aggregate equity
premium and the cross section of the asset returns, in the context of a
representative-cansumer economy with time separable preferences. Mankiw
and Shapire {1986) find that the market beta often explains asset returns
better than the consumption beta does. Over the years, a number of different
economic models have been propesed that effectively increase the covariance
of equity returns with the growth rate of aggregate consumption, by proxy-
ing the growth rate of aggregate consumption with the aggregate stock mar-
ket return in the Euler equations of consumption.2?

I present an old folks’ tale, introduced in Constantinides, Donaldson, and
Mehra (2002a, 2002b), that accomplishes this goal without introducing
Epstein—Zin (1991) preferences or preferences defined directly aver wealth.

21 See also the discussion in the related papers by Badie, Merton, and Samuelson {1992),
Jagannathan and Kocherlakota (1996), Bertaut and Haliassos (1997), Coceo, Gomes, and Maen-
hout {1999}, and Storesletten et al. (2001).

22 Friend and Blume (1975) explain the mean equity premium with low RRA coefficient by
assuming a single-pericd economy in which the end-of-period consumption inevitably equals the
end-of-period wealth. Epstein and Zin (1991) introduce a recursive preference structure that
emphasizes the timing of the resalution of uncertainty. Even though the preferences are defined
aver consuription alone, the stock market return enters directly in the Euler equations of con-
sumption. Bakshi and Chen (1996) intreduce g set of preferences defined over consumptien and
wealth—the spirit of capitalism—that also have the effect of introducing the stock market
return in the Euler equations of consumption.
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Old folks who are rich enough to be nontrivial inveators in the capital mar-
kets care about their wealth just as much as younger folks do, even though
the state of their health and their medical expenses account for their con-
sumption patterns better than fluctuations of their wealth da. This simple
obgervation takes us a long way toward understanding why the stock mar-
ket return does a better job than the growth of aggregate consumption does
in explaining asset returns.

In the context of an overlapping-generations economy, the major investors
in the market are the middle-aged househalds at the saving phase of their
life eycle. These households save with the objective to maximize the utility of
their “cansumption” in their middle and old age. The insight here is that
“consumption” of the old consists of two components, direct consumption, ¢g;
and the “joy of giving,” cg, in the form of inter vivos gifts and post mortem
bequests. Since the old households’ direct congumption is constrained by the
state of their health, the correlation between the direct consumption of the
old and the stock market return is low, a prediction that is borne out em-
pirically. Therefare, the balance of the old households’ wealth, cg, is a fortiori
highly correlated with the stock market return. In terms of a utility function
of consumption at the old age, u(ey) + viey), that is separable over direct
consumption and bequests, the model predicts an Euler equation of consump-
tion with marginal utility at the old age given by v’(cp) and not by u'(cp),
where cg is proxied by the stock market value.

This model remains to be tested. Nevertheless, it reinforces the general
point that per capita consumption measures neither the total consumption
of the marginal investor in the stock market nor that part of the marginal
investor’s consumption that is unconstrained by health and medical
considerations,

V. Limited Stock Market Participation

Limited stock market participation is another potential culprit in under-
standing why models of per capita consumption do a poor job in explaining
returns. Whereas we understood all along that many households whose con-
sumption is counted in the measure of per capita consumption do not hold
stocks, it took a paper by Mankiw and Zeldes (1991) to point out that the
emperor has no clothes.23 Even though 52 percent of the U.S. adult popula-
tion held stock either directly or indirectly in 1998, compared to 36 percent
in 1989, stockholdings remain extremely concentrated in the hands of the
wealthiest few. Furthermore, wealthy entrepreneurs may be inframarginal
in the stock market if their wealth is tied up in private equity.

2% Since then, several papers have studied the savings and portfolio compesition of hause-
helds, stratified by incame, wealth, age, education, and nationality. See Blume and Zeldes (1993),
Haliassos and Bertaut {1995}, Heaton and Lucas (1999, 2000), Poterha {2001), and the collected
essays in Guiso, Haliassos, and Jappelli (2001).
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Mankiw and Zeldes (1991) calculate the per capita food consumption of a
subset of hauseholds, designated as asset holders according to a criterion of
asset holdings above some threshold. They find that the implied RRA coef-
ficient decreases as the threshold is raised. Brav and Geczy (1995) confirm
their result by using the nondurables and services per capita cansumption,
reconstructed from the Consumer Expenditure Survey (CEX) database.
Attanasio et al. {2002), Brav et al. (2002), and Vissing-Jorgensen {2002) find
some evidence that per capita consumption growth can explain the equity
premium with a relatively high value of the RRA coefficient, once we ac-
count for limited stack market participation. However, Brav et al. point out
that the statistical evidence is weak and the results are sensitive to exper-
imental design.

Limited stock market participation is a fact of life and empirical tests of
the Euler equations of consumption should account for it. However, my in-
terpretation of the empirical results is that recognition of limited stock mar-
ket participation alene is insufficient to explain the returns on assets.
Essentially, the subset of households that are marginal in the stock market
are still subject to uninsurable idiogyneratic income risk and we should take
that into account also in attempiing to explatn asset refurns.

VI. Habit Persistence

Habit persistence has a long tradition in economic theory, dating back to
Marshall {1920} and Duesenberry (1949}, It is the property of preferences
that an increase in consumption increases the marginal utility of consump-
tion at adjacent dates relative to the marginal utility of consumption at
distant ones. Building on earlier work by Ryder and Heal (1973) and Sun-
daresan (1989}, 1T demonstrate in Constantinides (1990) that habit persis-
tence can, in principle, reconcile the high mean equity premium with the
low variance of consumption growth and with the low covariance of con-
sumption growth with equity returns. Habit persistence lowers the inter-
temporal elasticity of substitution in consumption, given the risk aversion.
The mean equity premium is equal to the covariance of consumption growth
with equity returns, divided by this elasticity. Therefore, given the risk aver-
sion, habit persistence lowers the elasticity and raises the mean equity
premium.?*

There are several interesting variations of the above class of preferences.
Pollak (1970} discusses a model of external habit persistence in which the
consumer does not take into account the effect of current consumption on
future preferences. Abel (1990) and Campbell and Cochrane (1999) address

24 Ferson and Constantinjdes (1991) test the special case of the linear habit model in which
the habit depends only on the first lag of ewn consumption and report that the habit model
performs better than the time-separable model and that the habit persistence parameter is
economically and statistically significant. See also Hansen and Jagannathan (1991) and Heaton
{1995).
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the equity premium in the context of models with external habit persistence.
In particular, the latter introduce a nonlinear specification of hahit, reverse-
engineered to keep the variability of the interest rate low. The large average
equity premium, the predictability of long-horizon returns, and the bhehavior
of equity prices along the business cycle are induced by a volatile RRA co-
efficient that has the value of 80 in the steady state and much higher still in
economic recessions. Calibrated with the actual history of aggregate con-
sumption, the model hits the aggregate price—dividend ratio in a number of
periods but misses it in the 1950s and 1990s.

A promising direction for future research is to endogenize the currently ad
hoe specification of the nonlinear habit. Another direction is to address the
predictability of asset returns and their behavior along the business cycle in
a model that benefits from the added flexibility of the nonlinear specifica-
tien of habit but keeps risk aversion low and credible with the specification
of habit to be internal.

Empirical tests of consumption-based models that incorporate habit per-
sistence and aimed at explaining asset returns produce mixed results.2% It is
hardly surprising that the results on both the habit and the external habit
persistence models are mixed. The National Income and Product Accounts
(NIPA) per capita cansumption series is an imperfect proxy of the consump-
tion of investors that are marginal in the capital markets, given the earlier-
identified problems of incomplete consumption insurance, limited participation
of households in the capital markets, borrowing constraints, and the exclu-
sion of bequests fram the definition of consumption. Both NIPA per capita
consumption and consumption surplus over habit have low covariance with
asset returns. Nonlinear refinements in the definition of habit do not rem-
edy the problem of low covariance with asset returns. Habit persistence may
well gain in empirical relevance in explaining asset returns, once we cor-
rectly measure the consumption of the unconstrained marginal investors in
the capital markets.

Habit persistence is already gaining ground as an ingredient of economic
madels addressing a diverse set of economic problems beyond asset pricing,
including the consumption-saving behavior and the home-equity puzzle.
Habit persistence is a sensible property of preferences. It is also a property
that allows for the separate specification of the RRA coefficient and the
intertemporal elasticity of substitution within the class of von Neuman-—
Morgenstern preferences.

23 Fersan and Harvey {1992) report positive results for the linear external habit model. Wachter
{2001) reports that long lags of consumption growth predict the short-term interest rate, as
implied by the nonlinear external habit model. Li {2001) reparts that in both the linear and the
nonlinear external habit models, the surplus consumption over habit has limited success in
explaining the time series of the premia of stock and bond portfolios. Menzly, Santos, and
Veronesi (2001) develep an external habit model and repart that it helps explain the cross
section of asset returms.
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VII. Concluding Remarks

I examine the observed asset returns and conclude that the evidence does
not support the case for abandoning the rational economic maodel. I argue
that the standard model is greatly enhanced by relaxing some of its assump-
tions. In particular, I argue that we go a long way toward addressing market
bhehavior by recognizing that consumers face uninsurable and idiosyncratic
income shocks, for example, the loss of employment. The prospect of such
events is higher in economic downturns and this observation takes us a long
way toward understanding bhoth the unconditional moments of asset returns
and their variation along the business cycle.

I also argue that life-cycle considerations are important and often over-
looked in finance. Borrowing constraints become important when placed in
the context of the life cycle. The fictitious representative consumer that holds
all the stock market and bond market wealth does nat face eredible borrowing
constraints. Young censumers, however, do face credible horrowing constraints.
I trace their impact on the equity premium, the demand for bonds—Who
holds bonds if the equity premium is 0 high?--and on the limited participa-
tion of consumers in the capital markets.

Finally, I argue that relaxing the assumption of convenience that prefer-
ences are time separable drives a wedge between the preference properties
of risk aversion and intertemporal elasticity of substitution, within the class
of von Neumann-Morgenstern preferences. Further work along these lines
may enhance our understanding of the price behavior aleng the business
cyele with credibly low risk-aversion coefficient.

I believe that the integration of the notions of incomplete markets, the life
cyele, borrowing constraints, and other sources of limited stock market par-
ticipation is a promising vantage point from which to study the prices of
asset and their returns bhoth theoretically and empirically within the class of
rational asset-pricing models.

At the same time, I believe that specific deviations from raticnality in the
agents’ choices and in the agents’ processing of information potentially en-
hance the realism and economic analysis of certain phenomena on a case-
by-case basis.?¢ However, several examples of apparent deviation from
rationality may be reconciled with the rational economic paradigm, once we
recognize that rational investors have incomplete knowledge of the funda-
mental structure of the economy and engage in learning.?? In any case, the
collection of these deviations from rationality does not yet amount to a new
econaomic paradigm that challenges the rational economic model.

It has been more than 60 years since Keynes (1936) wrote about animal
spirits, and 15 since Shiller (1984) wrote about noise traders and DeBondt
and Thaler (1985) wrote about stock market overreaction. I have yet to see
an unembiguously articulated set of principles that emerges from the kalei-

26 Barheris and Thaler (2002) and Hirshleifer (2001) provide excellent reviews of this literature.
27 Brav and Heaton (2002) provide excellent discussion of these issues.
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doascape of these clinical investigations and that is put forth as an alterna-
tive to the rational economic paradigm. Serious scholars are keenly aware of
this criticism and hard at wark to address it. Until such a paradigm is put
forth and is empirically vindicated, the rational economic paradigm remains
our principal guide to econamic behavior.

Appendix A,
Estimation of the Unconditional Mean Return on Equity

I define the adjusted estimator of the unconditional mean of the annual
aggregate arithmetic real return on equity as

R,

i

T
T 21R£+1 — BT "Hugey — vy) = Rggpppry — BT "Hvpsy —vq). (AL
t=

The term v, = In{P,/X,) is the logarithm of the price of aggregate equity,
normalized with the variable X,, where X, stands for the aggregate divi-
dends, earnings, book equity, National Income, or some other economic variable.
I assume that R, and v, are stationary processes. Then Elvp,, —11] =0
and R, is an unbiased estimator of the unconditional mean equity return.
Note that the assumption of stationarity alone does not determine the value
of the parameter beta that provides the most efficient estimator of the un-
conditional mean equity return. The variance of the estimator ﬁ’x 18

Var(éx} = Var(ésmpw) — 28 cov (I%SAMPLEyT_l(UT+1 — 1))

A2
+ BRvar(T " (upey — ) 2
and is minimized when beta is set equal to
cov(R T -
_ coviBsampre {vrsy 01}}_ (A3)

var(T ~Hurey — vy))

The bheta of the most efficient (mean squared error} estimator is equal to
the slope coefficient of the regression of Rgaypre on T up,, — vy).

Since I have only one sample of length T, I cannot run such a regression
and must rely on information outside the sample and/or prior beliefs about
the underlying ecanomic madel. Essentially, within the sample of length T,
I can examine the high-frequency behavior of the joint time series B, and v,,
but I need to assert my prior beliefs on haow these findings relate to the
behavior of the joint time series at the T-year frequency.

For example, consider the case in which v, stands for the log price—
dividend ratio. Since a high price—dividend ratio forecasts in-sample low
long-harizon returns, it is a plausible prior belief that it also forecasts low
T-horizon returns, cov(Rgspyprz,v,) < 0, for T = 50 years (1951 to 2000) or
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T =129 years (1872 to 2000). It is also a plausible prior belief that periods
of high returns are not followed by low price—dividend ratios, that is, it is
plausible to believe that cov(R g, pr 5, Vr.1) = 0. Then equation (A3) implies
that the beta of the most efficient estimator is positive.

I present a set of sufficient (but not necessary) conditions that imply that
the beta of the most efficient estimator in the class R, equals one. Let u,
stand for the log price—dividend ratio and assume the following: (1) the re-
turns and the price—dividend ratio are stationary, (2} the price—dividend ra-
tio does not forecast the growth in dividends, (8) dividend growth does not
forecast the price—dividend ratio, (4) the price—dividend ratio does not fore-
cast the difference in the conditional variance of the capital gain rate and
the dividend growth rate, and (5} the difference in the conditional variance
of the capital gain rate and the dividend growth rate does nat forecast the
price—dividend ratia. To prove the claim, I use a Taylor-series expansion:

Avey = AP /F,—AD /D, — Ry (Ad)
where
Revy = (AP /P2 — (AD,., /D,)%/2

and write the sample mean of the arithmetic return as

T
Reappre =T71 Erl{DHl/Pc + AF, . /F}
e

(e

n

T {Dc+1/Pz +AD, /D 4 Ry F Aut-\‘-l} (A8}

t

I
-
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7! {Dz+1/Pz+ADr+1/Dz +kc+1}+T_1(UT+1—U1}-
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I
-

I substitute the value of Rg4 00,z from equation (A5) into equation (A3} and
obtain the result that the variance of the estimator is minimized when the
value of beta is one:

T T
COV(EDHMPM(UTH—UJ) COV(EADE+1/D£:UT+1)
i=1 =1

B* =
var(ve,, — vq) var{vp,; — v1)
T T A6
CDV(E ADHI/D:,vl) cov(zkﬁl,(uﬂl - ul)) (A6)
B =1 N £=1 +1
var{ve,; — u;) var{vp,, — vy)
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The first term in equation (AB) is approximately zero because the station-
arity of the price-dividend ratio implies

T T
COV(EDHI P:=UT+1) ":COV(EDﬁl/PmUI)- (AT)
=1

=1

The second term in equation (A6) is zero because, by assumption, the dividend
growth rate does not forecast the price-dividend ratio. The third term is
zero because, by assumption, the price—dividend ratio does not forecast the
dividend growth. Finally, the fourth term is zera because, by assumption,
the price—dividend ratio does not forecast and is not forecasted by the dif-
ference of the conditional variance of the capital gain rate and the dividend
growth rate.

Thus, when X, stands for the dividends and conditiens (1)-(5) hold, the
minimum variance estimator in the class of estimators given by equation
(Al) is

R,=R - T Yup,, —v
D SAMPLE (v —vy) (A8)

T T
=71 2 {Dz+1/Pc + AD£+1/D?.} + 77! Elkm-
t=1 ie

Fama and French (2002) report adjusted estimates of the unconditional mean
return {and premium) based on the fundamentals dividends and earnings.
Specifically, their estimate of the expected stock return based on the dividend
growth model is equivalent to T '>7 (D, ,/P, + AD,,,/D,} and their
biased-adjusted estimate is equivalent to 737 (D,,,/P, + AD,,,/D,} +
T-1XT k... Ibbotson and Chen (2001) also report adjusted estimates of
the unconditional mean return (and premium) based on dividends, income,
earnings, payout ratio, book equity, and National Income.

Appendix B.
Extension of the Constantinides and Duffie (1936) Model

I illustrate an extension of the Constantinides and Duffie (1996) model
along the lines of Krebs (2002). The extension provides theoretical justifica-
tion as to why it may be hard to detect empirically in the low-order cross-
sectional moments of household consumption growth the rare but catastrophic
shocks that play a major role in driving asset prices.

The ith household’s consumption, ¢, ,, follows the process

Cis L
— = =X, s (B1}
Cie—1 i1
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The random variables {z, ,; have the following properties: Distinct subsets
of {7, .| are independent; for all i and £; »; , is independent of ¢, _y,e,,¢; ,_1, X, ,,
and the asset prices; and K[y, ,] = 1. Since the random variables {7, ,} are
independent of the asset prices, they do not contribute to the equity premium.
One may choose to view them as obhservation error, but dees not have to.

In the Constantinides and Duffie (1996) model, the idiosyneratic incame
shocks are lognormal: X; , = e?%: 572 with ¢, , normal and 4, , = 1. The
conditional variance, b2, explains the risk premia because it is modeled as
countercyclical and correlated with the stock returns. Whereas Brav et al.
{2002) find that the pricing kernel I‘lﬁle(ci,t/ci,t_L]_" goes a long way
toward explaining the equity premium and the value-versus-growth pre-
mium, they also find little evidence that the conditional variance, &2, is
correlated with stock returns, or indeed whether the time series of this vari-
ance has any discernible pattern relative to the business cycle. I build this
feature in the model by choosing a binomial distribution for X ,.

I assume that the randem variables {X,,} have the following properties:
Distinct subsets of {X;,} are independent; for all { and ¢, X, is independent
of ¢,_y,¢,,¢; - and X, ,_,; and X, has the following binomial distributjon:

1—y o glte’ .
X, = , with probability 1 — =
' 11— (B2)

vy m® ', with probability =,

where 0 << 7 < 1, and a is the constant RRA coefficient. The variable y,,y, > 0
is defined shortly. Since

<
E[—‘

Cie—1

y;,i} - (B3)

Ci1 i1

arguments along the lineq in Constantinides and Duffie {1996) identify ¢, as
the per capita consumption.

The time-¢ expectation of the ith household’s marginal rate of substitution,
conditional on {¢, /e, |,¥,}, is

E[ —p( Cie )_a € ]
e _— 1 ¥e
Ci -1 €1
Id —dr -1 =L
:e“'(c—t_) {A-m)" A -y w™ )+ ntE 0] (B
-1

'l —d
te“’(:t—) (L+y,}Elg 7], form< 1.
-1
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I define the variable y, implicitly with the equation

c —&

é_"(c—zl) 1 +y)Eln; ] = M, (B5)
.

where M, is the pricing kernel that supports the given joint process of aggre-

gate income, asset prices, and dividends. By construction, it follows that any

individual household’s marginal rate of substitution, e (¢, /c; ,_;) ™%, sup-

ports the given joint process of aggregate income, asset prices, and dividends.

Finally, I demonstrate that the variance, skewness, and higher moments
of the cross-sectional distribution of the households’ consumption growth
need not bear any relationship to asset returns and the business cycle. This
1s despite the fact that each individual household’s marginal rate of substi-
tution supports the given joint process of aggregate income, asset prices,
and dividends.

The Nth central moment, N = 1, of the households’ logarithmic consump-
tion growth is the sum of the Nth central moments of In(e, /¢, ), In(X; ,),
and In(w; ,), given the assumed independence of ¢,/c,_,X; ,, and n; ,. It is
easily shown that

lim E[(InX,,)¥]=0, Nz1. (BS)

T—0

If the probability of the idicsyncratic consumption shocks is sufficiently low,
7 < 1, the central moments of the households’ consumption growth are driven
by the corresponding central moments of the per capita consumption growth
and #; ,. These moments need not bear any pattern relating to the business
eycle and need not be correlated in any particular way with the asset re-
turns. Despite this, each individual household’s marginal rate of substitu-
tion supports the given joint process of aggregate income, asset prices, and
dividends. The illustration explaing why it may be empirically difficult or
infeasible to detect the idiosyncratic consumption shocks in the cross-
sectional moments of household consumption growth.

REFERENCES

Abel, Andrew B., 1990, Asset prices under habit formation and catching up with the Joneses,
American Econamic Revieww Papers and Proceedings 80, 33-42.

Ait-S8ahalia, Yacine, Jonathan A. Parker, and Motohire Yogo, 2001, Luxury goods and the equity
premium, Working paper 8417, NBER.

Atyagari, Rao 8., and Mark Gertler, 1991, Asset returns with transactions costs and uninsured
individual risk, Journal of Monetary Economics 27, 311-331.

Altonji, Joseph G., Fumio Hayashi, and Laurence J. Kotlikoff, 1992, Is the extended family
altruistically linked? American Economic Review 82, 1177-1198.

Anderson, Evan W., Lars Peter Hansen, and Thomas J. Sargent, 2000, Robustness, detection
and the price of risk, Working paper, University of Chicago.

Attanasio, Orazio B, James Banks, and Sarah Tanner, 2002, Asset holding and consumption
volatility, Journal of Political Economy 114, forthcoming.



1588 The Journal of Finance

Attanasio, Orazio P., and Steven J. Davis, 1997, Relative wage movements and the distribution
of eonsumption, Jaurnal of Political Economy 104, 1227-1262.

Bakshi, Gurdip, and Zhiwu Chen, 1996, The spirit of capitalism and stock market prices, Aner-
ican Economiec Review 86, 133-157.

Bansal, Ravi, and John W. Coleman, 1996, A monetary explanation of the equity premium, term
premium, and risk-free rate puzzles, Journal of Political Economy 104, 1135-1171.

Bansal, Ravi, and Amir Yaron, 2000, Risks for the long run: A potential rezolution of asset
pricing puzzles, Working paper 8059, NBER.

Barberis, Nicholas, and Richard Thaler, 2002, A survey of behavioral finance, in George M.
Constantinides, Milton Harris, and Rene Stulz, eds.: Handhook of the Econamies of Finance
{North-Holland Elsevier, Amsterdam), forthcoming.

Benartzi, Shlome, and Richard H. Thaler, 1995, Myopic loss aversion and the equity premium
puzzle, Quarterly Journal of Economies 110, 73-92.

Bertaut, Caral C., and Michael Haliassos, 1997, Precautionary portfolio behavior from a life-
cycle perspective, Journal of Economic Dynamics and Contral 21, 1511-1542.

Bewley, Truman F., 1982, Thoughts on tests of the intertemporal asset pricing model, Working
paper, Northwestern University.

Blume, Marshall E., and Stephen P. Zeldes, 1993, The structure of stock ownership in the U.S.,
Working paper, University of Pennsylvania.

Bodie, Zvi, Robert C. Merton, and William F. Samuelson, 1992, Labor supply flexibility and
portfolio choice in a life cycle model, Journal of Economic Dynamics and Control 16, 427-449.

Boldrin, Michel, Lawrence J. Christiano, and Jonas D. M. Fisher, 2001, Habit perzistence, asset
returns, and the business eycle, American Economic Review 91, 149-166.

Brav, Alon, George M. Constantinides, and Christopher C. Geczy, 2002, Assat pricing with het-
erogeneous consumers and limited participation: Empirical evidence, Journal of Political
Eeconomy 114, forthcoming.

Brav, Alon, and Christopher C. Geczy, 1995, An empirical resurrection of the simple consump-
tion CAPM with power utility, Working paper, University of Chicago,

Brav, Alon, and J. B. Heaton, 2002, Competing theories of financial anomalies, Review of Financial
Studies 15, 475-5086.

Breeden, Douglas T., 1979, An intertemporal asset pricing model with stochastic consumption
and investment opportunities, Journal of Financial Economics 7, 265-296,

Brown, Stephen J., William N. Goetzmann, and Stephen Ross, 1995, Survival, Journal of Fi-
nance 90, 853-873.

Campbell, John Y., 2001, Asset pricing at the millennium, Journal of Finance 55, 1515-1567.

Campbell, John Y., 2002, Consumption-hased asset pricing, in George M. Constantinides,
Milton Harris, and Rene Stulz, eds.: Handbook of the Economies of Finance (North-Holland
Elzevier, Amsterdam), forthecoming.

Campbell, John Y., Joao F. Cocco, Francisca J. Gomes, and Pascal J. Maenhout, 2001, Investing
retirement wealth: A life-cyele model, in John Y. Campbell and Martin Feldstein, eds.: Risk
Aspects of Soctal Security Reform (University of Chicago Press, Chicaga).

Campbell, John Y., and John H. Cachrane, 1999, By force of habit: A consumption-based expla-
nation of aggregate stock market behavior, Journal of Political Economy 107, 205-251.

Campbell, John Y., Andrew W. Lo, and A. Craig MacKinlay, 1997, The Econametrics of Financial
Markets (Princeton University Press, Princeton, NJ).

Camphell, John Y., and Robert J. Shiller, 1988a, The dividend-price ratio and expectations of
future dividends and discount factors, Review of Financial Studies 1, 195-228,

Campbell, John Y., and Robert J. Shiller, 1988b, Stock prices, earnings, and expected dividends,
Journal of Finance, 43, 661-6786.

Campbell, John Y., and Robert J. Shiller, 1998, Valuation ratios and the long-run stock market
outlook, Journal of Partfolioc Management 24, 11-26,

Claus, James, and Jacob Thomas, 2001, Equity premia as low as three percent? Evidence from
analysts’ earnings forecasts for domestic and international stock markets, Journael of
Finance 56, 1629-18686.



Rational Asset Prices 1589

Coceo, Joao F., Francisco J. Gomes, and Pascal J. Maenhout, 1998, Portfolio choice aver the life
cyele, Working paper, Harvard University.

Cochrane, John H., 1991, A simple test of consumption insurance, Journal of Political Econaomy
99, 957-976.

Cochrane, John H., 1997, Where ia the market going? Uncertain facts and novel theories, Eco-
nomic Perspectives (Federal Reserve Bank of Chicago) 21, 3-37.

Cochrane, John H., 2001, Asset Pricing {Princeton University Press, Princeton, NJ).

Cachrane, John H., and Lars Peter Hansen, 1992, Asset pricing explorations for macroeconom-
ics, in Olivier J. Blanchard and Stanley Fiascher, eds.: NBER Macroeconomiecs Annual (MIT
Press, Cambridge, MA).

Cogley, Timothy, 2002, Idiosyneratic risk and the equity premium: Evidence from the consumer
expenditure survey, Journal of Monetary Economiecs 49, 309-334.

Constantinides, George M., 1982, Intertemporal asset pricing with heterogeneous consumers
and without demand aggregation, Journal of Business bA, 253-267.

Constantinides, George M., 1990, Hahit formation: A resolution of the equity premium puzzle,
Journal of Political Economy 98, 519-543.

Constantinides, George M., John B. Donaldson, and Rajnish Mehra, 2001, Junior must pay:
Pricing the implicit put in privatizing social security, Working paper, University of Chicago.

Constantinides, George M., John B. Donaldson, and Rajnish Mehra, 2002a, Junior can't barrow:
A new perspective on the equity premium puzzle, Quarterly Journal of Economies 117,
269-2986.

Constantinides, George M., John B. Donaldzon, and Rajnish Mehra, 2002b, Junior is rich: Be-
quests as consumption, Working paper, University of Chicaga.

Constantinides, George M., and Darrell Duffie, 1996, Asset pricing with heterogeneous con-
sumers, Journal of Political Economy 104, 219-240.

Daniel, Kent, and David Marshall, 1997, The equity premium puzzle and the risk-free rate
puzzle at long horizons, Macroeconomic Dynamics |, 452-484.

Danthine, Jean-Pierre, John B. Donaldson, and Rajnish Mehra, 1992, The equity premium and
the allacation of income risk, Journal of Economic Dynamics and Cantrol 16, 509-532,
Davis, James L., Eugene F. Fama, and Kenneth R. French, 2000, Characteristics, covariances,

and average returns, Journal of Finance 55, 389406,

DeBondt, Werner F. M., and Richard Thaler, 1985, Does the stack market overreact? Journal of
Finance 40, 793—805.

Dimson, Elroy, Paul Marsh, and Michael Staunton, 2002, Triumph of the Optimists: 101 Years
of Global Investment Returns (Princeton University Press, Princeton, NJ).

Duesenberry, James 3., 1949, Income, Saving, and the Theory of Consumer Behavior (Harvard
University Press, Cambridge, MA).

Epstein, Larry G., and Stanley E. Zin, 1991, Substitution, risk aversion, and the temporal
behavior of consumption and asset returna: An empirical analysis, Journal of Political Econ-
amy 99, 263-286.

Fama, Eugene F., and Kenneth R. French, 1988, Dividend yields and expected atock returns,
Journagl of Financial Economics 22, 3-25.

Fama, Eugene F., and Kenneth R. French, 2002, The equity premium, Journal of Finance 57,
#37-660.

Ferson, Wayne E., and George M. Constantinidas, 1991, Hahit persistence and durahility in
aggregate consumption, Journal of Financial Economics 29, 199-244.

Ferson, Wayne E., and Campbell R. Harvey, 1992, Seasonality and consumption-based asset
pricing, Journal of Finance 47, 811-552.

Friend, Irwin, and Marshall E. Blume, 1975, The demand for risky assets, The American Eco-
namic Review 65, 900-922,

Gabaix, Xavier, and David Laibson, 2001, The 6D bias and the equity premium puzzle, in Ben
Bernanke and Ken Rogoff, eds.: NBER Macrasconomics Annual 2007 (MIT Press, Cam-
hridge, MA]J.

Goyal, Amit, and [vo Welch, 1999, Predicting the equity premium, Working paper, UCLA.



1590 The Journal of Finance

Grassman, Sanford J., and Robert J. Shiller, 1981, The determinants of the variability of stock
market prices, American Economic Review Papers and Proceedings 71, 222-227.

Guiso, Luigi, Michael Haliassos, and Tullic Jappelli, 2001, Household Portfolios (MIT Press,
Cambridge, MA).

Haliassos, Michael, and Carol C. Bertaut, 1995, Why do so few hold stocks? The Economic
Journal 105, 1110-1129.

Hansen, Lars Peter, and Ravi Jagannathan, 1991, Implications of security market data for
models of dynamic economies, Journal of Political Economy 99, 225-262.

Hansen, Lars Peter, and Kenneth J. Singleton, 1982, Generalized instrumental variables esti-
mation of nonlinear rational expectations models, Econometrica 50, 1269-1288.

He, Hua, and David M. Modest, 1995, Market frictions and consumption-hased asset pricing,
Journal of Political Econamy 103, 94-117.

Heaton, John C., 1995, An empirical investigation of asset pricing with temporally dependent
preference specifications, Econometrica 63, 681-717.

Heaton, John C., and Deborah J. Lucas, 1996, Evaluating the effects of incomplete markets on
risk sharing and asset pricing, Journal of Political Ecanomy 104, 443-487.

Heaton, John C., and Deborah J. Lucas, 1999, Stock prices and fundamentals, in Ben Bernanke
and Julio Rotemberg, eds.: NBER Macroeconomics Annual 1999 (MIT Press, Cambridge,
MAY.

Heaton, John, C., and Deborah J. Lucas, 2000, Portfolio choice and asset prices: The impor-
tance of entrepreneurial risk, Journal of Finance 55, 1163-1198.

Hirshleifer, David, 2001, Investor psychology and asset pricing, Journal of Finance 56, 1533-1597.

[bhotson Associates, 2001, Stocks, Bonds, Bills, and Inflation Yearbook (Ibbotson Associates,
Chieaga).

Ibbotson, Roger G., and Peng Chen, 2001, Stock market returns in the long run: Participating
in the real economy, Working paper, Ibhotson Associates.

Jacohs, Kris, 1999, Incomplete markets and security prices: Do asset-pricing puzzles result
from aggregation problems? Journal of Finance 54, 123-163.

Jacobs, Kris, and Kevin Q. Wang, 2001, Idiesyncratic consumption risk and the cross zection of
asset returns, Working paper, McGill University and University of Toronto.

Jagannathan, Ravi, and Narayana R. Kocherlakota, 1996, Why should older people invest less
in stocks than younger people? Federa! Bank of Minneapalis Quarterly Reviewr 20, 11-23.

Jorion, Philippe, and William N. Goetzmann, 1999, Global stock markets in the twentieth cen-
tury, Journal of Finance 54, 953-980.

Keynes, John M., 1936, The General Theory of Employment, Interest, and Maney (Hartcourt,
Brace and Company, New York).

Kocherlakota, Narayana R., 1996, The equity premium: It's still a puzzle, Journal of Econamic
Literature 34, 42-71.

Krehs, Tom, 2002, Testable implications of consumption-based asset pricing with incomplete
markets, Journal of Mathematical Economics, forthcoming.

Li, Yuming, 2001, Expected returns and habit persistence, Review of Financial Studies 14,
861-899.

Lucas, Robert, Jr., 1978, Asset prices in an exchange economy, Econometrica 46, 1429-1446.

Lynch, Anthony W., 1996, Decision frequency and synchronization across agents: Implications
for aggregate consumption and equity returns, Journal of Finance 51, 1479-1497.

Mace, Barbara J., 1991, Full insurance in the presence of aggregate uncertainty, Journael of
Political Economy 99, 928-956.

Mankiw, N. Gregory, 1986, The equity premium and the concentration of aggregate shocks,
Journal of Financial Economics 17, 211-219.

Mankiw, N. Gregory, and Matthew D. Shapiro, 1986, Risk and return: Consumption beta versus
market beta, Review of Economics and Statistics 68, 452-459.

Mankiw, N. Gregory, and Stephen P. Zeldes, 1991, The consumption of stockholders and non-
atockholders, Journal of Financial Econamics 29, 97-112.

Marshall, Alfred, 1920, Principles of Economics: An Introductory Volume (Macmillan, London).



Rational Asset Prices 1591

MeGrattan, Ellen R, and Edward €. Prescott, 2001, Taxes, regulations, and asset prices, Work-
ing paper, Federal Reserve Bank of Minneapolis.

Mehra, Rajnish, 1998, On the wvolatility of stock prices: An exercise in quantitative theory,
International Journal of Systems Science 29, 1203-1211.

Mehra, Rajnish, and Edward C. Prescott, 1985, The equity premium: A puzzle, Journal of Mon-
etary Eronomics 15, 146-161.

Mehra, Rajnizh, and Edward C. Prescott, 1984, The equity premium: A solution? Journal of
Monetary Economics 22, 133-136.

Mehra, Rajnish, and Edward C. Prescott, 2002, The equity premium in retrospect, in George M.
Constantinides, Milton Harris, and Rene Stulz, eds.: Handbook of the Econamics of Finance
{North-Holland Elsevier, Amsterdam), fortheoming.

Menzly, Lior, Tano Santos, and Pietro Veronesi, 2001, Habit formation and the cross section of
stock returns, Working paper, University of Chicago.

Merton, Robert C., 1973, An intertemporal capital asset pricing model, Econometrica 41, 867-887.

Negishi, Takashi, 1960, Welfare economics and exiatence of an equilibrium for a competitive
economy, Meirgeconomica 12, 92-97.

Pollak, Robert A., 1970, Habit formation and dynamic demand functions, Journal of Political
Economy T8, T45-763.

Poterba, James M., 2001, The rise of the “equity culture™ [J.5. stockownership patterns, 1989
1998, Working paper, MIT.

Rietz, Thomas A., 1983, The equity risk premium: A solution, Journal of Monetary Economics
22, 117-131.

Rubinstein, Mark, 1976, The valuation of uncertain income streams and the pricing of options,
Bell Journal of Economics 7, 407425,

Ryder, Harl E | and Geoffrey M. Heal, 1973, Optimum growth with intertemporally dependent
preferences, Review of Economic Studies 40, 1-43.

Shiller, Robert, 1984, Stock prices and social dynamics, Brookings Papers on Economic Activity
2, 457498,

Shiller, Robert, 2000, frrational Exuherance {Princeton University Press, Princeton, NJJ.

Siegel, Jeremy J., 1998, Stochks for the Long Run (McGraw-Hill, New York).

Siegel, Jeremy J., 1999, The shrinking equity premium, Journal of Portfolio Management 26,
10-17.

Storesletten, Kjetil, Chris 1. Telmer, and Amir Yaron, 2000, Consumption and risk sharing over
the life cycle, Working paper, Carnegie Mellon University.

Storesletten, Kjetil, Chris [. Telmer, and Amir Yaron, 2001, Asset pricing with idiosyncratic risk
and overlapping generations, Working paper, Carnegie Mellon University.

Sundaresan, Suresh M., 1989, Intertemporally dependent preferences and the volatility of con-
sumption and wealth, Review of Financial Studies 2, 73-89.

Vizsing-Jorgensen, Annette, 2002, Limited asset market participation and the elasticity of
intertemporal substitution, Journal of Political Econamy 110, forthcoming.

Vuolteenaho, Tuomo, 2000, Understanding the aggregate book-to-market ratio and its implica-
tions to current equity-premium expectations, Working paper, Harvard University.

Wachter, Jessiea, 2001, Hahit formation and returns on bonds and stocks, Warking paper, New
York University.

Weil, Philippe, 1989, The equity premium puzzle and the risk-free rate puzzle, Journal of
Monetary Economics 24, 401-421.

Welch, Ivo, 2001, The equity premium consenszus forecast revisited, Working paper, Yale University.



Financial Analysts Journal
F‘A‘] Volume 66 « Number 1

©2010 CFA Institute

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, furtherinsight 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.! This conclusion may surprise those
not steeped in growth theory, given the intuitive
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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),
avariety of growth models have been developed in
which theamount 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.? Virtually the entire global stock

©2010 CFA Institute
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market capitalization is concentrated in a relatively
tew 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, Ineed 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 Ursua’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
Urstia 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.
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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 211 2.62
Canada 2.22 227
Denmark 1.97 211
France 228 2.51
Germany 241 223
Italy 2.57 2.98
Japan 3.11 3.86
Netherlands 2.01 2.35
Spain 2.30 342
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 1.95 247
Colombia 218 2.24
Egypt 1.45 3.09
Finland 291 2.92
Greece 2.77 3.23
Iceland 324 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 219 2.24
Venezuela 2.54 0.45

Average 2.32% 2.79%

Source: Barro and Ursta (2008).

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-
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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.’
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 IL. 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 I, 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,

©2010 CFA Institute
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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 1I, 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.

January/February 2010

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

Historical Projected

Country 20002007 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 123 126
Chile 091 1.00
Colombia 141 1.27
Egypt 1.68 1.76
Finland 0.11 0.29
Greece 0.15 0.21
Iceland 0.78 0.84
India 1.58 146
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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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
tinancial 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.® First,
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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
tfigure 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/GDPis 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 thatin 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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Figure 3. S&P 500 Earnings 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
awedge between the growth in aggregate earnings
and the growth in the earnings to which current
investors have a claim.

Toillustrate 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
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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

Net dilution = —~¢.—1, 1)
1+k

where ¢ 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
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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.5. 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
inthe 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

D,

R, = T—tl +GPF, (2)
where D, is the dividend for year t, P; 1 is the price
at the end of year t — 1, and GP, = (P, - P, 1)/ P, 4.
Following Fama and French (2002), we can write
Equation 2 in terms of long-run average values,
denoted by A(), as

A(R)= 4| 2L |+ a(6p). 3)
Fa
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(GE;), can be sub-
stituted for the average capital gain rate, giving

A(Rt):A(IDD—’]+A(GEt). 4)
-1

My preceding analysis implies that A(GE;) 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.
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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.®

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-
tlow 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 nomore 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
inrealterms. Although more work needs tobe done
before equally definitive predictions can be made
with respect to international equities, the basic out-
look appears to be quite similar.

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.

This article qualifies for 1 CE credit.

Notes

1. Por 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. Asafirst-order approximation, the annual arithmetic mean
equals the compound growth rate plus one-half the stan-
dard deviation of the annual growth rates.
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4.  See, for example, Weil (2009, ch. 4).

5. Por 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).
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Historical Results Il

Bradford Cornell

University of California
Los Angeles

The basic investment and constant-
growth models, used with some justi-
fiable simplifying assumptions about
the U.S. market, indicate that the
earnings growth rate cannot be
greater than the GNP growth rate
because of political forces and that
the expected return, or cost of capi-
tal, in the long run should uncondi-
tionally be about 1.5 times the
dividend-to-price ratio plus GNP
growth. Adding reasonable assump-
tions about inflation produces a find-
ing that equity risk premiums cannot
be more than 3 percent (300 bps)
because earnings growth is con-
strained by the real growth rate of
the economy, which has been in the
1.5-3.0 percent range. In a consider-
ation of today’s market valuation,
three reasons for the high market
valuations seem possible: (1) stocks
are simply seen as less risky, (2)
valuation of equities is fundamentally
determined by taxation, or (3) equity
prices today are simply a mistake. A
research question that remains and is
of primary interest is the relationship
between aggregate stock market
earnings and GNP.

models from introductory finance courses can

be used to interpret the long-run uncondi-
tional historical data on returns. So, let’s begin with
the basic model:

E he very basic investment and constant-growth

Egtl = 1+[(h)(ROE)],

where
E = earnings
b = the retention rate

ROE = return on equity
So that, with investment at time ¢ denoted by I,

ROE = M
It
and
I
b= L
Et

therefore, the growth rate of earnings is
E

Et+1_ t

(P)(ROE) = —

t

This model implies that the growth rate in earnings
is the retention rate times the return on equity,
(b) (ROE). In discussing the models, I would like to
stress an important point: If you are interpreting the
growth in earnings as being the retention rate times
the return on equity, you have to be very careful when
you are working with historical data. For example,
does the retention rate apply only to dividends or to
dividends and other payouts, such as share repur-
chases? The distinction is important because those
proportions change in the more recent period. And if
you make that distinction, you have to make a
distinction between aggregate dividends and per
share dividends because the per share numbers and
the aggregate numbers will diverge. In working with
the historical data, I have attempted to correct for that
aspect.
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Figure 1. S&P 500 Earnings and Dividends to GNP, 1950-July 2001
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Table 1 gives the arithmetic average data for
growth rates in GNP, earnings, and dividends for two
periods: 1951-2000 and 1972-2000. (I used the
1972-2000 period because it mirrors the same period
shown in Figure 1.) The earnings growth rates are so
much more volatile than the dividend growth rates.
And because of the volatility effect on arithmetic
averages, GNP and earnings exhibit very similar
growth rates from the early 1970s to the present.
Dividends (and Table 1 shows the growth rate of
actual dividends, not payouts) have grown much less
than earnings for two reasons: First, dividends are
less volatile, and second, dividend substitution is
occurring. Corporations are not providing sharehold-
ers the same constant fraction of earnings (in the
form of dividends) that they were in the past.

Despite the 1972-2000 data, it seems to me that
earnings are not going to grow as fast as or faster than
GNP in the future. This notion seems to be consistent
with long-term historical data, and it fits my view of
how politics works on the economy. If you accept that
notion, it has immediate implications for the future.

Table 1. Historical Growth Rates of GNP, Earnings,
and Dividends: Two Modern Periods

Period/Measure GNP Earnings Dividends
1951-2000

Mean 3.21% 2.85% 1.07%
Standard deviation 2.89 14.29 4.13
1972-2000

Mean 2.62% 3.79% 0.96 %
Standard deviation 2.94 15.72 3.58

Note: Growth rates for earnings and dividends are based on aggregate
data.

First, under any reasonable underlying assump-
tions about inflation, equity risk premiums cannot be
much more than 3 percent (300 bps) because the
earnings growth rate is constrained unconditionally
in the long run by the real growth rate of the economy,
which has been in the range of 1.5-3.0 percent.
Second, as Table 2 shows, for an S&P level of about
1,000, you simply cannot have an equity risk pre-
mium any higher than 2 percent, 2.5 percent, or (at
most) 3 percent.

Table 2. Value of the S&P 500 Index Given Various Real (Earnings or GNP) Growth Rates

and Equity Risk Premiums

Real Equity Risk Premium

Growth

Rate 2.0% 2.5% 3.0% 4.0% 5.0% 6.0% 7.0%
1.5% 845 724 634 507 423 362 317

2.0% 1,014 845 724 563 461 390 338

2.5% 1,268 1,014 845 634 507 423 362

3.0% 1,690 1,268 1,014 724 563 461 390

Assumptions: Inflation = 3 percent; long-term risk-free rate = 5.5 percent; payout = 1.5(S&P 500 dividend). The S&P
500 dividend used in the calculation was $16.90, so P=1.5($16.90)/(k — g), where k = 5.5 percent (the risk-free rate
minus 3 percent inflation plus the risk premium) and g = real growth rate.
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What simplifying assumptions can be made to
work with the unconditional data? I have made some
relatively innocuous simplifying assumptions. First,
that b should adjust until the cost of capital equals
the ROE at the margin. To be very conservative,
therefore, I will assume that the ROE equals the cost
of capital, or expected returns, in the aggregate. The
problem that arises is: Whatif the retention rate times
the cost of capital (that is, the minimal expected
return on equity), bk, is greater than GNP growth?
The second assumption deals with this possibility: I
assume bk cannot be greater than GNP growth
because political forces will come into play that will
limit the ROE if earnings start to rise as a fraction of
GNP.

The relationship between aggregate earnings and
GNP is one of the research questions that I have been
unable to find interesting papers on—perhaps
because I have not searched well enough—but I want
to bring up the subject to this group. It seems to me
that if aggregate earnings start to rise, and Robert
Shiller mentioned several reasons why it can happen
[see the “Current Estimates and Prospects for
Change” session], then tax rates can change, antitrust
regulation can change (one of Microsoft’s problems
probably was that it was making a great deal of money,
which is an indication that some type of regulation
may be necessary), labor regulation can change, and
so forth. And these variables can change ex post as
well as ex ante. So, once a company starts making
superior returns using a particular technology, the
government may step in ex post and limit those
returns. The critical research question is how earn-
ings relate to GNP.

The constant-growth model is

D
p=_
k-g
or
k=D4y
14
where
P = price
D = dividends
k = cost of capital

g = growth rate

What I am going to do is just an approximation
because I am going to work with aggregate, not per
share, data. I am going to assume that total payouts
are 1.5 times dividends.! Payouts will probably be
lower in the future, but if I work with aggregate

"This choice is based on recent findings by Jagannathan,
Stephens, and Weisbach (2000) that we are seeing significant
payouts today.

payouts, then g should be the growth rate in aggregate
potential payouts, which I will characterize as earn-
ings.

One of the implications of the simplifying
assumptions I have made, and it relates to the data
that Jeremy Siegel just produced [“Historical Results
17], is that the expected returns on stocks should be
equal to the earnings-to-price ratio. (In the more
complicated equations, you have situations in which
the ROE is not exactly equal to expected returns, but
for my long-run data, the simplifying assumption that
earnings yield equals the expected ROE is fine.) So,
with these assumptions,

p=_

1= ) )

&
k

or

E
k=3
A further implication is that if g is constrained to
be close to the growth of GNP, then it is reasonable
to substitute GNP growth for g in the constant-
growth model. The implication of this conclusion is
that the expected return, or cost of capital, in the long
run should unconditionally be about 1.5 times the
dividend-to-price ratio plus GNP growth:

B = 1.5% + GNP growth.

With this background, we can now look at some
of the data.

Earnings and GNP

Figure 1 allows a comparison of dividends/GNP and
(after-tax) earnings/GNP for 1950 through July
2001.2 The data begin in 1950 because Fama believed
that the data before then were unreliable. Figure 1
shows that, historically, earnings have declined as a
fraction of GNP in this period. My assumption that
earnings keep up with GNP works from about 1970
on, but I am looking at the picture in Figure 1 in order
to make that conclusion. The ratio of earnings to GNP
depends on a lot of things: the productivity of labor,
capital, the labor-to-capital ratio, taxes, and (as I said
earlier) a host of political forces. Figure 1 shows that
earnings have, at best, kept up with GNP.

ZThese data were provided by Eugene Fama, who attrib-
uted them to Robert Shiller.
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Valuation

Why is the market so high? As an aside, and this
concern is not directed toward our topic today of the
equity risk premium, but I think it is an interesting
question: Why is the market where it is today relative
to where it was on September 10 or September 9 or
just before the events of September 11, 2001? The
market then and now is at about the same level.
Almost every economist and analyst has said that the
September 11 attacks accelerated a recession, that
they changed perceptions of risk, and so forth. It is
curious to me that such a situation does not seem to
be reflected in market prices.

But in general, why is the market so high? I
believe three possible explanations exist. One idea,
and I consider it a “rational” theory, is that stocks are
simply seen as less risky than in the past. I do not
know whether the behavioral theories are rational or
not, in the sense that prices are high because of
behavioral phenomena that are real and are going to
persist. If so, then those phenomena—as identified by
Jeremy Siegel and Richard Thaler [see the “Theoret-
ical Foundations” session]|—are also rational. In that
case, the market is not “too high”; it is not, in a sense,
a mistake. It is simply reflecting characteristics of
human beings that are not fully explained by eco-
nomic theories.

Another rational explanation has been given less
attention but is the subject of a recent paper by
McGrattan and Prescott (2001). It is that the valua-
tion of equities is fundamentally determined by taxa-
tion. McGrattan and Prescott argue that the move

toward holding equities in nontaxable accounts has
led to a drop in the relative tax rate on dividends.
Therefore, stock prices should rise relative to the
valuation of the underlying capital and expected
returns should fall. This effect is a rational tax effect.

Both this theory and the theory that stocks are
now seen as less risky say that the market is high
because it should be high and that, looking ahead,
equities are going to have low expected returns, or low
risk premiums—about 2 percent—but that investors
have nothing to worry about.

The final explanation, which I attribute to John
Campbell and Robert Shiller, focuses on the view that
equity prices today are simply a mistake. (I suppose
mistakes are a behavioral phenomenon, but presum-
ably, they are not as persistent as an underlying
psychological condition.) Now, when people realize
they have made a mistake, they attempt to correct the
behavior. And those corrections imply a period of
negative returns from the U.S. equity market before
the risk premium can return to a more normal level.

Closing

To close, I want to repeat that, to me, the fundamental
historical piece of data that needs more explanation
is the relationship between the aggregate behavior of
earnings and GNP—what it has been in the past and
what it can reasonably be going forward. This
relationship is interesting, and I look forward to
hearing what all of you have to say about it. In my
view, it is the key to unlocking the mystery of the
equity risk premium’s behavior.
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Chapter 2

Evaluating the
Hastorical Record

Primitivc peoples, with no knowledge of modern science, ex-
press confidence in the proposition that the sun will rise to-
morrow. The reason is that the historical record is unambiguous
on this point. Ask whether it will rain tomorrow, though, and
doubt arises. Because of random variation in weather, the histori-
cal record is a good deal more ambiguous. Rain today does not
necessarily mean rain tomorrow.

With respect to the equity premium, the confidence that can
be placed in the assumption that the future will be like the past
depends on two related characteristics of the historical data: how
accurately the historical premium can be measured and the extent
to which the measured premium depends on the choice of the
sample period. Before those questions can be addressed, however,
there is the issue of how the average returns that go into the pre-
mium should be computed in the first place.

Computing the Average Premium:
Arithmetic versus Geometric

The historical equity risk premium equals the difference between
the average return on equities and the average return on treasury

e
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securities calculated over a specified time period. It can be seen in
Table 1.2, for instance, that over the full sample period between
1926 and 1997, the average return on stocks was 13.0% and the
average return on treasury bills was 3.8%, so the equity risk pre- -
mium over bills was 9.2%. Those are arithmetic averages. They are
computed in the standard way: Add up all the annual returns and
divide by the numbers of years (in this case, 72).

Although it is familiar, the arithmetic average has a peculiar
property. As an illustration, suppose that an investor earns returns
of 10%, 20%, —25%, and 15% in 4 consecutive years. The arith-
metic average of the four returns is 5%. Now consider an investor
who starts with $100. If he or she earns 10%, 20%, ~25%, and 15%
in each of 4 years, his or her ending wealth will be $113.85. How-
ever, if that investor earns 5% per year for 4 years, he or she will
end up with $121.55. This is a general problem. Investors who
earn the arithmetic average of a series of returns wind up with
more money than investors who earn the series of returns that are
being averaged.

The geometric average solves this problem. By definition, the
geometric average is the constant return an investor must earn
every year to arrive at the same final value that would be produced
by a series of variable returns. The geometric ezveragc is calculated
using the formula

Geometric Average = (Final Value /Initial Value)¥n - 1

where » is the number of periods in the average. When the
formula is applied to the preceding example, the results are as
follows:

Geometric Average = (113.85/100)]/4 -1=3.29%

An investor who earns 3.29% for 4 years will end up with

$113.85.
There are four properties of arithmetic and geometric averages

that are worth noting:
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» The geometric average is always less than or equal to the arith-
metic average. For instance, in Table 1.2 the arithmetic aver-
age stock return is 13.0%, but the geometric average is only
11.0%. (The geometric averages are reported at the bottom of
the path of wealth columns in Table 1.2.)

¢ The more variable the series of returns, the greater the differ-
ence between the arithmetic and geometric average. For ex-
ample, the returns for common stock are highly variable. As a
result, the arithmetic average exceeds the geometric average
by 200 basis points. For treasury bonds, whose returns are less
variable, the difference between the two averages is only 40
basis points.

* TFor a given sample period, the geometric average is indepen-
dent of the length of the observation interval.! The arithmetic
average, however, tends to rise as the observation interval is
shortened. For instance, the arithmetic average of monthly re-
turns for the S&P 500 (calculated on an annualized basis by
compounding the monthly arithmetic average) over the period
between 1926 and 1997 is 13.1%, compared with the 13.0%
average of annual returns.

* The difference between the geometric averages for two series
does not equal the geometric average of the differcnce. Con-
sider, for instance, stock returns and inflation. Table 1.2 re-
veals that the geometric average stock return is 11.0% and the
average inflation rate is 3.1%, for a difference of 7.9%. How-
ever, Table 1.3 shows that the geometric average real return
on common stock was 7.7%. This discrepancy does not arise

for arithmetic averages, where the mean difference always
equals the difference of the means. '

With respect to the equity risk premium, the manner in which
the average is calculated makes a significant difference. When
compared with treasury bills over the full 1926-t0-1997 period,

1 This follows immediately from the fact that the geometric average depends
only on the initial and final values of the investment.

S

=

the arithmetic average risk premium is 9.2%, whereas the geomet-
ric average premium is only 7.2%. Which average is thc‘ more ap-
propriate choice? That depends on the guestion k?cmg asked.
Assuming that the returns being averaged are largely independent
and that the future is like the past, the best estimate of expected
returns over a given future holding period is the arithrlnctic aver-
age of past returns over the same holding period. For instance, if
the goal is to estimate future stock-market returns on a ye_ar—t?y-
year basis, the appropriate average is the annual .anthmctlc risk
premium. On the other hand, if the goal is to estimate what the
average cquity risk premium will be over the next 50 years, tl'-l(’,
geometric average 1s a better choice. Because the .ulumat.c goal in
this book is to arrive at reasonable forward-looking eémmates of
the equity risk premium, both arithmetic and gcometric averages
are employed where they are useful. '

It is worth reiterating that projection of any past average is
based on the implicit assumption that the future wil.l be lil.ce the
past. If the assumption is not reasonable, k-JOth the arithmetic and
geometric averages will tend to be misleading.

How Accurately Can the Historical
Risk Premium Be Measured?

The accuracy with which the historical risk premi'um can be mea-
sured depends on the variability of the observamor}s from which
the average is calculated. In an assessment of the impact of that
variability, the best place to start is with an expanded version of
Table 1.2 that includes monthly returns for the four .asset classes
over the period between 1926 and 1997. Given this cxpanded
data set, one way to assess the variability of the ex-post risk pre-
mium, defined as the difference between the observed reFurns- for
stocks and the related treasury securities, is to plot one hllstogram
for stocks versus bonds and another for stocks versus bills. Each
bar on the histogram represents the fraction of the 864 monthly
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Chapter 6

Ihe Equity Risk
Premium and the
Long-Run Outlook for
Common Stocks

So that there is no suspense, here is the bottom line: The future

will not be as bright as the past. The data of [bbotson Associ-
ates showed that over the period from 1926 to 1997, the average
cquity risk premium was 7.4% over treasury bonds and 9.2% over
treasury bills. Investors cannot reasonably expect equities to pro-
duce such large premiums going forward. Instead, premiums are
much more likely to be on the order of 300 to 400 basis points
lower. Reasonable forward-looking ranges for the future equity
risk premium in the long run are 3.5% to 5.5% over treasury
bonds and 5.0% to 7.0% over treasury bills.

This relatively pessimistic conclusion is based on two consider-
ations. The first is an overall assessment of the empirical data and
theoretical arguments presented in Chapters 1 through 4. The
second is the analysis of the level of stock prices presented in
Chapter 5. Although forecasting future stock returns, even over
the long run, is hazardous at best, when all the evidence is taken
Into account, the conclusion that the future will be less rosy than
the past has strong support.
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Abstract

We examine the impact of the Global Analyst Research Settlement on analyst affiliation bias in stock
recommendations. Using a comprehensive measure of investment bank-firm relationships, including
equity and debt underwriting and M&A advising, we find that affiliation bias is substantially reduced, but
not eliminated, for analysts employed by banks named in the settlement. In contrast, we find strong
evidence of analyst affiliation bias both before and after the Global Settlement for analysts at non-
sanctioned banks. The results hold after controlling for shifts in the recommendation schemes used by
investment banks and are robust to alternative empirical specifications.
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1. INTRODUCTION

Conflicts of interest within investments banks and other financial institutions have been the
subject of numerous academic studies (see Mehran and Stulz 2007 for a discussion). One particular
conflict that has received significant attention from both regulators and academics is analyst affiliation
bias. Specifically, prior research provides strong evidence that analysts are overly optimistic when their
employers have equity underwriting relationships with the covered firms. Early in the 2000s, several
attempts to reduce conflicts of interest were implemented in the securities industry, culminating in the
2003 Global Analyst Research Settlement (Global Settlement). In particular, a major purpose of the
Global Settlement reached between the SEC, NYSE, NASD, New York Attorney General, and North
American Securities Administrators Association and 12 of the largest investment banks was to reduce the
conflicts of interest between the investment banking and research departments within the major banks.'
Subsequent research suggests that investment banks changed their behavior following the Global
Settlement”, but provides little evidence on affiliation bias for analysts employed by sanctioned and non-
sanctioned banks nor on relationships beyond the well-studied equity underwriting relationship. In this
study, we use a broad measure of investment banking relationships, including equity and debt
underwriting and mergers and acquisitions (M&A) advising, to examine analyst affiliation bias for a large
sample of sanctioned and non-sanctioned investment banks (IBs) in the periods before and after the
Global Settlement and contemporancous regulatory changes.

Sell-side financial analysts provide buy/sell recommendations and earnings forecasts for a set of
covered firms. In general, analysts are compensated and earn a reputation based on the quality of the
information they provide. Despite these incentives to produce accurate information, however, analysts can
also face pressure to issue optimistic or biased coverage. In particular, the financial services firms that

employ analysts also compete for lucrative underwriting and M&A advisory mandates and may seck to

! The original settlement in April 2003 named ten investment banks, including Bear Stearns, CSFB, Goldman Sachs, Lehman
Brothers, J.P. Morgan, Merrill Lynch, Morgan Stanley, Citigroup (Salomon Smith Barney), UBS Warburg, and U.S. Bancorp
Piper Jaffray. Similar settlements with Deutsche Bank and Thomas Weisel were added later. We refer to these banks (including
other name variations of the same banks) as “sanctioned” banks.
2 See, for example, Kadan, Madureira, Wang, and Zach (2009).

1
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use biased coverage as one means of winning potential clients. As a result, analysts face a conflict
between their role in providing quality information to financial markets (and the associated reputational
concerns) and the motivations of their employers to win future investment banking business.

Following prior research, we define an affiliated analyst as one whose employer also has an
investment banking relationship with the covered firm. Existing research suggests that affiliated analysts
tend to produce optimistic (i.c., upward biased) recommendations and earnings forecasts relative to
unaffiliated analysts (see, for example, Dugar and Nathan 1995, Lin and McNichols 1998). This research
focuses primarily on affiliation through equity underwriting relationships, with a particular emphasis on
affiliation at the time of an equity issue.” However, equity underwriting is only one of many services that
investment banks provide to firms. In the fourth quarter of 2013, for example, equity underwriting
accounted for only 36% of total investment banking revenues at Goldman Sachs, compared to 34% for
financial advising and 30% for debt underwriting. This suggests that investment banking relationships
may have an impact beyond that evidenced through equity underwriting.*

To better understand the impact of investment banking relationships on analyst behavior, we
examine the individual equity, debt, and M&A components of the relationship, as well as the overall
investment banking relationship. We expect the results to be strongest for the overall relationship for two
reasons. First, since equity, debt, and M&A transactions are discrete observations of the firm-bank
relationship, viewing all of these transactions together allows us to observe the relationship at more points
in time, better capturing the ongoing nature of the relationship. Second, we expect investment banking
relationships that span multiple functional areas to put more pressure on analysts than narrow
relationships.

To analyze affiliation bias, we study recommendations on a large sample of U.S. non-financial

firms between 1998 and 2009 by analysts whose employers are either sanctioned investment banks or top

3 One exception is Ljungqvist, Marston, Starks, Wei, and Yan (2007) who control for both equity and debt underwriting
affiliations. This study is discussed in more detail below.
4 The importance of firm-wide relationships may also change over time. For example, Corwin and Stegemoller (2014) find that
the tendency of firms to use the same investment bank in multiple functional areas (i.e., equity underwriting, debt underwriting,
or M&A advising) has increased significantly over time.
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non-sanctioned banks. Our main variable of interest is the analyst’s relative recommendation, defined as
the difference between the analyst recommendation (with strong buy=>5 and strong sell=1) and the median
recommendation across all analysts covering the stock. Following Ljungqvist et al. (2007), we construct
this variable at the end of each quarter, using the most recent recommendation by each analyst during the
preceding twelve months. In our main tests, we regress this variable on proxies for investment banking
relationships and a set of control variables shown in prior literature to have an association with analyst
recommendations. Qur primary relationship variable is an indicator variable equal to one if, during the
prior three years, the firm hired the investment bank as a lead or co-manager on an equity or debt deal or
as an advisor on an M&A transaction. However, we also provide tests using a continuous measure of
relationships, defined as the proportion of a firm’s total transaction value during a three-year window for
which the investment bank acted as a lead manager, co-manager, or advisor. We define these relationship
variables separately for equity, debt, and M&A transactions, as well as for the combined set of
transactions across all types.

Consistent with prior research, we find strong evidence of analyst affiliation bias prior to the
Global Settlement in 2003. For banks named in the Global Settlement (sanctioned banks), this bias is
evident for all individual transaction types and for the overall relationship measure. For non-sanctioned
banks in the period prior to the Global Settlement, we find mixed evidence of an affiliation bias based on
individual transaction type relationship measures, but strong evidence of an affiliation bias based on the
overall relationship measure. This evidence is consistent with our prediction that the overall measure
better captures the ongoing nature of the investment banking relationship. The more striking results
appear during the period following the Global Settlement. During this period, there remains evidence of
an affiliation bias for sanctioned banks, but the bias is substantially reduced from the pre-Global
Settlement effect. In contrast, non-sanctioned banks continue to exhibit strong analyst affiliation bias even
after the Global Settlement. This bias is evident across all types of transactions and for the overall

relationship measure. These results suggest that while the Global Settlement was successful at reducing



analyst affiliation bias for the banks named in the settlement, conflicts of interest persist, especially for
non-sanctioned investment banks.

Our results are robust to several alternative specifications and robustness checks. While our main
results are based on relationship indicator variables, we find similar results based on continuous measures
of relationships. The results are also robust to alternative fixed effects specifications, including firm,
analyst, and investment bank fixed effects. Most importantly, our results are not driven by the shift of
many investment banks from a five-tier to a three-tier recommendation scheme following the Global
Settlement (Kadan et al. 2009). We find similar results when we repeat our analysis on a relative
recommendation variable based on a three-tier recommendation scheme.

As an alternative specification, we use logistic regressions to examine the impact of investment
banking relationships on the likelihood of issuing a buy or strong buy and the likelihood of issuing a sell
or strong sell. Consistent with the relative recommendation results, this analysis suggests that prior to the
Global Settlement, analysts at both sanctioned and non-sanctioned banks were significantly more likely to
issue a buy or strong buy recommendation and significantly less likely to issue a sell or strong sell
recommendation when affiliated with the firm through an investment banking relationship. After the
Global Settlement, the bias for sanctioned banks is reduced, but remains significant. For non-sanctioned
banks, the bias is significant both before and after the Global Settlement. For both groups of banks, the
logit results suggest that a significant affiliation bias remains following the Global Settlement, with the
effect being substantially larger for non-sanctioned banks.

As a final test, we examine whether incorporating lending data has an impact on the measurement
of analyst affiliation bias. We find only weak evidence that lending relationships have an incremental
effect on the measurement of analyst affiliation bias. Thus, affiliation bias appears to be best captured
through the equity, debt, and M&A relationships. We assert that an overall measure, incorporating equity
underwriting, debt underwriting, and M&A advising, is better able to capture investment banking

relationships and their effects than measures based on any one type of transaction.



In summary, our findings suggest that conflicts of interest within investment banks have not been
completely eliminated by the Global Settlement and contemporary regulatory changes. Our results
suggest that the Global Settlement reduced, but did not eliminate, analyst affiliation bias in
recommendations from banks named in the Global Settlement. Further, for large banks not named in the
Global Settlement, we find strong evidence of a continued affiliation bias in the post-Global Settlement
period. This suggests that our findings are driven by the punitive and bank-specific requirements imposed
by the Global Settlement, rather than the broader regulatory changes that accompanied the settlement.

The remainder of the paper is organized as follows. Section 2 summarizes the literature related to
analyst affiliation bias, provides background information on the Global Settlement, and describes our
main hypothesis. In Section 3, we describe our data and sample construction. Section 4 presents our main
results related to analyst affiliation bias and Section 5 examines the incremental impact of lending

relationships. Section 6 concludes.

2. BACKGROUND AND HYPOTHESIS DEVELOPMENT
2.1. Analyst Affiliation Bias

Sell-side financial analysts have been widely studied as proxies for the market’s expectations. At
the same time, however, analysts’ recommendations, target prices, and forecasts have been shown to be
optimistic (Beneish 1991; Bradshaw 2004; La Porta 1996). In particular, prior research provides strong
evidence of a link between analyst optimism (or bias) and investment banking relationships between
covered firms and the banks that employ analysts. Dugar and Nathan (1995) find that recommendations
and earnings forecasts are more optimistic for analysts who also have an investment banking relationship
with the covered firm than for non-affiliated analysts and Lin and McNichols (1998) show that analysts
employed by lead and co-managing underwriters issue growth forecasts and recommendations on the
issuing firms that are significantly more favorable than those made by unaffiliated analysts. Further,
Dechow, Hutton, and Sloan (2000) provide evidence that analysts employed by lead managers of equity

offerings make more optimistic long-term growth forecasts around equity offerings and O’Brien,



McNichols, and Lin (2005) conclude that investment banking relationships increase analysts” reluctance
to reveal negative news.

Prior studies also point to factors that appear to mitigate analyst affiliation bias. Cowen,
Groysberg, and Healy (2006) find that the bias is lower for bulge bracket investment banks than for
lower-tier banks, suggesting that the reputational concerns of bulge bracket banks outweigh the benefits
of biased analyst coverage. Ljungqvist et al. (2007) argue that, because analysts rely on institutional
investors for trading commissions and ratings, they will be less likely to produce biased coverage on
affiliated stocks that are also highly visible to institutional investors. Their results confirm that relative
recommendations are negatively related to the presence of institutional investors.

Other research examines the impact of analyst bias on investors and the post-recommendation
performance of covered firms. De Franco, Lu, and Vasvari (2007) examine the investor consequences of
analysts’ misleading behavior in the period prior to the Global Settlement. Using a sample of 50 firm-
events identified in the Global Settlement in which analysts™ private beliefs differed from their public
disclosures, they provide evidence that these events are associated with selling by sophisticated investors
and a wealth transfer from individuals to institutions. Michacly and Womack (1999) report that in the
month following the post-IPO quict period, affiliated analysts issue more buy recommendations for the
IPO firm than do unaffiliated analysts, and the IPOs recommended by affiliated analysts substantially
under-perform IPOs recommended by unaffiliated analysts. Similarly, Barber, Lehavy, and Trueman
(2007) find that the “buy” and “strong buy” ratings of IB-employed analysts tend to underperform those
of other analysts.

Research also examines whether analyst coverage affects the investment bank’s ability to win
future business from the covered firm. Bradshaw, Richardson, and Sloan (2006) surmise that all analysts
bias their recommendations and forecasts in an attempt to win underwriting business. Ljungqvist,
Marston, and Wilhelm (2006) find little evidence that optimistic analyst coverage affects an investment

bank’s likelihood of winning future lead underwriting mandates. However, Ljungqvist, Marston, and



Wilhelm (2009) show that optimistic analyst coverage does increase the likelihood of winning future co-
managing appointments, which in tumns leads to an increased likelihood of future lead mandates.

Existing research focuses primarily on affiliation through equity underwriting relationships.
However, some recent research extends the analysis of affiliation bias to other arcas. Ljungqvist et al.
(2007) examine both equity and debt underwriting relationships and find that affiliation bias is stronger
with respect to equity relationships. Kolasinski and Kothari (2006) investigate affiliation bias in analyst
recommendations issued around M&A deals. They find that analysts affiliated with acquirer advisors
upgrade acquirer stocks around M&A deals and target-affiliated analysts issue optimistic coverage on
acquirers after exchange ratios (for all-stock deals) have been set.

2.2. The Global Settlement

During 2000, the securities industry attempted to reduce investment banking conflicts of interest,
with the Securities Industries Association endorsing best practices around research and investment
banking and the Association for Investment Management and Research (since renamed CFA Institute)
releasing a white paper titled “Preserving the Integrity of Research.” In 2002, the Sarbanes-Oxley Act
(SOX) amended the Securities and Exchange Act of 1934 with the creation of Section 15D, which
required the NYSE and the NASD to adopt rules designed to address research analysts® conflicts of
interest. To comply with SOX, in 2002 the NYSE amended its Rule 351 (Reporting Requirement) and
Rule 472 (Communication with the Public), while the NASD released Rule 2711 (Research Analysts and
Research Report).” These rules were approved by the SEC in May 2002.

In 2001, following allegations of research tainted by investment banking conflicts of interest, the

> NYSE Rule 472 (Communication with the Public) requires that research reports be approved by a supervisory analyst, that
research analysts not be subject to the supervision of any member of the investment banking department, that research analysts
not purchase issuer securities prior to an [PO, that an IB not distribute research regarding an issuer 40 calendar days following an
TPO offering in which the IB acted as a manager or co-manager, that an IB not issue a favorable research report in return for
business, that analysts not receive compensation for investment banking business, and that the above be disclosed in the analyst’s
research reports. NYSE Rule 351(f) requires an annual letter of attestation by the investment bank that it is in compliance with
Rule 472. Similarly, NASD Rule 2711 (Research Analysts and Research Report) restricts relationships between investment
banking and research departments and restricts the review of research reports by the subject company. It also prohibits analyst
compensation based upon investment banking services, prohibits the promise of favorable research, imposes a 40 (10) day quiet
period for research following an IPO (SEO), restricts personal trading by analysts in their covered stocks, and requires additional
disclosures in research reports as well as additional supervisory procedures at the investment bank.
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New York Attorney General began investigating Merrill Lynch and, subsequently, several other large
investment banks. This investigation culminated in April 2003 with the Global Analyst Research
Settlement reached by the SEC, NYSE, NASD, New York Attorney General, and North American
Securities Administrators Association with ten of the largest investment banks — Bear Stearns, CSFB,
Goldman, Lehman, J.P. Morgan, Merrill Lynch, Morgan Stanley, Citigroup (Salomon Smith Barney),
UBS Warburg, and U.S. Bancorp Piper Jaffray (with Deutsche Bank and Thomas Weisel added later).°
The Global Settlement required the payment of $875 million in penaltics and disgorgement, $432.5
million to fund independent research, and $80 million to fund investor education. In addition, the
settlement made numerous structural reforms including the physical separation of investment banking and
research departments, the inability to compensate research analysts based upon investment banking
revenues, and the prohibition of research analysts taking part in investment banking pitches and
roadshows.

Subsequent research suggests that these regulatory changes affected the behavior of analysts
within investment banks. Kadan, Madureira, Wang, and Zach (2009) find that the overall informativeness
of recommendations (measured using absolute price reactions) declined following the Global Settlement.
They also document that sanctioned banks shifted their stock recommendations from a 5-tier scale to a 3-
tier scale. Barniv, Hope, Myring, and Thomas (2009) and Chen and Chen (2009) both document that the
mapping between analysts’ forecasts and target prices improved following the regulatory changes of the
carly 2000s. Clarke, Khorana, Patel, and Rau (2011) investigate market reactions to independent,
affiliated, and unaffiliated analysts before and after the Global Settlement. They find that affiliated
(independent) analysts issued fewer (more) strong buys following the settlement, with recommendation
upgrades by affiliated analysts being more informative in the post-period. Moreover, Guan, Lu, and Wong
(2012) find that forecasts by research firms are more optimistic than those of brokerage firms, syndicate

firms, and investment banks following the regulatory changes in the early 2000s, but that forecast

% See http://www.sec.gov/news/press/2003-34.htm for the April 2003 press release and http://www.sec.gov/news/press/2003-
144 htm for the SEC’s October 2003 approval of Global Settlement.
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accuracy and recommendation profitability for research firms are not significantly different from those of
investment banks after the reforms.

Despite these behavior changes, there is some evidence that the Global Settlement may not have
climinated analyst affiliation bias. Using data from 1994 through 2008, Malmendier and Shanthikumar
(2014) distinguish between strategic and non-strategic distortions in analyst behavior. Consistent with
their expectations for strategic behavior, they find that affiliated analysts tend to issue more positive
recommendations, but similar or more negative forecasts, than unaffiliated analysts.” In a recent survey of
sell-side analysts, Brown, Call, Clement, and Sharp (2014) report that analysts view the generation of
investment banking business as an important driver of their compensation and feel pressure from their
research management to issue optimistic forecasts and/or recommendations. Recent actions by FINRA
against Citigroup and Goldman Sachs also provide evidence of analyst involvement in IPO road shows
and of analysts tipping selected clients, even after the Global Settlement.

2.3. Hypothesis

We contribute to the literature on analyst affiliation bias by examining the differential impact of
the Global Settlement and contemporancous regulatory changes on affiliation bias for sanctioned and
non-sanctioned banks. We also provide a detailed analysis of the link between affiliation bias and the
equity, debt, and M&A components of investment banking relationships. Our primary hypothesis is that
analyst affiliation bias was ecliminated following the Global Settlement. However, by separating
sanctioned and non-sanctioned banks, we are able to examine two variations of this hypothesis. If the
Global Settlement and concurrent regulatory changes imposed on the industry eliminated the conflicts of
interest within investment banks that lead to analyst affiliation bias, we expect the bias to be eliminated

for both sanctioned and non-sanctioned banks. However, if the principal effects of the Global Settlement

7 Although not the main subject of our analysis, we also examined the relation between investment banking relationships and the
bias and accuracy of analyst earnings forecasts. We define bias and accuracy by comparing each analyst’s most recent forecast to
actual earnings, where bias and accuracy are scaled by the standard deviation of forecasts across all analysts following the stock
and normalized by subtracting the consensus (median) level of bias/accuracy. We find some evidence of optimistic forecasts by
GS banks in the period prior to Global Settlement, but little evidence of a link between investment banking relationships and
forecasts for GS banks in the post period or for non-sanctioned banks in either the pre or post period. We find little evidence of a
consistent relation between analyst affiliation and forecast accuracy for either class of banks.
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result from the punitive aspects or bank-specific requirements of the settlement, we expect affiliation bias

to be eliminated only for sanctioned banks. We test these alternative versions of the hypothesis below.

3. Data and Sample Characteristics

To construct our sample, we use two main data sources. First, we use SDC to identify all equity,
debt, and M&A activity by a large sample of U.S. firms, allowing us to measure the relationships between
firms and their investment banks. Second, we use I/B/E/S data to identify the stock recommendations of
sell-side analysts and the brokerage firms for which the analysts work. Together, these two datasets allow
us to provide a detailed examination of the link between analyst recommendations and investment
banking relationships both before and after the Global Settlement.

3.1. Sample Firms and Investment Banking Activity

We begin with the sample of all U.S. firms with listed common stock (CRSP share codes 10 or
11) between 1996 and 2009. After eliminating financials, utilities, and government agencies, the resulting
sample includes 8,322 unique firms. For these firms, we then use the Securities Data Company (SDC)
database to collect information on all public and private issues of equity and debt by the firm and any
M&A transactions in which the firm is either the acquirer or the target. Firms are identified based on
PERMCO in the CRSP data and based on CIDGEN in the SDC data. Firms are matched between the two
databases using Cusip and, where possible, Ticker. To provide meaningful analysis of investment banking
relationships, we exclude transactions for which either the transaction value or the identity of the
underwriter/advisor is missing.

To identify affiliation through investment banking relationships, we focus on the most important
investment banks in the sample. To identify these banks, we begin with the full sample of banks identified
as lead or co-managing underwriters in the equity and debt samples or as advisors in the M&A sample.”
We then compute market share ranks on an annual basis for each transaction type (equity, debt, and

Mé&A). Finally, we compute each bank’s average market share rank in each transaction type category

8 Investment bank names are cleaned to eliminate multiple variations of the same investment bank name and to adjust for mergers
and acquisitions among investment banks.
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across all years during which the bank appears in the sample and limit our analysis to those investment
banks with an average market share rank of 25 or higher in at least one transaction type category. In cases
where one of the top 25 banks reflects the merger of two or more predecessor banks, all predecessor
banks are also included. As shown in Table A2 in the Appendix, the resulting sample includes 57
different investment bank names during the sample period, with 48 active at the beginning of the sample
period and 28 active at the end of the sample period.’

3.2. Analyst Recommendations

To test analyst affiliation bias, we focus on analyst stock recommendations, one of the analysts’
primary and most visible outputs. We collect recommendations data, including the identity of the broker
employing the analyst, from I/B/E/S. We then link the recommendations to the sample of CRSP firms
using CUSIPs and hand-match the broker names in I/B/E/S to the sample investment banks using the
I/B/E/S broker translation file.

Following Ljungqvist et al. (2007) we examine recommendations at a quarterly frequency. For
cach calendar quarter end and each firm in our sample, we select the most recent recommendation issued
during the preceding 12 months by each analyst covering the stock. We code recommendations as 1
(strong sell) through 5 (strong buy). We then define each analyst’s relative recommendation, Re/Rec, by
subtracting the consensus (i.¢., median) recommendation across all analysts covering the firm in the same
one-year window."” Finally, we limit our sample to stocks covered by at least one analyst employed by a
sample investment bank. The resulting sample includes 216,242 quarterly observations, involving 4,628
analysts and 5,111 sample stocks.

3.3 Variable Construction and Sample Characteristics

Our main empirical tests examine the relation between the relative recommendations of analysts

® For clarity following large investment bank mergers, we assign a new name to the combined bank. For example, we refer to the
combination of Citibank and Salomon Smith Barney as Citigroup Salomon Smith Barney and the combination of UBS Warburg
and Paine Webber as UBS Paine Webber. The 28 ultimate banks considered here compares to 16 studied in Ljungqvist et al.
(2006) and Ljungqvist et al. (2007). Lehman and Merrill Lynch are eliminated from the sample because their recommendations
are excluded from the I/B/E/S database for all or part of our sample period.

19 Tn order to compute relative recommendations, our sample is restricted to firms that are followed by two or more analysts. As
discussed in Section 3 below, we also provide robustness tests based on a redefined three-point recommendation scale. Our main
conclusions are robust to this alternative specification.
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(RelRec) and investment banking relationships between the analyst’s firm and the covered stock, after
controlling for firm, analyst, and investment bank characteristics that have been shown to affect
recommendations. Our empirical model closely follows that in Ljungqgvist et al. (2007), with several
important differences. First, we examine investment banking relationships across a wider set of
transaction types, including equity, debt, and M&A transactions. Second, we define relationships both
within specific functional areas and across all functional arcas. Finally, we examine affiliation bias both
before and after the Global Settlement, allowing for differences between investment banks named in the
Global Settlement and other banks. Table Al in the Appendix contains all variable definitions.

Summary statistics for our sample of quarterly observations are provided in Panel A of Table 1.
Consistent with previous research, we find that analysts primarily issue “buy” or “strong buy”
recommendations, giving a mean (median) analyst recommendation across our sample of 3.6 (4.0). As
noted earlier, our main variable of interest is the relative recommendation of the analyst (Re/Rec), defined
as the difference between the analyst’s recommendation and the consensus (i.¢., median) recommendation
across all analysts following the stock. RelRec has a range from -4 to +3, with a mean (median) of 0.0025
(0.0000) across our sample observations.

To proxy for investment banking relationships, we examine each firm’s equity, debt, and M&A
transactions during the 36 months preceding each quarter end. We then define relationship dummy
variables (/BRel) for each investment bank-firm pair that equal one if the investment bank acted as lead or
co-managing underwriter on an equity or debt issue, or as an advisor on an M&A transaction. While the
majority of our tests are based on these relationship dummy variables, we also analyze continuous
relationship variables based on the proportion of each firm’s equity, debt, and M&A transaction value for
which the bank acted as lead or co-managing underwriter, or advisor.

We define relationship measures both by transaction type (equity, debt, or M&A) and across all
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combined transactions (overall relationship).'' We expect affiliation bias to be better captured by overall
relationships than by type-specific relationships for two reasons. First, equity, debt, and M&A
transactions are discrete measures of what is likely an ongoing relationship. Thus, the use of multiple
transaction types will better capture the ongoing nature of any underlying relationship. Second, if there is
any pressure placed on the analyst to produce optimistic coverage, then this pressure will only be
magnified when the investment banking relationship spans multiple functional areas.

To illustrate the potential benefits of the overall relationship measure, Figure 1 plots the time
series of relationships between Convergys Corp. and Citi-Salomon-Smith, based on 36-month windows.
Convergys used this bank as a lead equity underwriter on their August 1998 PO, as a lead debt
underwriter in September 2000 and December 2004, and as an M&A advisor in April 2001. When we
incorporate all three transaction types, we are able to capture the ongoing nature of the relationship
between Convergys and Citi-Salomon-Smith over the entire period from 1998 through 2007. However,
when we define relationships based on any individual transaction type (equity, debt, or M&A) the
relationship measure is spotty and only covers sub-periods from August 1998 through December 2007.

Summary statistics for our type-specific and overall relationship measures are provided in the
second section of Table 1. Across all quarterly observations, the mean transaction type-specific
relationship ranges from 2.43% for M&A transactions to 3.24% for equity transactions. Incorporating all
transaction types, the mean overall relationship is 5.90%. In untabulated results, we find that the
proportion of quarterly observations with no relationship equals 87.2% for the overall relationship
measure, compared to 93.5% for equity, 93.6% for debt, and 96.3% for M&A. This provides one
indication that the overall relationship measure may better identify ongoing relationships in cases where
type-specific relationship measures do not.

Our remaining control variables are motivated by prior literature and closely follow the

specification in Ljungqvist et al. (2007). To control for investment bank characteristics, we define two

U For the overall relationship variable, we measure at each quarter end date the proportion of a firm’s combined equity, debt, and
M&A transaction value during the preceding 36 months for which each investment bank acted as lead underwriter, co-managing
underwriter, or adviser, and an indicator variable for whether this value is greater than zero.
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continuous variables and a set of indicator variables. We define investment bank size (/B Size), as the
number of analysts employed by the investment bank during quarter 7, based on I/B/E/S
recommendations.'” Investment bank market share, IB MktShare, is the proportion of total deal value
across all firms during the previous 12 months for which the investment bank acted as a lead or co-
managing underwriter or M&A advisor. Like the relationship measures, IB MktShare is defined by
transaction type (equity, debt, or M&A) and across all combined transactions (overall). As shown in
Table 1, the mean (median) number of analysts employed by an investment bank is 89 (85) and
investment bank market shares average 4.55%, 4.77%, and 4.38% for equity, debt, and M&A,
respectively. We also define two indicator variables, IB GS and /B NonGS, to distinguish between those
investment banks sanctioned in the Global Settlement (including subsequent name variations of the same
banks) and other non-sanctioned banks, respectively. Based on this categorization, 57% of our quarterly
observations are from sanctioned banks and 43% from non-sanctioned banks. Appendix Table A2 lists the
sample investment banks in each category.

We define six analyst-level characteristics. Four of these variables are defined directly from the
I/B/E/S recommendations data. Sewniorify is the number of years since the analyst first appeared in I/B/E/S
and Seasoning is the number of years since the analyst initiated coverage on the particular stock. NFollow
is the number of firms followed by the analyst during the quarter and JobMove is an indicator variable
that equals 1 if the analyst changed employers during the quarter. Following Hong and Kubik (2003) and
Ljungqvist et al. (2007), we define relative forecast accuracy (Reldccuracy) based on the analyst’s
average carnings forecast accuracy across all followed stocks.” Finally, A/iStar is an indicator variable

that equals 1 if the analyst is a ranked as an All-Star by Institutional Investor magazine during year -/,

121 jungqvist et al. measure investment bank size as the number of registered representatives employed by the IB.
13 For each analyst following each firm, we first estimate the absolute value of the difference between the analyst’s most recent

forecast of fiscal-year earnings and actual earnings, scaled by prior year price. We then rescale such that the most accurate
analyst following the firm scores 1 and the least accurate analyst scores 0. Finally, each analyst’s relative forecast accuracy is
defined as their mean score across all stocks followed over years -2 through . See Appendix Table Al for a more complete
description.
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and 0 otherwise. For the mean (median) observation in our sample the analyst has seniority of 5.4 (4.9)
years, seasoning of 2.3 (1.4) years, and follows 11 (10) stocks. The mean and median values of relative
accuracy are 41.23% and 40.96%, respectively. Finally, 18.9% of the recommendation observations in
our sample are issued by All-Star analysts and 3.2% by analysts that changed employers during the
quarter.

Our last set of control variables is related to firm characteristics. ANF is the number of analysts
issuing recommendations for the firm during the previous 12 months, based on I/B/E/S recommendations.
MYV is the firm’s market value of equity at the end of the prior calendar year, as defined by CRSP.
InstHoldings is the percentage of shares held by institutional investors at the end of the quarter, based on
Thomson Reuters” 13F filings. Lastly, Proceeds is the total value of transaction by the firm during the
previous 36 months, defined for each transaction type (equity, debt, or M&A) and across all combined
transactions (overall). Across all observations in our sample, mean (median) values are 11 (1) for analyst
following, $9.6 ($1.9) billion for market capitalization, and 62% (70%) for institutional holdings. Three-
year proceeds average $77 million, $428 million, and $1,055 million for equity, debt, and M&A,
respectively. Across quarterly observations with non-zero proceeds, these averages increase to $300
million, $1,145 million, and $2,981 million.

Panel B of Table 1 provides mean values of all variables for the subsamples of observations
involving sanctioned and non-sanctioned banks. As expected, sanctioned banks tend to be larger and have
higher market shares than non-sanctioned banks. For example, the mean values of /B Size (i.€., number
of analysts) and equity market share are 116.2 and 7.2% for sanctioned banks, compared to 52.1 and
1.01% for non-sanctioned banks. Other categories of market share and measures of investment banking
relationships provide similar results. Analyst and firm characteristics also differ significantly between the
two groups of banks, though the differences are smaller economically than the differences in bank size
and market share. Analysts employed by sanctioned banks are more likely to be ranked as All Stars, have

higher seniority and seasoning, and follow more stocks than analysts employed by non-sanctioned banks.
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In addition, analysts employed by sanctioned banks tend to follow larger stocks, with higher institutional
ownership and more equity, debt, and M&A activity. While forecast bias and accuracy are similar across
the two groups of analysts, recommendations and relative recommendations tend to be higher for analysts
at non-sanctioned banks, on average. As a result, we control for differences between sanctioned and non-
sanctioned banks in our analysis to follow. Despite the observed differences described above, non-
sanctioned banks and the firms that hire them are involved in a significant fraction of equity, debt, and
M&A activity over our sample period and account for a large fraction (43%) of the quarterly analyst
observations in our data.

To highlight the relation between investment banking relationships and analyst recommendations,
Figure 2 plots the frequency of various recommendations for sanctioned and non-sanctioned banks across
the entire sample of quarterly observations. Frequencies are further categorized by whether or not the
analyst was affiliated with the covered firm, where affiliation is defined based on the overall investment
banking relationship over the previous 36 months. Results for the period prior to the Global Settlement
are provided in Panel A and results for the period following Global Settlement are provided in Panel B.

The plots on the left show frequencies based on a 5-tier recommendation scale. From these
graphs, it is clear that Sell and Strong Sell recommendations are rare in the period before the Global
Settlement. While negative recommendations are more common in the post period, they remain relatively
rare. Most importantly, the graph shows that affiliated analysts are more likely to issue Strong Buy
recommendations and less likely to issue Hold or Sell recommendations than unaffiliated analysts.
Although the bias is reduced in the period after the Global Settlement, it does not appear to be eliminated
for either sanctioned or non-sanctioned banks, and remains particularly strong for non-sanctioned banks.

Kadan et al. (2009) note that, following the Global Settlement, many large investment banks
shifted from 5-tier to 3-tier recommendation schemes. This shift is also evident in our data. For example,
from 1998-2001, Deutsche Bank’s investment recommendations included the five categories: Strong Buy,

Buy, Hold, Underperform, and Sell. In contrast, from 2004-2009, Deutsche Alex Brown’s investment
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recommendations included the three categories: Buy, Hold, and Sell. To ensure that our results are robust
to this shift in recommendation schemes, we reassign all recommendations to a 3-tier scale. Frequencies
based on this redefined scale are shown on the right side of Figure 2. The results from this redefined scale
are consistent with those from the 5-tier scale, with affiliated analysts being less likely to issue Sell or
Hold recommendations and more likely to issue Buy recommendations.

The results in Figure 2 suggest that analyst affiliation bias persists following the Global
Settlement. However, these frequencies do not control for other factors that may affect analyst
recommendations. In the next section, we therefore analyze analyst recommendations in a multivariate

framework.

4. Results
In this section, we describe our main results related to analyst affiliation bias. Using the quarterly
data described above, we estimate variations of the following general model specification:

RelRec,, =a + B, xIB _GS + B, x IB_NonGS + 8, x IBRel ,, x IB _GS + 8, x IBRel ,, x IB_ NonGS
(D)
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where /BRel; indicates an investment banking relationship between investment bank j and firm £ during
the 36 months ending in quarter ¢, and the remaining variables represent controls for analyst, investment
bank, and stock characteristics. Our main tests are based on a comparison of the relationship interaction
terms involving /B GS and IB_NonGS, which are dummy variables that distinguish between investment
banks that were and were not sanctioned in the Global Settlement, respectively. To examine the impact of
the Global Settlement on analyst affiliation bias, we provide two sets of analysis. In the full period
analysis, we interact the relationship variables with a dummy variable equal to one for all quarters after
the Global Settlement and zero otherwise. We also provide separate analyses for the sub-periods 1998-
2001 and 2003-2009. Following Kadan et al. (2009), we define the implementation date for the Global
Settlement as September 2002, but because the investigations related to investment banking conflicts of

interest were ongoing during 2002, we exclude 2002 from the sub-period analysis. Qur general
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specifications also include year and firm fixed effects.
4.1 Relative Recommendations and Investment Banking Relationships

The full period regression results are presented in Table 2. P-values based on robust standard
errors clustered by firm are reported below the coefficients. Examining the coefficients on the control
variables, we see that relative recommendations are lower for large investment banks and for analysts that
cover a large number of stocks, and higher for more experienced analysts and for stocks followed by a
large number of analysts. Investment bank market share is positively related to relative recommendations
for equity, M&A, and overall relationships, but negatively related for debt relationships. The coefficient
signs for investment bank market share, for analyst All-Star ranking, seasoning, and number of firms
followed, and for the firm’s analyst following are generally consistent with results reported in Ljungqvist
et al. (2007), but the negative coefficient on investment bank size differs from their results.'* Consistent
with expectations, the coefficient on the post-Global Settlement dummy variable indicates that relative
recommendations dropped in the post period. As in Table 1, there is also evidence that non-sanctioned
banks tend to have higher recommendations than sanctioned banks, especially in the post-Global
Settlement period.

Turning to the results for investment banking relationships, we find strong evidence that both
sanctioned and non-sanctioned banks exhibited significant affiliation bias in the pre-Global Settlement
period. This result holds for each type-specific relationship (equity, debt, and M&A), as well as for the
overall relationship. However, the post-GS interaction terms point to significant differences between
sanctioned and non-sanctioned banks in the period following the Global Settlement. For sanctioned
banks, the interaction terms suggest that analyst affiliation bias is significantly reduced in the post-Global
Settlement period. In particular, the combined post-Global Settlement effects listed at the bottom of the
table show that analyst affiliation bias is insignificant in the post period for equity relationships, and

marginally significant for debt and M&A relationships. The results for overall relationships point to

" In our analysis of the sub-period from 1998-2001 (Table 3 Panel A), we obtain a positive and significant coefficient on
investment bank size, consistent with Ljungqvist et al.’s (2007) results for the 1994-2000 sample period.
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statistically significant affiliation bias for sanctioned banks in the period after the Global Settlement, but
the magnitude of the effect is substantially reduced from the pre period. Based on the coefficients on the
overall relationship variable (0.160) and the post-GS interaction term (-0.129), affiliation bias is reduced
by approximately 81% in the post Global Settlement period for sanctioned banks.

The results for non-sanctioned banks provide a sharp contrast. For these investment banks,
analyst affiliation bias is not reduced significantly in the period following the Global Settlement. The
results provide strong evidence of a continued analyst affiliation bias in the period following the Global
Settlement for non-sanctioned banks, regardless of whether relationships are measured based on equity,
debt, or M&A transactions, or across all combined transactions. Based on the coefficients on the overall
relationship variable (0.171) and the post-GS interaction term (-0.010), affiliation bias is reduced by only
5.9% in the post Global Settlement period for non-sanctioned banks and this reduction is statistically
insignificant.

To better understand the effects of analyst affiliation bias in the periods before and after the
Global Settlement, we estimate models using two sub-periods: 1998-2001 and 2003-2009. The results are
presented in Panels A and B of Table 3, respectively. As in Table 2, the results for the first sub-period
point to significant analyst affiliation bias for both sanctioned and non-sanctioned banks. For sanctioned
banks, the coefficient on /BRe/ is positive and significant for all type-specific and overall relationships.
For non-sanctioned banks, the coefficient is positive and insignificant for equity and debt relationships,
positive and marginally significant for M&A, and significantly positive for the overall relationship
measure. . Equality of coefficients between sanctioned and non-sanctioned banks cannot be rejected for
any of the relationships measures in the pre-settlement sub-period.

The results for the second sub-period (Panel B) confirm the findings from Table 2. For sanctioned
banks, the coefficient on /BRe! is positive but insignificant for equity relationships, positive and
marginally significant for debt and M&A, and significantly positive for overall relationships. However, as

in Table 2, the impact of investment banking relationships on relative recommendations is substantially
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