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Abstract

We use the Gordon (Rev Econ Stat 41(2):99-105, 1959) constant growth model to
gauge the effects from innovations in implied growth versus discount rates. Dur-
ing the COVID-19 downturn and the Global Financial Crisis (GFC), stock returns
were largely affected by a change in the long-run implied growth rate and only to a
lesser extent by a change in discount rate, the latter typically used to explain stock
returns in the classical asset pricing literature. We reach this conclusion by using
ordinary least-squares (OLS) regressions of stock returns on the unobservable Gor-
don factors, which we estimate from firm-level valuation ratios D/P, P/E, and P/B.
The effects from a decrease in implied growth outweigh those from an increase in
discount rate by a factor of approximately 1.6 to 1.7. Also, firms with a decrease in
implied growth show a stock return that is approximately 6.6% more negative than
that of firms with no decrease in implied growth. Investors can infer valuable infor-
mation from the joint interpretation of underlying market fundamentals as derived
from the Gordon model.
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During the past 11 years, the U.S. stock market has experienced an unprecedented
long bull market. From the beginning of March 2009 through February 19, 2020, the
S&P index rose approximately 400% in current dollars. In the following four weeks,
it declined sharply by almost 34% by March 23, 2020, induced by the COVID-19
pandemic. In a subsequent V-shaped market recovery, the S&P500 gained back 59%
of that loss in a few weeks until April 30, 2020. The COVID-19 pandemic has trig-
gered a massive spike in uncertainty, challenging policymakers and investors like-
wise in finding accurate responses to a crisis that has unfolded with extreme speed.
Given the high level of uncertainty, the question arises whether the stock market
downturn can be explained by transitory shocks to discount rates as opposed to
long-term or permanent shocks related to expected dividend growth.

We address this question using implied expectations extracted from the Gordon
(1959) model employing fundamental valuation multiples. Compared to other more
demanding econometric models, our approach is considerably simpler. Instead of
historical returns, we use forward-looking fundamentals to derive the Gordon fac-
tors as predictors of returns in the cross section of S&P500 constituents. Specifi-
cally, the Gordon valuation model provides two essential return predictors, namely
innovations in discount and growth rates, in an economically meaningful and direct
way without snooping around in a factor zoo. This is in line with the claim of Har-
vey (2017) that theoretical priors, here based on a simple valuation model, and eco-
nomic plausibility must be part of the inference drawn from empirical tests in asset
pricing. Moreover our approach is economically intuitive and helps practitioners to
assess the valuation of stock markets, namely to answer the question whether the
market downturn can be explained by transitory discount rate shocks as opposed to
long-term or permanent growth rate shocks.

There is clear evidence for a strong relationship between COVID-19 infections
and stock market responses (Alfaro et al. 2020; Hassan et al. 2020) on the one side.
On the other side, COVID-19 has also created an enormous increase in economic
uncertainty. Baker et al. (2020) evidence this by the analysis of recent stock mar-
ket volatility, newspaper-based economic uncertainty, and subjective uncertainty in
business expectation surveys.

As Campbell et al. (2013) show, stock market downturns may have different
proximate causes but are largely driven by two factors: the discount rate applied
to profits by rational investors and the expected growth of future profits. In other
words, these two factors may complement each other in the price discovery process.
To the best of our knowledge, there is only one study that investigates the current
crisis and its impact on stock prices addressing these joint determinants, discount
rate and expected growth. Gormsen and Koijen (2020) use a dividend growth model
and dividend futures (strips) to quantify how investors’ expectations about economic
growth evolve in response to the crisis and find a lower bound on the change in
expected dividends of — 45% at the two-year horizon. They use the term structure of
dividend futures as a forward-looking measure of the expected path of the economy.

We propose an alternative and relatively simple methodology here, based on the
Gordon model, and use 12-months forward-looking price-earnings ratio (P/E), the
price-to-book ratio (P/B) as well as the forward dividend-price ratio (D/P) to esti-
mate the implied growth rate w and the discount rate k which are used as stock return
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predictors. Compared to other more demanding econometric models,! our approach
is considerably simpler and straightforward and, based on Gordon (1959), provides
a robust theoretical foundation for the prediction of stock returns. Our results are
informative about the long-run expectations implicit in the current market prices,
helping practitioners to assess the valuation of stock markets.

It is useful to recall that the value of a stock is simultaneously affected by two
factors: the growth rate of dividends and the discount rate. The first may be affected
by a decline in output as it was observed during the 1918 to 1929 “Spanish Flu”
epidemic (see Barro et al. 2020), in other words by the expected future state of the
economy. The latter may change given a shift in risk aversion, sentiment, or eco-
nomic uncertainty that may arise from, for example, anticipated debt crises and sup-
ply chain frictions (see Ramelli and Wagner 2020). We separate the pricing effects
of discount rate and cash flow growth “news” defined as innovations in conditional
expectations over an infinite time horizon. Campbell et al. (2013) apply this model
to analyze the relative impact of these innovations to explain the stock market
declines after the dot-com bubble and in the financial crisis. They find that the dot-
com bubble stock market decline was largely driven by innovations in discount rates,
while the late 2000s saw a decrease in growth expectations.

We separate a shock implied change in the long-run implied growth rate w from a
shock implied change in the discount rate k, using the Gordon model, methodologi-
cally as in Zimmermann (2018), and as described below. Our model-based approach
allows us to reach meaningful conclusions about the fundamental forces driving
equity values during the COVID-19 crisis and help us to define whether the COVID-
19 stock market decline is of permanent rather than transitory character. Moreover,
we ask the question whether investors should infer information from firm-specific
valuation ratios rather than their joint interpretation with respect to the underlying
market fundamentals as derived from the Gordon model.

Our approach is in the spirit of Campbell (2008) who claims that “steady state
models are useful predictors of stock returns, given the persistence in valua-
tion ratios.” Our approach also caters to Campbell et al. (2013), who analyze the
2000-2002 and the 2007-2009 market downturns based on innovations in discount
rates and expectations of future profits. Relative to these earlier papers, our novel
contribution is to estimate stock returns during the COVID-19 crisis using ordinary
least-squares (OLS) regression employing the simple Gordon factors implied growth
w and discount rate k.

The central finding of this paper is that the COVID-19 market downturn can be
explained by a decrease in implied growth rather than an increase in discount rates
and should be interpreted as a permanent rather than transitory effect. The effect
from a decrease in implied growth outweighs that from an increase in discount rate
by a factor of approximately 1.7. Firms with a decrease in implied growth w show

! Recent empirical asset pricing models employ historical returns and factors to predict stock prices. We
omit a voluminous literature review related to asset pricing and, instead, refer to Harvey et al. (2016),
Pitdri and Leivo (2017) and more recently Feng et al. (2020) for a thorough review of empirical asset
pricing models, challenges and skepticism pertaining to them.



4 P. Boni, H. Zimmermann

a stock return that is approximately 6.6% more negative than that of firms with no
decrease in implied growth. This is important to investment professionals aiming
to assess the valuation of stock markets and gauge the severity and persistence of
crisis-induced stock market losses.

The remainder of this paper is organized as follows. “Data and methodology”
describes the sample and methodology. The subsequent section outlines descrip-
tive statistics. “Empirical findings” explores the effects of innovations in implied
growth and discount rate on stock returns. “Comparison with the Global Financial
Crisis (GFC)” verifies our findings using data for the Global Financial Crisis (GFC)
period. The last section concludes.

Data and methodology

This section describes the data used in this paper as well as the methodology for
extracting the implied valuation parameters from the Gordon model.

Data

Our firm-level ratios and estimates are based on S&P500 constituents. Data are from
S&P Capital IQ. Stock price losses (recoveries) are measured over time horizons
between February 19, 2020 and March 23, 2020 (March 23 through April 30, 2020),
these two periods representing a sharp decline and initial downmarket until the stock
market low (March 23, 2020) and the extended downmarket including the V-shaped
recovery or upmarket in stock prices in the US until April 30, 2020, as depicted in
Fig. 1.

We estimate the three unobservable parameters (discount rate k, implied growth
w and payout 1 — b) using the Gordon constant growth valuation formula from three
widely used valuation ratios (D/P, P/E, and P/B). To measure the change in valua-
tion ratios, we use ex ante values as of December 31, 2019 and their difference to
the ex post estimates dated April 30, 2020. As a matter of fact, reliable firm-level
valuation data are available only at the end of the month. We eliminate 54 firms with
missing values for the forward-looking valuation ratios (D/P, P/E, and P/B) and
trim the data at the 1st and 99th decile with respect to these variables, eliminating
another 33 firms from the sample. Furthermore, we exclude 7 firms with extreme
values for changes in implied growth Aw and discount rate Ak, resulting in a sample
including 405 S&P500 constituents. As we will show below, this sample remains
representative of the S&P500.

Our ex ante measures are largely independent from the COVID-19 crisis and
potentially confounding events as the Wuhan outbreak in China was only reported
from January 1 onwards. This outbreak did little to move the stock prices repre-
sented by the S&P500 index, which only started to collapse from February 19
onwards (see Fig. 1). Our ex post measures (April 30) approximately reflect the pro-
visional end of the acute COVID-19 crisis, as proxied by the return of the VIX (Chi-
cago Board Options Exchange Volatility Index) to a still high but less extreme value.
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Fig.1 COVID-19 Crisis, S&P 500, and VIX. It shows the cumulative COVID-19 infections from Janu-
ary 30 through April 30, 2020 for the USA, Italy, China and the world (left scale) and the S&P500 Index/
VIX Index (right scale), the latter indexed (100) to start on January 31, 2020. Source Bloomberg

The observation period includes a significant V-shaped rebound in stock prices from
the turning point on March 23, 2020, until the end of April 2020, allowing us to
estimate both, the approximate impact of k and w on stock price losses in the ini-
tial downmarket (February 19 till March 23) on the one hand and on losses in the
extended downmarket (February 19 till April 30) on the other hand.

We allow for an overall discount and growth rate consolidation period of four
months (December 31, 2019 through April 30, 2020) as we aim to measure the
long-run change in discount rate versus a change in implied growth and not short-
term temporary effects stemming from firm-specific default risk, short-term liquid-
ity shocks, and short-term return reversals. Moreover, the ex post measurement date
also allows to take into consideration regulatory Securities and Exchange Commis-
sion (SEC) filing deadlines. By April 29 (April 30), firms were obliged to deliver
their definitive proxy statement Form 10-K7A (Form 20-F for foreign private issu-
ers). Overall, we consider April 30 being an accurate point in time to measure the ex
post valuation ratios.

One may claim that measuring stock prices in these turbulent times is confounded
by a lot of statistical noise associated to the unprecedented stock price variation
observed. However, despite the COVID-19 crisis, by the end of April 2020, 346 of
all S&P500 constituents, a majority of approximately 70%, have filed their results
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for the first quarter 2020 with the SEC,” providing investors with some information
regarding the price setting process. We argue that a change in implied growth w
and discount rates k manifests appropriately over the observation period, with equity
investors seeking to anticipate earnings to exploit the public announcement. We find
evidence for our conjecture in Gormsen and Koijen (2020), who show that the lower
bound long-term dividend growth expectations have efficiently been revised down-
wards. Using the term structure of dividend strips, they find a substantial revision
from January 1 through April 3, 2020, by approximately 15%. Likewise, they show
that the cumulative change in long-term GDP growth expectation over the same
time horizon has decreased by approximately 10%. As we will show, the Gordon
factors may provide statistically significant and rationally sound and helpful guid-
ance to equity investors.

Methodology

The Gordon (1959) model assumes that earnings and dividends grow with a con-
stant rate w=rb , where b is the fraction of earnings reinvested at the end of each
year, and r is the profitability of the reinvested earnings (i.e. the return on equity
ROE). Therefore, 1 — b is the dividend payout ratio. The stock price is determined
by discounting the perpetual stream of constantly growing dividends using a con-
stant discount rate k, which is strictly larger than the growth rate w,
D E(1-0)
= — 1

k—w k—rb M
where D and E are the dividend and earnings levels at the end of the current period,
which we proxy using 12 months forward-looking valuation ratios. The long-run
parameters k, w, and b are unknown and must be estimated. From the Gordon for-
mula, the implied D/P- and P/E-ratios can be easily derived, namely

P _ 1-b

D
pokmrb=kw =T @

Under the assumption that profitability is typically related to the book value by
r=E/B, we can derive the price-to-book ratio implied by the Gordon formula, which
is

P _r-rb

B k—rb
As in Zimmermann (2018), the fundamental ratios D/P, P/E, and P/B can be used

to recover the three unknowns &, w, and 1 — b using the Gordon (1959) formula. The
discount rate k is

3)

2 On March 4 and March 25, the Securities and Exchange Commission (SEC) has extended the filing
periods for certain disclosure reports given the COVID-19 crisis.
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which also defines the implied growth rate w. We can derive the return on equity r
and the payout ratio (1 — b) resulting in
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Summing up: We estimate the three unobservable parameters (discount rate k,
implied growth w and payout 1 — b) using the Gordon constant growth valuation
formula from three widely used valuation ratios (D/P, P/E, and P/B) as shown
above, resulting in firm-level parameters k, w, and 1 — b as of December 31, 2019
and April 30, 2020.

In this paper, we discriminate, very much in the vein of Campbell et al. (2013),
between transitory shocks of discount rates (associated with k) and long-term or
permanent shocks to expected dividend growth (associated with w). As Cochrane
(2011) clarifies, stocks exposed to shocks in dividend growth should jump to a
new (lower) level and stay there. In contrast, a change in discount rate k is associ-
ated with a temporary shock to stock prices. This shock resulting from a possible
positive shock to expected returns that is at some point compensated by higher
realized returns—which outweighs the short run effect. Price changes following
a discount rate shock are likely to mean revert. This distinction is important as it
conveys information with respect to a mean-reversion pattern of stock prices (fol-
lowing a discount rate shock) versus a stock price-level adjustment (following a
growth rate shock).

The variability of implied growth w is often ignored in the empirical asset
pricing literature. For various markets (stocks, bonds, debt, and housing mar-
kets, for example), a valuation ratio (such as the dividend-price ratio for stocks,
the bond yield, price/rent ratios for the housing markets, etc.) is used to estimate
near-term expected excess returns. For example, the predictive regression equa-
tion R, ,=a+p(D/P)+e,,,, where the dependent variable is some return less a
risk-free rate and D,/P, is the observed dividend-price ratio, is typically used to
forecast stock returns. This standard regression does, however, not account for
any changes in implied long-term growth, which, as we will show, may affect
stock prices considerably. For instance, in the Fama and French (2002) study on
the equity premium in the second half of the twentieth century, the authors con-
clude that the high average returns over the observed period are mainly driven by
declining expected returns, extracted, e.g., from the D/P-ratio, so that the average
returns are largely interpreted as unexpected. In our view, this conclusion is only
valid if the expected growth rate shows no variation. The empirical evidence and
discussion in Zimmermann (2021) as well as the findings in this paper show that
this assumption is not warranted by the data. We argue that a change in valuation
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ratios may be of transitory character as well as of long-term character, thereby
having very different effects on stock prices.

Descriptive statistics

Table 1 displays the ex ante and ex post valuation and Gordon ratios, allowing us
to calculate Ak, Aw, Al — b, and Ar, indicating the cross-sectional change in dis-
count rate k, implied growth w, and the payout ratio 1 — b as well as the change in
the implied return on equity Ar i.e., the change of the implied profitability of the
reinvested earnings. Panel A of Table 1 shows the frequency and relative/cumula-
tive weight of firm observations per industry represented in the S&P500 index. As
we can see, our sample eliminations left the distribution of firms across industries
almost unchanged, leading us to the conclusion that our sample remains representa-
tive of the S&P500 index.

The figures in panel B of Table 1 reveal that the mean loss across the stocks
from February 19, 2020 to March 23, 2020 is 38.1%. The total return for the period
February 19 through April 30, 2020, is — 18.6%. The mean return for the recovery
period (March 23 through April 30, 2020) is 21.9%. This corresponds to a percent-
age recovery of 43.3%. The average (median) ex ante P/E-ratio as of end-Decem-
ber 2019 is 20.45 (18.52), which compares to the same ex post figure as of end-
April 2020 of 18.9 (16.6) which represents only a moderate decline given the sharp
decrease of stock prices in this period. A sharper decrease can be observed for the
ratio between the market and book value, the P/B ratio, which drops from an aver-
age (median) of 5.0 to 4.3 (3.2 to 2.5). The dividend-price ratio D/P increases from
an average (median) of 1.9% to 2.3% (1.8% to 2.1%) in this period, simply suggest-
ing that the downward revisions of stock prices were larger than those of the for-
ward-looking dividend per share. While it is not surprising that the cross-sectional
standard deviation of the valuation measures remains stable (P/E: 10.0 vs. 10.0) or
increases, P/B: 5.9 to 6.8, D/P: 1.4 to 1.7) during the market turmoil, it is surprising
how little the changes are, given that firm-level data are analyzed. Are the effects
similar for the implied Gordon ratios?

The results in panel C of Table 1 show that the mean (median) implied growth
rate w declines from 16.5 to 14.5% (12.7% to 11.2%). Relatively speaking, the
decline of the implied growth rate w equals a decline in the long-term growth expec-
tation of approximately 12%. This number conforms to the decline in cumulative
lower bound long-term dividend growth expectation found in Gormsen and Koijen
(2020). Using dividend futures, they find growth expectations have been revised
from January 1 through April 3, 2020, by approximately 10% (for the 10-year time
horizon). The same statistics for the return on equity r are 24.6% and 2.5% (16.9%
and 15.5%) and for the payout ratio 1 — b 34.7% and 37.9% (30.3% and 31.7%).

The mean (median) discount rate k declines during the market downturn from
18.4 to 16.8% (14.4% to 12.7%), or relatively speaking by — 8.8%. Overall, the rela-
tive change in implied growth w (— 12%) exceeds this value by a factor of approxi-
mately 1.4. To be able to interpret the decline in the discount rate, one has to sep-
arate the risk-free rate from the expected risk premium. Since the Gordon model
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Table 1 Descriptive statistics COVID-19 crisis

S&P500 Industries S&P500 as per December 31, 2019 Sample

Frequency % Cum Frequency % Cum

Panel A: sample constituents

by industry
Communication services 22 4.41 4.41 19 4.69 4.69
Consumer discretionary 64 12.83 17.23 47 11.60 16.30
Consumer staples 33 6.61 23.85 28 6.91 23.21
Energy 27 5.41 29.26 13 3.21 26.42
Financials 66 13.23 42.48 55 13.58 40.00
Health care 60 12.02 54.51 53 13.09 53.09
Industrials 69 13.83 68.34 61 15.06 68.15
Information technlogy 71 14.23 82.57 57 14.07 82.22
Materials 29 5.81 88.38 27 6.67 88.89
Real estate 30 6.01 94.39 18 4.44 93.33
Utilities 28 5.61 100 27 6.67 100
Total 499 100 100 405 100 100
Variables (€3] ?2) 3) 4) 5) (6) @)
Mean p50 sd pl P99 Skewness N
Panel B: loss, gain, recovery
and valuation ratios
Loss % —38.12 —38.72 13.68 - 7231 —-2.89 0.16 405
Return% - 18.60 -17.49 14.70 -56.99 18.49 -0.02 405
Gain % 33.76 31.83 17.12 0.68 83.93 1.26 405
Recovery % 56.52 52.03 49.91 - 13.39 213.82 1.88 405
P/E, anie 20.45 18.52 10.01 8.20 58.75 1.66 405
P/Ex post 18.85 16.60 9.96 6.37 54.65 1.56 405
P/Bey anie 4.96 3.20 5.90 0.82 33.13 4.29 405
P/Bey post 4.28 2.54 6.81 0.51 28.18 8.24 405
D/P snie 0.0187 0.0179 0.0136 0 0.0526 0.40 405
D/Pey post 0.0225 0.0207 0.0173 0 0.0682 0.64 405
Panel C: Gordon factors
Implied growth Wy, 4 16.50 12.65 18.74 —2.40 94.19 5.51 405
Implied growth we poq 14.50 11.17 18.65 —3.30 86.47 5.81 405
Discount rate kg, 4 18.37 14.40 18.48 0.46 94.19 5.73 405
Discount rate ke, oy 16.75 12.73 18.36 1.04 92.07 6.12 405
ROE 7y ante 24.57 16.92  26.77 4.13 145.93 5.19 405
ROE 7y post 22.52 15.51 28.05 2.71 126.09 5.55 405
Payout ratio 1 — by 4ne 34.73 30.27 31.46 0 147.36 2.08 405
Payout ratio 1 — bey oy 37.92 31.67 37.14 0 158.70 2.65 405

This table reports the descriptive statistics with respect to the sample constituents in panel A and the
stock returns during the COVID-19 crisis and commonly used valuation ratios in panel B. Losses are
measured from February 19 through March 23, 2020. Returns are from February 19 through April 30,
2020. Gains from February 19 through April 30, 2020, corresponding to a percentage recovery, which is
the gain scaled by the loss. All valuation ratios are 12-month forward-looking ratios. The data are from
S&P Capital IQ. The Gordon factors reported in Panel C are calculated as defined in Eqgs. (1) through (6)
in the “Methodology” section of the paper.
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assumes a very long (infinite) future time horizon, the interest rate implicit in long-
maturity government bonds is used. The 10-year constant maturity US Treasury rate
declined from 1.92 to 0.64% over the relevant measurement interval. This implies
a decrease of the median expected risk premium from 12.48% (14.4%—-1.92%) to
12.09% (12.7%—0.64%), i.e. by 0.39%. Thus, most of the decline in the discount rate
can be attributed to the interest component. A positive association between paral-
lel shifts in interest rates and expected risk premiums contradicts, however, several
empirical findings. For example, Duarte and Rosa (2015) find the high-equity risk
premium in the post-GFC period has been the result of the extremely low risk-free
rate.

Our finding also seems to contradict standard conditional asset pricing models
which predict that expected risk premiums increase in bad economic states (such as
the GFC or the recent pandemic) because of the impaired risk appetite of investors.
While this interpretation seems to be valid for short investment horizons measured
over typical stock market cycles, the discount rate in the Gordon model refers, in
principle, to an infinite time horizon and, therefore, requires a distinct interpreta-
tion which is related to the long-run risk (LRR) literature and focuses on growth
risk. Bansal and Yaron (2004) and Bansal (2007) have developed classical models
in which news about growth rates and economic uncertainty affect asset prices. An
intuitive explanation can, however, be derived from the Gordon model itself and the
assumption of dividend smoothing. Concerned with dividend stability, managers do
not adjust dividends immediately in downturns, leading to an increase in D/P. In the
Gordon formula, this type of dividend smoothing implies a pro-cyclical behavior of
growth risk as can be seen from

oP/P 1
ow  k—w’

)

where the denominator, k — w, is equal to the D/P ratio. The expression displays the
sensitivity of the relative changes of stock prices with respect to small changes in
the implied growth rate. In a market downturn, the D/P ratio increases which lowers
the sensitivity. Hence, growth risk decreases in market downturns. Does it also lead
to a decline in the growth risk premium? A key insight of the LRR pricing models
by Bansal and Yaron (2004) etc. is that a positive growth risk premium requires a
representative investor having a preference for early—as opposed to late—resolution
of uncertainty. The evidence presented in panel C of Table 1 suggests that, indeed,
the implied expected risk premium declines in times when the expected growth rate
declines as well. At first glance counterintuitive, the observed decrease in k appears
to adhere to the Gordon model, dividend smoothing, and the pricing of growth risk
in the LRR asset pricing literature.

Implied growth w equals rb that is the return on equity times the proportion of
cash flows that is reinvested. It appears plausible to us that the crisis results in a
reduced return on equity, hence, goes down from 24.6 to 22.5%. Also, if the econ-
omy as a whole is expected to shrink in a crisis, firms may want to efficiently deploy
the existing assets in place rather than force new investments. In parallel, the invest-
ment opportunity set may shrink in times of an economic crisis, and it so appears
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also reasonable to us that the proportion of cash flows reinvested b shrinks from 65.3
to 62.1% (this number just follows from 1 — b from Table 1).

We can now provide a first illustration of the explanatory power of the Gordon
model using the sample averages of k and w, as reported in panel C of Table 1 and
Eq. (1). Assuming an initial dividend (D) of 1, we compute a hypothetical implied
ex ante price level of D/(k.y yne — 8ex ante) = 1/(0.1837 — 0.1650) =53.58, while the
estimated ex post price level is D/(Key posi = 8ex post) = 1/(0.1675 — 0.1450) =44.44.
The absolute (relative) change is — 9.14 (— 19.49%). Comparing the relative return
of — 19.5% calculated from the Gordon model to the return in Table 1 of — 18.6%
implies that the estimates from the Gordon model provide an approximate estimate
of the actual net valuation effect.

In our following analyses, we hypothesize that a change in implied growth w
significantly affects stock returns in the COVID-19 crisis. Given the magnitude
of changes in implied growth w and discount rate k observed (and evidenced in
Table 1), we expect the effects from changes in implied growth w may outweigh
those from changes in discount rate k. We use simple and multiple ordinary least-
squares (OLS) regressions and tests for equal means to test our hypotheses.

Empirical findings

We estimate the effects of changes in the implied Gordon factors using simple and
multiple ordinary least-squares (OLS) regressions. In a first step, we use k, w, and
1 — b as calculated from Egs. (2) and (3) and estimate how well stock returns are
explained by a change in the discount rate, Ak, the implied growth rate, Aw, or the
payout ratio, A1 — b. We use simple OLS regressions in specifications (1) through
(3) of Table 2 in the form of

R; =Py + B Ak + g (8)

where R is the firm level i stock return measured from the S&P500 high on Feb-
ruary 19, 2020 to its subsequent low on March 23, 2020, j, is the constant term,
k; refers to the implied discount rate, calculated from firm level i forward-looking
valuation ratios (P/E, P/B, D/P). Ak refers to the change in k between December 31,
2020 and April 30, 2020. The estimation of the effects pertaining to Aw is based on
an identical specification, the latter not given here for brevity. In a second step, we
augment the specifications and use Ak and Aw in a two-factor model in specification
(4) of Table 2. In the specification (5), we add A1 — b to the model:

R, = fy + B Ak + frAw; + B3 A(1 = D), + €. 9)

We use beta weights in our OLS regressions (in parenthesis) to measure the effect
size of our variables. Beta weights make it easier to compare the economic effects
of the explanatory variables across models; they reveal how much of a standard
deviation the stock return R changes for each standard deviation shift in an explana-
tory variable, here the Gordon factors. We conduct our analysis for both the market
downturn scenario and the recovery scenario.
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Table2 Change in the Gordon factors and stock return. Return period February 19 through March 23,
2020 (downmarket period)

1) @) 3 (C)) %)
Return in downmarket Gordon k& Gordon w Gordon 1 — b Gordon k and w Gordon k, w and
1=38.12%, 1-b
0=13.68%
Ak 12.61 — 436.2%%* — 506.5%**
(0.0531) (- 1.837) (—2.133)
Aw 17.10%* 450.3%%% 524 3%k
(0.0724) (1.907) (2.220)
Al-b —3.366 6.614
(- 0.0439) (0.0863)
Consumer discretion- ~ — 19.41%%*  — 19.28*%**  — 19.60%** — 18.82%%%* — 18.85%*%*
ary
(—0.455) (—0.452) (— 0.460) (—0.441) (—0.442)
Consumer staples 6.107 6.120 6.041 6.094 6.155
(0.113) (0.114) (0.112) (0.113) (0.114)
Energy —23.80%*F*% - 23.46%*F*  —2223%** — 18.34%%* — 21.15%%%*
(—0.307) (—0.303) (—0.287) (—0.237) (—0.273)
Financials — 14,178 — 14.10%*%  — 14,01%%* — 11.75%%* — 11.57%#%%
(—0.355) (—0.354) (- 0.351) (—0.295) (—0.290)
Health care —0.488 - 0.606 -0.293 - 1412 - 1.551
(= 0.0121) (= 0.0150) (—0.00723) (- 0.0349) (—0.0383)
Industrials — 9.727**%*  —0.644%**  — Q. Q57*** — 9.996%** — 10.03%%*
(—0.255) (—0.252) (—0.261) (—0.262) (—0.263)
Information technol-  — 4.023 —-4.016 —4.099 —4.135 —4.056
ogy
(=0.102) (=0.102) (—0.104) (= 0.105) (= 0.103)
Materials — 8.246%* — 8.216%* — 8.149%* — 7.000%* - 6.901*
(—0.151) (—0.150) (—0.149) (—0.128) (—0.126)
Real estate — 10.31%* — 1031%#%%  — 9.969%* — 8.413%* — 8.393%*
(—0.155) (—0.156) (—0.150) (= 0.127) (—0.127)
Utilities — 6.705% — 6.828%* - 6.663* — 6.987%* - 6.574%
(—0.122) (—0.125) (—0.122) (= 0.128) (= 0.120)
—29.84%%% 20 73Fk¥  — D9 QQFEE — 28.65%%* — 28.48%%*
Constant
Observations 405 405 405 405 405
Adjusted R? 0.289 0.291 0.287 0.322 0.324

This table shows the effect of the change in the Gordon factors on stock returns during the market down-
turn induced by the COVID-19 crisis (February 19 till March 23, 2020). Columns (1) through (3) show
the result of simple ordinary least-squares (OLS) regressions of stock returns on the change in discount
rate, Ak, implied growth, Aw, and the payout ratio, A1-b over the period starting December 31, 2019 and
ending April 30, 2020. Columns (4) and (5) show the results using multiple OLS. Robust normalized
beta coefficients are shown in parenthesis. These indicate the effect size of the Gordon factors and tell
how much of a standard deviation in stock returns change for each standard deviation change in the Gor-
don factors. We use industry categorical variables to account for industry fixed effects. The communica-
tion services industry is used as the base and the factor results and beta weights for industries are shown
as differences to this base

Significance is denoted by ***p < 0.01, **p < 0.05, *p < 0.1
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Returns in the initial downmarket

Table 2 shows how a change in the Gordon factors impacts stock returns in the
COVID-19-induced initial downmarket, starting on February 19 and ending on
March 23, 2020. We control for industry affiliation using a categorical variable.
The communication services industry is used as the base level. In the cross section,
this sector did not suffer at all during the COVID-19 crisis, resulting in a cross-sec-
tional stock return of +4.3%. Relative to the communication services industry, firms
belonging to the consumer staples, health care, and information technology industry
display no significant negative stock returns, while all other industries do.

First, we learn from Table 2 that from the Gordon factors, used as independent
variables in simple OLS regressions in specifications (1) through (3), only a change
in implied growth, Aw, appears to affect stock returns, statistically only marginally
significant though. A change in discount rate k, Ak, and in payout ratio, Al — b,
do not affect stock returns in a significant way; k has moreover the wrong sign. It
is only when we augment the specifications as in columns (4) and (5) to multiple
OLS regressions that our Gordon factors become statistically significant at the 1%
level. Second, the coefficients of Ak and Aw show an almost perfect mirror image
in terms of effect size. As expected from the model predictions, an increase in the
discount rate k is negatively related to stock returns R;, i.e., the coefficient exhib-
its a negative sign. Likewise, an increase in implied growth is positively related to
stock returns, i.e., the coefficient exhibits a positive sign. Third, we note that the
effect sizes of Ak and Aw are large. A one standard deviation change in these vari-
ables according to specification (4) impacts stock returns by an important approxi-
mate +(1.85% 13.7%) =25.3%. For example, a 1% increase in k (decrease in w) has
an impact on stock returns in the magnitude of — 4.2% (+4.2%).> Fourth, the effect
size of Ak and Aw is remarkably higher than industry affiliation. For example, as
shown in column (5), the industry with the largest beta weight (— 0.44) is consumer
discretionary, significant at the 1% level, with a beta weight approximately one fifth
the size of that of Ak or Aw. In other words, changes in the Gordon factors affect
stock returns more than any industry affiliation by our sample. Finally, we find that
the adjusted R’s in specifications (4) and (5) in the magnitude of 32% are surpris-
ingly large for firm-level returns.

It is apparent from the specifications in columns (4) to (5) that the estimated Gor-
don parameters are very large when jointly included in the estimated equation com-
pared to the specifications in (1) to (3). The explanation is in the high correlation
between Ak and Aw which is close to one in the cross section of firms. However,
this is the result of the Gordon model filtering out the joint explanatory effect of the
implied fundamentals. The high multicollinearity has no technical reason but rather
reflects that the change in the dividend yield of the stocks is highly cross sectionally
correlated. This is displayed in Fig. 2, which shows the ex ante and ex post D/P-ratio

3 A one standard deviation change in Ak or Aw results in a + 25.3% decrease (increase) in return. Given
that cAw and oAk are both approximately 6%, this translates into an increase (decrease) in return for a
1% change in k (w) in the amount of 25.3%/6% = 4.2%.



14 P. Boni, H. Zimmermann

0 .02 .04 .06 .08
D/P ex post

Fig.2 Ex ante and ex post dividend yield (D/P). It shows the ex ante (vertical axis) and ex post (horizon-
tal axis) relationship of the dividend yield (D/P) as observed from December, 2019, through April 30,
2020, for 405 stocks during the COVID-19 crisis

with a correlation of 0.94. If the Gordon model is valid, it follows from equation [2]
that the difference Ak — Aw is equal to the change of the dividend yield, A(D/P).
Apparently, the Gordon model captures the actual change in the D/P ratio very well,
which explains the high correlation between Ak and Aw.*

In a next step, we evaluate whether the negative returns for firms with a
decrease in implied growth w (increase in discount rate k) are in fact larger than
for firms with no such decrease (increase). We verify our findings from Table 2
using a two tailed ¢ test and the Wilcoxon’s ranksum test. We apply a dummy
variable taking the value of one if w (k) decreases (increases) by the Gordon
formula, zero otherwise, to the two groups of firms. The results are shown in
Table 3, panel A. The ¢ test (405)=4.74, p <0.001 reveals that 114 firms without
a negative change in implied growth exhibit an average return of — 33.3%, which
is significantly different from the negative average return of — 40.0% of those 291
firms that experience a decrease in implied growth. The statistical significance
of this difference is also confirmed by the rank sum test with z=4.76, p <0.001.
Therefore, firms with a decrease in implied growth w show a stock return that is
6.6% more negative than that of firms with no decrease in implied growth w.

Next, we compare this result to firms with an increase in implied discount rate
k. The result is shown in Table 3, panel B. We find by the 7 test(405)=— 3.83,
p<0.001 that the 268 firms without an increase in discount rate k show returns
of — 39.8% on average, compared to those 137 firms with an increase in discount

4 Controlling for multicollinearity by standardizing Ak and Aw reduces the size of our coefficients.
However, the results remain stable in terms of the beta coefficients, and their interpretation remains
unchanged.
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Table 3 Stock returns in the downmarket

Group n t test Ranksum test

Mean Std. Error  Std. deviation ~ Ranksum Expected

Panel A: firms with a decrease in implied growth w*

No decrease w 114 —33.34 1.14 12.22 28,189 23,142
Decrease w 291  —-39.98 0.81 13.79 54,026 59,073
Combined 405 -38.12 0.68 13.68 82,215 82,215
Difference 6.64 14 Prob. > z=0.0000

t value=4.74 7=4.76

Panel B: firms with an increase in discount rate k°

No decrease w 268  —39.84 -0.87 14.27 50,494 54,404
Decrease w 137 —-34.74 1.01 11.78 31,721 27,811
Combined 405 -38.12 0.68 13.68 82,215 82,215
Difference -5.1 1.33 Prob.>z=0.0005

t value=-3.83 z=-3.51

“This panel shows the test for equal means of stock returns using a two-sided Student ¢ test and a Wil-
coxon ranksum test. A dummy variable taking the value of one is used for those firms with a decrease in
implied growth w (Aw <0) as computed by the Gordon (1959) formula, zero otherwise

®This panel shows the test for equal means of stock returns using a two-sided Student’s 7 test and a Wil-
coxon ranksum test. A dummy variable taking the value of one is used for those firms with an increase in
discount rate k (Ak>0) as computed by the Gordon (1959) formula, zero otherwise

rate showing a negative return of — 34.7%. This significant difference in return in
the amount of 5.1% is confirmed by the rank sum test with z=— 3.51, p<0.001.
Albeit counterintuitive, we rationalize this result by the fact that the decrease in
implied growth w outweighs the effects from an increase in discount rate k.

Overall, our results from OLS regressions as well as our tests of the difference
in means lend support to the predicted effects from the Gordon model. Look-
ing at our cross-sectional changes in the implied Gordon parameters, primarily
k and w, during the COVID-19 crisis (see Table 1), the relative cross-sectional
decrease in implied growth (Aw =— 8.3%) is larger than the relative change of
the discount rate (Ak =— 5.1%), by a factor of approximately 1.6. Moreover, the
discount rate k decreases, in line with the predictions of LRR-models, while the
traditional asset pricing literature would presume an increase of discount rates
during a crisis.

Returns in the extended downmarket including V-shaped recovery

In a next step, we replicate our preceding analysis, this time considering an extended
downmarket period that includes both the initial downmarket and the consecutive
V-shaped recovery. Table 4 shows how the returns from February 19 (market high)
to April 30, 2020 are affected by a change in the Gordon factors.

e



P. Boni, H. Zimmermann

16

¥TLo 708°1 L1 L6L'T 881 1781 £3ojouyds) uonewIONU]
(ozro-) (€g10-) (zero-) (S11°0-) (T1Iro-) (S11°0-)
6267 — 090°S — LIOS — LILY — 1097 — 9Lt — sfeLnsnpuy
(981°0) OLT'0) (6L1°0) ((/40)] (107°0) ¥0T°0)
#%560'8 #x979'L #x908'L xxV7L8'8 #x09L'8 #%CL8'8 aIed ITesH
(650 -) (6810 -) 610 -) (LsTo-) (6570 -) (650 -)
s CLTT — #xL60'8 — w5V 1€°8 — s [T — #4060 TT — s [TTT — S[eroueuly
6110 -) (SLLO0 ) (88€0°0 —) (L¥60°0 —) @rro-) F11°0-)
8666 — 99 — 0€T€ — 988°L — 8876 — STS'6 — A3zoug
(621°0) 210 (zero) (TT1°0) (€21°0) (€21°0)
«VLY'L xSST'L %G80°L 1L0°L 9IT'L 001°L sofde)s Jownsuo)
(90¢°0 -) (€870 -) (2820 -) (96270 -) (¥6T°0 —) (L6T0-)
s [0 — #x86'CT — waF6 T — sl SET — w0V €T — N A1euonarosIp Jownsuo)
(LoT0-)
wxLTV'9 — IV +
(09¢°0)
sV LT My +
(LLLOO) (¥260°0) (85€0°0 —) [(9) Pads ur g — [V +]
80T 609°L 6V6'T — q-1v
(¥8€0) (800 (¥820°0)
#8709 sk 61S vo1'L My
(orez-) (€20C-) (€£5L00°0)
#x:0'L6S — s '91G — 126’1 bAY
q-1
AV + My + %BOL'Y1 =2 ‘%0981 =1
uopion q — T pue s ‘y uoplon M pue y uopion q — T uopion M UopIon ¥ uopion wInoy
9) () ) () @ M

(porred joxrewiumop papuIx?) 0z0z ‘0¢ 11dy ySnory g1 A1eniqo porrad uInjar 3jo0js pue sI10}oej UOPIOD) Ay) Ul dSuey) {3|qeL



17

Are stock prices driven by expected growth rather than discount...

10>y “0°0> s “10°0>sexc: £q PIOUSP ST QOUBONUTIS

9SBQ SIY) 0) SOOUAIIYIP SE UMOYS I8 SILISNPUT JO] SIYSIoM BIOq PUB S)[NSAI I0)OLJ Y} PUB 3seq ) SE pasn
SI ASNPUI SOOTAIS UOT)EOTUNWIWOD AU, “SI0d)J PAXy ANSNpul IO JUNOIIE 0) SA[QBLIEA [EO11059)ed AIISNPUI AN 9A, "SI0JOBJ UOPIOD) Y} UT AFUBYD UONRIASP PIBPUR)S (OB
10j 93UBYD SUINIAI YD0)S UL UOTIBIASP PIBPUR)S B JO YONW MOY [[9) PUB SIOIOR) UOPIOD) Y} JO IZIS JO9YJ Y JBIIPUI 3SAY ], “SIsayjuared Ul UMOYS I8 S)USIOYJI0D ©1aq Pzl
-[BULIOU JSNQOY "ISIMIYIO 019Z ‘@ANIsod ST aZuryd YY) JI SUO JO aN[BA Y} B SI[QBLIBA AWWND Y], "YV + ‘9Bl JUNOISIP pue ‘my + ‘Yimoid pardur ur o5ueyo aanisod e jo
$1091J0 9Y) 9JLWNIS? 0) SA[qeLIA AWnp asn AJ[euonippe am ‘(9) uwnjod uf "S7TO o[dnnur Sursn synsaz o) Moys () pue () suwnjo) "0z0z ‘0¢ 111dy Surpus pue 6107 ‘T¢
Ioqude( Sune)s porrad oY) 10A0 g — [V ‘onel Jnoked oy pue ‘my ‘Yimoisd pardwl ‘yy ‘orer JUnodSIp ur 93ueyd Y} UO SUINJII JO0)S JO SUOISSAISAI (STO) sorenbs-ses|
Kreutpro opduits jo ynsar ayy moys (¢) ySnoryy (1) suwnjo) (0TOT ‘€T YIIBIN [ 61 AIBNIQO]) JONIEWUMOP PAONPUI-SISLID 6[-AIAOD Y} SuIMO[[0} (00T ‘0¢ [Hdy 1
0202 ‘€T Yore]A) K10A0031 Jaxrewr oy) Surpnyout ‘0z0z ‘0¢ [y ySnoxy g1 A1eniqe,] woiy SuInjor Yo0)s Uo SI0}0e) UOPIOD) 3y} U dFuBYd 9y JO 10913 Y} SMOYS J[qe) SIY],

€920 TLT0 0LT0 T€T0 TET0 TET0 2 pasnlpy
Sov Sov sov sov sov Sov SUOTBAIASQO)
sV LT — s LIP] — s LEV] — sV LGl — #xG9°Cl — sV L'GT — juelsuon)
0z10-) (€€90°0 -) (#1200 -) (2690°0 —) (28900 —) (6590°0 —)
«PS0'L — LTl — €0TH — LY — 10y — LL8E — sonImn
(¥€60°0 —) (IrLoo-) (1200 ) (0010 -) (€010 -) (zo10-)
7899 — 690°S — T60°S — oviL— xLEE'L — 9LT L — S1RISa [8oy
(16€0°0 —) (6210°0) 0110°0) (92100 -) (€100 —) (¥€10°0 —)
€0€'C — 19L°0 L¥9°0 L0 — T6L°0 — 16L°0 — S[eLISIEIA
(TLIOO) (LTr0'0) (S0%0°0) 9Tr0°0) (6£¥0°0) 9e0°0)
q-1
AV + My + %OL'YT =2 ‘%0981 =1
uopion q — 1 pue s ‘y uopIlon M pue Y uopion q — T uopion M UopIon ¥ uopion Wy
()] (©) (2] (© @ D

(ponunuoo)  3|qey



18 P. Boni, H. Zimmermann

Since we are particularly interested in positive versus negative changes in k and
w, we add specification (6) to the basic regressions in columns (1) to (5). We ana-
lyze the effects of a positive change in implied growth, + Aw, and a positive change
in discount rate,+ Ak, and use a dummy variable for+ Aw and + Ak if the change is
positive, zero otherwise, resulting in

R, = By + By (+8w;) + By (+4k;) + BA(1 = b); + €. (10

The results are shown in Table 4. As in our previous analysis, the Gordon factors,
which are used as independent variables in simple OLS regressions, appear not to
affect stock returns in a significant way. Augmenting the specifications as in col-
umns (4) and (5) to multiple OLS regressions, the Gordon factors become again sta-
tistically significant at the 1% level and, as previously, the coefficients of Ak and Aw
show again an almost perfect mirror image in terms of effect size with the signs as
expected from the model predictions: an increase in the discount rate k is negatively
related to stock returns R, an increase in implied growth is positively related to stock
returns.

As before, the effect size of Ak and Aw are large. To account for the observed
contemporaneous changes in Aw and Ak, we replace these two variables by two
dummy variables, + Aw; and+ Ak; in specification (6). The dummy variable for a
positive change in implied growth,+ Aw, is significant at the 1% level, that for a
positive change in discount rate, + Ak is significant at the 5% level. It appears that
a positive change in implied growth impacts stock returns more than increases in
discount rate, as measured by their beta weights which amount to 36.0% and 20.7%,
respectively. The effect from a positive change in implied growth is larger than from
a positive change in discount rate by a factor of (36.0%/20.7%) 1.7.

We find that a one standard deviation increase in implied growth affects the stock
returns by approximately (0.36 X 14.70% =) 5.3%, while an increase in discount rate
affects the stock returns by roughly (— 0.21x14.70%=) — 3.1%. It also appears
noteworthy that the effect sizes of + Aw and+ Ak remain larger than any of the
industry affiliation effects.

In the vein of our previous tests of equal means, we find that returns for firms
with a decrease in implied growth, Aw, are lower by a significant — 6.1% compared
to those firms without a decrease in implied growth, this difference again statisti-
cally significant at the 1% level (r=— 3.88, z=3.34). Like before, the returns for
firms with an increase in discount rate, Ak, show a return that is less negative than
that of firms with a decrease in Ak, by 3.11% (¢=2.05, z=1.34). Firms with an
increase (decrease) in Ak display returns of — 16.54% (— 19.65%).

Overall, we find that the observed effects in the initial downmarket (Table 2) are
confirmed in the extended downmarket period. Changes in implied growth, Aw,
affect stock returns more than changes in discount rate, Ak, when we use dummy
variables and condition Aw and Ak to be positive (> 0). The effect from a positive
change in implied growth is larger than from a positive change in discount rate by a
factor of approximately 1.7.
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Interpretation of valuation ratios versus Gordon factors

We use the common valuation factors P/E, P/B, and D/P, and evaluate whether and
to what extent they explain variation in stock price losses and stock price recoveries
as compared to the Gordon factors. Our evaluation is done for the initial downmar-
ket (February 19 through March 23, 2020) as well as for the extended downmarket
including the V-shaped recovery (February 19 through April 30, 2020). We evaluate
whether one should infer information from firm-specific valuation ratios rather than
their joint interpretation with respect to underlying market fundamentals, such as
those derived from the Gordon model. The results are shown in Table 5.

Turning to the initial downmarket analysis shown in panel A of Table 5 and the
valuation ratios, changes in the P/E, P/B, or D/P ratio are significant at the 5% or 1%
level. The effect sizes, as indicated by the beta weights in parenthesis, of changes
in the P/E, P/B, or D/P ratios are between 0.08 and 0.21, and the adjusted R%s are
approximately 30% to 32%. The interpretation of changes in P/E or D/P are, how-
ever, not simple. A decrease in P/E may simply be the result of falling stock prices
in the downturn, and changes in the D/P may reflect stock returns that are more
negative than forward-looking dividends per share. For example, a variation in D/P
may be due to irrational bubbles in stock prices. In this case, the dividend-price
ratios (and expected returns) are high when stock prices are temporarily irrationally
low (and vice versa). This implies that we cannot infer much information from these
coefficients. When we compare these results to columns (4) through (7) of panel A
of Table 5, we make four important and noteworthy observations.

First, it appears that stock returns in the initial downmarket are dominated by a
change in implied growth,+ Aw, primarily. This variable is significant at the 1%
level in column (4) and the 5% level in column (7). The positive relationship with
stock returns implies that losses in the initial downmarket are smaller for those
stocks with a positive change in implied growth w (and vice versa). As discussed
in the context of Table 1, the cross-sectional mean of the implied growth rate w
decreases substantially from 16.5 to 14.5%, and this appears to drive stock returns.
Second, the result in column (7) implies that the effects from positive changes in
implied growth outweigh those of positive changes in discount rate, as in the mul-
tiple regression, + Aw is significant, whereas + Ak is not. Third, the results from the
Gordon factors can intuitively be interpreted: an increase in implied growth (dis-
count rate) is positively (negatively) related to stock returns.

In contrast, changes in individual valuation factors are not easily understood,
which may lead to spurious conclusions. For example, in the empirical asset pricing
literature, an increase in the D/P ratio is typically read as an increase in expected
returns. If so, why would then a higher D/P-ratio in the cross-section be negatively
related to stock returns, as in column (3)? Fourth, the model fit of specifications (1)
through (7) is approximately comparable and around 30%. Against this background,
it is hard to understand why one should infer information from firm-specific valua-
tion ratios, which may lead to spurious conclusions, rather than their joint interpre-
tation with respect to the underlying market fundamentals as derived from the Gor-
don model. The Gordon factors, which can be estimated from the three widely used
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Table 5 Valuation versus Gordon factors

Variables (1 2) 3) “) ) (6) @)
P/E P/B D/P w k 1-b w, k
Panel A: return in initial downmarket
AP/E 0.391%%*
(0.140)
AP/B 0.2827%%*
(0.0786)
AD/P — 445 7%
(= 0.207)
+Aw 5. 151%#%% 7.069%*
(0.170) (0.233)
+ Ak 3.520%* —2.164
(0.122) (—0.0749)
+Al-D - 1.399
(= 0.0512)
Constant —29.93#%% 20 85%¥*  _DBYTFFF  _3].3FkE 3] 14¥FF — 20.66%FF — 3]1.20%**
Observations
Industry FE 405 405 405 405 405 405 405
Adjusted R*  0.301 0.292 0.320 0.309 0.298 0.288 0.309
Panel B: return in extended downmarket (including V-shaped recovery)
AP/E 0.450%%*
(0.150)
AP/B 0.355%**
(0.0922)
AD/P — 518.5%%%*
(—0.224)
+Aw 5.109%#* 11.04#:%%
(0.156) (0.338)
+Ak 2.187 — 6.688%*
(0.0705) (= 0.216)
+A1-b 0.547
(0.0186)
Constant — 15.66%%%  — [5.55%#k%  — ]4.42%%%  _ J7 [1*FF — 16.46%FF — 15.91%FF — 16.56%%*
Observa- 405 405 405 405 405 405 405
tions
Industry FE 'Y Y Y Y Y Y Y
Adjusted R*  0.248 0.240 0.271 0.251 0.236 0.232 0.260

This table shows the effect of a change in valuation factors P/E, P/B, and D/P as compared to a posi-
tive change in the Gordon factors w, k, and 1 — b on stock returns during the initial market downturn
induced by the COVID-19 crisis (February 19 till March 23, 2020) in Panel A. The same factors and
their effect on stock returns during the extended downmarket including the V-shaped recovery (February
19, 2020 till April 30, 2020) are shown in Panel B. Columns (1) through (3) show the result of simple
ordinary least-squares (OLS) regressions of stock returns on the change in P/E, P/B, and D/P. Columns
(4) through (7) the results of OLS regressions of stock returns on positive changes in discount rate, +Ak,
implied growth, +Aw, and the payout ratio, +Al — b, all changes measured over the period starting
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Table 5 (continued)

December 31, 2019 and ending April 30, 2020. Dummy variables are used to estimate the effects of a
positive change in implied growth, +Aw, and discount rate, +Ak. The dummy variables take the value
of one if the change is positive, zero otherwise. Robust normalized beta coefficients are shown in paren-
thesis. These indicate the effect size of the Gordon factors and tell how much of a standard deviation in
stock returns change for each standard deviation change in the Gordon factors. We use industry categori-
cal variables to account for industry fixed effects. The communication services industry is used as the
base and the factor results and beta weights for industries are shown as differences to this base.

Significance is denoted by ***p<0.01, **p<0.05, *p<0.1

valuation ratios D/P, P/E, and P/B, have an intuitive interpretation and consistently
show the expected sign in the regressions.

We reconcile our analysis with the observation of the results given in panel B
of Table 5, which describes the same factors and their effect on stock returns R,
in the extended downmarket including the V-shaped recovery after the market low
on March 23, 2020. Like before, an increase in D/P is negatively related to stock
returns, which is intuitively not what we would expect from traditional asset pricing
models (column 3). Albeit their significance, classical valuation ratios are difficult to
interpret when using them to estimate stock returns. As before, using valuation fac-
tors P/E, P/B, and D/P in columns (1) through (3) renders approximately the same
model fit as using the Gordon factors (column 7), the latter now significant at the 1%
level (+ Aw) and the 5% level (+ Ak) and—as stressed before—much more informa-
tive than the valuation ratios. Comparable to our previous analysis in Table 4, the
effect from a positive change in implied growth outweighs that from a positive
change in discount rate, this time by a factor of approximately 1.6.

Industry specific results

In order to analyze to what extent our results may be generalized to the overall US
stock market, respectively, to what extent they might be driven by specific industries,
we re-estimate our regressions for the initial downmarket and the extended down-
market period, separately by industry. The results are presented in panels A and B
of Table 6. For ten out of eleven industries and for both, the initial and the extended
downmarket, the signs are correct that is negative for Ak and positive for Aw. More-
over, for seven out of eleven industries, the coefficients are statistically significant
and in most industries, the adjusted R? exhibits at least the same order of magnitude
as in the full sample. In the best cases, our simple model explains 58.5% (76.5%) of
the variation in returns in the initial downmarket for the real estate (utilities) indus-
try. Likewise, the explanatory power for the extended downmarket amounts to an
important 72.4% and 72.2% for these two industries. However, we also find confirm-
ing results for many other industries with significant coefficients and an adjusted R*
ranging from approximately 21% in the lowest (materials, extended downmarket) to
72% in the highest case (consumer staples, extended downmarket). Unsatisfactory
results with wrong, but not significant coefficients and almost no explanatory power
are found for the consumer discretionary sector. The industry-specific results and
their explanation are subject to further analysis.
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Comparison with the Global Financial Crisis (GFC)

In this section, we illustrate the robustness of our main findings for the period fol-
lowing the announcement of the Lehman Brothers bankruptcy in 2008. We use a dis-
count and growth rate consolidation period, which is of similar length as that used in
our previous analysis, i.e., four months (from August 29, 2008, through December
29, 2008). We choose a time window with a significant market downturn compa-
rable to that observed during the COVID-19 crisis, which is the period following
the Lehman Brothers bankruptcy protection filing (Monday, September 15, 2008).
This filing triggered a one-day drop in the Dow Jones Industrial Average of 4.4%,
at the time the largest decline since the September 11, 2001 attacks, subsequently
exceeded by an even larger — 7.0% stock market return on September 29, 2008, and a
total return for the observation period comparable to that of our COVID-19 period.
As with the COVID-19 observation period, the stock returns were exceptionally
large, and the severity of the economic downturn induced by the unanticipated crisis
was difficult to estimate.

The stock market downturn during the GFC is researched by Campbell et al.
(2013), who use a vector autoregressive (VAR) model to estimate the effects from
an increase in discount rates as opposed to a decrease in rational expectations of
future profits, and find that stock market downturns were primarily driven by the
latter. Can we reach the same conclusion by using the much simpler Gordon model?
First, we compare the valuation ratios to the estimated Gordon parameters for this
period. Second, we rerun a set of OLS regressions and finally, we provide an out-of-
sample estimation based on the coefficients of our main analysis.

Descriptive statistics for the GFC period

Table 7 shows the descriptive statistics for the GFC, including valuation ratios in
panel A and estimated Gordon factors in panel B. The stock return for the GFC
period is — 35.02%, comparable in magnitude to the — 37.25% return for the
COVID-19 period. A striking observation is the difference between the levels of
the P/E and P/B ratios, which are considerably lower for the GFC (as opposed to
the COVID-19 crisis). On average, the P/E (P/B) ratio prior to the GFC amounts
to 13.7 (2.8), which compares to the same ratios prior to the COVID-19 crisis
of 21.2 and 5.0. As expected, the forward-looking multiples declined after the
onset of the market downturn. The P/E (P/B) ratio falls from 13.7 to 11.7 by
approximately 2.0 or — 14.7% (2.8 to 1.9 by 0.9 or — 32.7%). In comparison, for
the COVID-19 period, the P/E (P/B) multiple falls from 20.5 to 18.9 by 1.6 or
—7.8% (5.0 to 4.3 by 0.6 or — 14%).

As in the COVID-19 period, we observe an increase in the D/P ratio for the
GFC period. The cross-sectional mean (median) increases from 1.5% (1.3%) to
2.0% (1.7%), matching our observation during the COVID-19 period that down-
ward revisions of stock prices are larger than those of the forward-looking divi-
dends per share do, and confirming the dividend smoothing of firms.
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Table 7 Descriptive statistics Global Financial Crisis (GFC)

Variables [€))] 2) 3) “) (5) (6) @)
Mean p50 sd pl p99 Skewness N

Panel A: loss, gain, recovery, and valuation ratios

Loss % —-35.02 —-34.06 1737 -7355 -076 -0.10 313
P/E,, ane 13.75 13.24 4.23 6.78 27.67 1.21 313
P/E s post 11.72 10.73 6.12 3.16 34.21 3.38 313
P/By anie 2.81 2.35 2.00 0.60 9.31 2.92 313
P/Bey post 1.89 1.54 1.40 0.38 8.03 2.32 313
D/P oy ante 0.0154 0.0128 0.0147 0 0.0590 1.13 313
D/P oy post 0.0200 0.0170 0.0175 0 0.0654  0.65 313
Panel B: Gordon factors
Implied growth we, e 16.17 14.86 9.75 1.93 45.89 2.27 313
Implied growth wey o 13.33 12.31 8.70 -0.21 43.73 1.63 313
Discount rate ke, 17.71 16.18 9.25 4.66 46.38 2.61 313
Discount rate Key pos 15.32 14.08 8.20 2.41 44.48 1.84 313
ROE rgy anee 20.16 18.37 1144 5.55 53.42 2.82 313
ROE rey post 16.99 15.27  10.31 2.10 53.12 2.06 313
Payout ratio 1 — by anee 20.49 17.24  21.35 0 81.62 2.25 313
Payout ratio 1 — bey post 23.24 17.71  24.34 0 106.45 1.86 313

This table reports the descriptive statistics with respect to stock returns during the Global Financial
Crisis (GFC) crisis and commonly used valuation ratios in panel A. Losses are measured from August
29, 2008, to December 12, 2008. All valuation ratios are 12 months forward-looking ratios. The data
are from S&P Capital 1Q. The Gordon factors reported in Panel B are calculated as defined in Egs. (1)
through (6) in the “Methodology” section of the paper.

Turning to the Gordon factors in panel B of Table 7, the mean (median)
implied growth rate w declines from 16.2 to 13.3% (14.9% to 12.3%), implying a
substantial mean (median) reduction of the long-term growth expectation in the
magnitude of — 17.9% (— 17.4%). As for the COVID-19 period, we also observe
a reduction in the discount rate k. The mean (median) decline goes from 17.7 to
15.3% (16.2% to 14.1%), implying an absolute mean (median) change of — 2.4%
(= 2.1%) or a relative mean (median) change of — 13.5% (— 13.0%) in k. Using
the 10-year constant maturity US treasury rate, we find that the risk-free rate
drops from 3.83 to 2.13% or by 1.7% over the same time period. It follows that, as
previously, only 0.4% (2.1%—1.7%) of the drop in the discount rate may be attrib-
uted to a drop in the expected risk premium.

Again, this change in the expected risk premium cannot be explained by standard
conditional asset pricing models, which rely on a cyclical risk appetite and rather
suggests a growth-risk-related premium as discussed earlier. As observed for the
COVID-19 crisis, k decreases also during the GFC. Indeed, the implied discount
rate k strongly declines in times when the expected growth rate w declines as well.
This observation is consistent with our previous explanation.
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Ordinary Least-Squares (OLS) estimations for the GFC period

In our next analysis, we rerun the downmarket specifications given in Table 2 of
our main analysis. The results are presented in Table 8. We find comparable coef-
ficients both in magnitude and in statistical significance, with the exception that the
Gordon parameters Ak and Aw are already significant in the simple OLS regressions
in columns (1) and (2), in both cases at the 1% level. In specification (5), we find
an adjusted R? of 25.2%. In line with Campbell et al. (2013), we observe that stock
returns were primarily driven by a decrease in implied growth w and to a lesser
extent by an increase in discount rate k. Measured by the coefficient’s beta weights,
the effects from a decrease in implied growth outweigh those from an increase in
discount rate by a factor of approximately 1.2 (e.g. 1.94/1.57 in specification 5).
While a one standard deviation decrease in implied growth, Aw, affects stock returns
by a negative approximate (1.94x17.4% =) 34%, a one standard deviation increase
in the discount rate, Ak, is negatively related to stock returns and impacts stock
returns to a lesser extent by an approximate (1.57 X 17.74% =) 28%.

Out-of-sample stock return predictions for the GFC period

In our final analysis, we test the out-of-sample performance of our predictive model.
We use the coefficients estimated from the COVID-19 data as given in Table 2,
specification 5, and estimate stock returns during the described GFC period as in

Rere; = —28.48 — 506.5(Ak;) + 524.3(Aw;) + 6.614A(1 — b), + p(industry;) + ¢,
(11)
where Rgpc; is the expected firm level i stock return measured from the high to the
low following the Lehman bankruptcy filing for the period as described previously,
— 28.48 is the constant term from specification 5 in Table 2, and — 506.5,+ 524.3,
and 4 6.614 are the coefficients for Ak;, Aw,, and Al — b, of the same specification.
P(industry) are the industry i categorical variable coefficients.

Estimating the cross-sectional return for the GFC period, Rgpc, yields an aver-
age stock return of — 31.1% (with a standard deviation of 3.5%). The expected stock
return E(Rgpc) within a confidence interval of + 16 ranges from — 27.6 to — 34.6%.
This compares to the observed average stock return of — 35% (with a standard devi-
ation of 17.4%). The prediction error of only 3.9% appears to be relatively small,
given the noise in stock markets in crisis periods.

Conclusions
We analyze to what extent stock returns can be attributed to changes in expected
growth rates w and discount rates k. We employ widely used fundamental valua-

tion ratios and the simple Gordon (1959) model for extracting the respective long-
run expectations. For the COVID-19 market downturn and subsequent V-shaped
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Table 8 Global Financial Crisis (GFC): change in the Gordon factors and stock return downmarket anal-
ysis

@ @) 3 “ (&)
Return in downmarket Gordon Gordon Gordon Gordon Gordon k
u=35.02%,06=1734% k w 1-b kand w wand 1 —b
Ak 106.9%** — 443 gk — 652.2%%*
(0.258) (— 1.069) (= 1.571)
Aw 116.8%** 541.6%%* 778.9%**
(0.290) (1.347) (1.937)
Al -b - 1.296 34.22%*
(— 0.00870) (0.230)
Consumer discretionary ~ — 1.423 - 1.162 -1.014 —0.00228 0.439
(—0.0274) (—0.0224) (—0.0195) (—4.39e—-05) (0.00845)
Consumer staples 11.70%* 11.71%%* 13.32%%* 12.59%%* 12.39%*
(0.189) (0.190) (0.216) (0.204) (0.201)
Energy — 8.095 —17.596 — 11.79%* —7.692 - 17229
(= 0.137) (—0.129) (—0.200) (= 0.131) (—0.123)
Financials 2.011 1.777 2.759 1.306 0.658
(0.0391) (0.0346) (0.0537) (0.0254) (0.0128)
Health care 8.655%* 8.405%* 9.460* 7.908 7.405
(0.175) (0.170) (0.191) (0.160) (0.150)
Industrials 2.241 3.093 1.009 5.512 5.040
(0.0412) (0.0569) (0.0186) (0.101) (0.0927)
Information technology ~ — 0.264 0.00336 -2.136 —0.0403 —2.182
(—0.00540)  (6.86e—05)  (—0.0436) (- 0.000822) (—0.0445)
Materials 3.808 4.457 3.353 6.533 5.205
(0.0537) (0.0629) (0.0473) (0.0921) (0.0734)
Real Estate 3.216 4.099 7.320% 9.538* 17.05°%%*
(0.0105) (0.0133) (0.0238) (0.0310) (0.0555)
Utilities 8.842% 9.127* 11.15%* 11.35%* 11.94%*
(0.102) (0.105) (0.128) (0.131) (0.137)
Constant —34.87%xx  _343FEE 37 0FFE 33 44%%% — 32.13%**
Observations 313 313 313 313 313
Adjusted R 0.179 0.195 0.119 0.219 0.252

This table shows the effect of the change in the Gordon factors on stock returns during the market down-
turn induced by the Lehman Brothers bankruptcy filing, losses measured for the period August 29, 2008
through December 12, 2008. Columns (1) through (3) show the result of simple ordinary least-squares
(OLS) regressions of stock returns on the change in discount rate, Ak, implied growth, Aw, and the pay-
out ratio, A1 — b over the period starting August 29, 2008 and ending December 29, 2008. Columns (4)
and (5) show the results using multiple OLS. Robust normalized beta coefficients are shown in paren-
thesis. These indicate the effect size of the Gordon factors and tell how much of a standard deviation in
stock returns change for each standard deviation change in the Gordon factors. We use industry categori-
cal variables to account for industry fixed effects. The communication services industry is used as the
base and the factor results and beta weights for industries are shown as differences to this base

Significance is denoted by ***p<0.01, **p<0.05, *p<0.1
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recovery, we find that stock returns are largely affected by a change in the implied
growth rate w and only to a lesser extent by a change in discount rate k, the latter
typically used to explain stock returns in the classical asset pricing literature. The
effects from a decrease in implied growth outweigh those from an increase in dis-
count rate by a factor of approximately 1.7, implying the COVID-19 stock market
downturn is of long term rather than transitory character. We also find that firms
with a decrease in implied growth w show a stock return that is approximately
6.6% more negative than that of firms with no decrease in implied growth. We
also evaluate the performance of the Gordon factors in an extended downmarket
period including the V-shaped recovery as well as for the Global Financial Crisis
(GFC) and find strong support for our observations.
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