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Abstract

This paper empirically and theoretically investigates the relation between labor rigid-
ity and the value premium. Aggregate labor rigidity shifts dividend risk towards the
short horizon and enhances the pricing of short-run risk. In turn, shorter duration
equity deserves a premium over longer duration equity, that is the value premium ob-
tains. Consistently, labor-share variation strongly explains the contemporaneous and
intertemporal excess return of value firms over growth firms. A closed-form general
equilibrium model reproduces the term-structure effect of labor rigidity and naturally
gives rise to the value premium and its dynamics. The model is robust to many features

of financial markets.
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1 Introduction

The value premium, since Graham and Dodd (1934), is usually defined as the excess return
of firms with high price relative to fundamentals (value) over firms with low price relative
to fundamentals (growth). Actual data suggests that the value premium is positive and
sizeable. This stylized fact is puzzling because, as shown by Fama and French (1992) among
others, standard asset pricing models (e.g. CAPM) cannot account for the value premium.
Moreover, there is still no conclusive consensus in the literature about the macroeconomic
foundation of the value premium and its time-series dynamics, which is the core of the present
paper.

The main contribution of the paper is twofold. First, I propose a simple general equilib-
rium model where labor rigidity shifts dividend risk towards the short horizon and, hence,
naturally gives rise to the value premium. Second, I provide empirical support to the main
model mechanism: on the one hand, labor rigidity explains the timing of dividend risk and,
on the other hand, variation in the labor-share strongly forecasts the dynamics of the value
premium, consistently with the model. The rationale beyond the model mechanism is the fol-
lowing. Labor rigidity —due to either bargaining negotiations or infrequent wage resettling or
search and other frictions— leads to an explicit or implicit income insurance from shareholders

! Thus, the labor-share has counter-cyclical

to workers which takes places within the firm.
dynamics and, in turn, firm profits and shareholders’ remuneration become more pro-cyclical
and volatile. Beyond such a cyclicality effect of labor rigidity, also a term-structure effect
obtains. The stationarity of the labor-share implies that the income insurance mechanism
only concerns the transitory component of the firm’s output. Consequently, workers’ and
shareholders’ remunerations load respectively less and more than output on transitory risk.
This has implications for the timing of wage and dividend risk. The former is upward-sloping
and the latter is downward-sloping. In equilibrium, value firms, whose cash-flows weigh more
on the short-run, are riskier than growth firms, whose cash-flows weigh more on the long-run.
Consequently, the model generates an equilibrium value premium with dynamics driven by
variation in the aggregate labor-share.

An empirical investigation supports the main model mechanism. On the one hand, I
provide evidence of both the cyclicality and term-structure effects of labor rigidity in the

post-war US non-financial corporate sector. The bulk of the gap between the slightly upward-

IThe idea that distributional risk is at the heart of labor relations and, also, that the very role of the firm is
that of insurance provider have a long tradition since Knight (1921) as well as Baily (1974), Azariadis (1978),
Boldrin and Horvath (1995) and Gomme and Greenwood (1995). They suggest that workers’ remuneration
is partially fixed in advance and, hence, shareholders bear most of aggregate risk but, in exchange of income
insurance, gain flexibility in labor supply. More recently, Guiso, Pistaferri, and Schivardi (2005), Shimer
(2005) and Rios-Rull and Santaeulalia-Llopis (2010) provide empirical support.



sloping term-structure of value added variance-ratios and the strongly downward-sloping
term-structure of dividends variance-ratios should be imputed to aggregate wages. On the
other hand, I document that variation in the aggregate labor-share is a main driver of the
value premium dynamics. Consistently with the model predictions, i) labor-share changes are
negatively related with the contemporaneous excess return of value firms over growth firms
(Fama and French (1992)’s HML return hereafter); and ii) the labor-share level strongly
positively forecasts cumulative HML returns over long horizons.

The model consists of three simple ingredients. First, wages and dividends are modelled
as potentially concave and convex functions of the transitory component of total resources
(Marfe, 2013b). This allows to qualitatively and quantitatively model the cyclicality and
term-structure effects of labor rigidity. Second, market participants feature recursive pref-
erences (Epstein and Zin, 1989) and, for labor rigidity strong enough, the term-structure of
equity premia is downward-sloping under preference for the early resolution of uncertainty:.
Third, a cross-section of firms is introduced by means of heterogeneity in the duration of
cash-flows (Lettau and Wachter, 2007). Thus, value firms are interpreted as shorter duration
equity than growth firms. Finally, labor rigidity enhances the pricing of short-term risk and
generates an equilibrium value premium, which is intertemporally related to the labor-share,
in line with the actual data.

The model calibration exploits the information from the term-structures of macroeco-
nomic risk to infer about the role of aggregate labor rigidity on the timing of dividend risk.
The term-structure effect of labor rigidity is included in the model calibration by setting its
operating leverage effect on dividends in order to match the increasing, flat and decreasing
term-structures respectively of wage, consumption and dividend risk. Under standard pref-
erences, the model reconciles a number of standard asset pricing facts (i.e. low and smooth
risk-free rate, high equity premium and excess return volatility over fundamentals, price-
dividend ratio level and volatility) with the term-structures of equity as well as the value
premium. Namely, the model generates, as an equilibrium outcome, the dynamic relation
between the labor-share and the value premium documented from the data. After a negative
transitory shock, labor rigidity leads to an increase in the labor-share and a decrease in the
dividend-share In turn, dividend risk shifts toward the short-horizon and, hence, the value
premium increases. The persistence of the labor-share dynamics leads to the long-horizon
predictability of the value premium.

Since the model is kept simple for the sake of exposition, it cannot quantitatively match
the magnitude and the variation of the value premium. However, I show that those results
simply obtain by including in the model either firm-specific labor rigidity or heteroscedasticity

in fundamentals. These model extensions enhance the main model mechanism, that is the



differential in equity compensations due to the effect of aggregate labor rigidity on the timing
of dividend risk.

The paper is related to the large literature which aims to link the value premium to
the firms fundamentals. Among others, Berk, Green, and Naik (1999), Gomes, Yaron, and
Zhang (2003) and Zhang (2005) focus on the investment decision. In particular, Zhang (2005)
examines in partial equilibrium the interaction of time-varying price of risk and asymmetric
adjustment costs, concluding that value firms deserve high compensations in bad times.
Similarly to these works, I also build on the operating leverage hypothesis of Carlson, Fisher,
and Giammarino (2004), which has found empirical support in Novy-Marx (2011). However,
the present paper is complementary to and differs from these works because it focuses on the
role of aggregate labor rigidity in general equilibrium and finds strong support concerning
the time-series dynamics of the value premium.

Similarly to Santos and Veronesi (2004) and Lettau and Wachter (2007), the concept
of cash-flows duration is used to build a cross-section of firms. Among others, Dechow,
Sloan, and Soliman (2004) find empirical support to the idea that growth stocks have larger
duration than value stocks (see also Campbell and Mei (1993), Leibowitz and Kogelman
(1993), Cornell (1999) and Berk, Green, and Naik (2004)).? Differently from those works,
the present paper exploits the link between labor rigidity and the timing of dividend risk
to explain the dynamics of the value premium in general equilibrium. Instead, Lettau and
Wachter (2007, 2011) generate a value premium through exogenously specified correlations
between the price of risk and expected dividend growth in partial equilibrium.

A number of works investigates the role of labor relations on asset prices. Labor rigidity
leads to risky equity returns and can obtain as a result of distributional risk, as in Danthine
and Donaldson (1992, 2002) and Marfe (2013b), infrequent wage resettling, as in Favilukis
and Lin (2012), search frictions, as in Kuehn, Petrosky-Nadeau, and Zhang (2012), or labor
mobility, as in Donangelo (2014). The present paper builds on the term-structure effect of
aggregate labor rigidity and, in turn, recognizes the labor-share as a main driver of the value
premium dynamics. Therefore, the model mechanism is different and complementary to the
works that focus on cross-sectional heterogeneity in labor rigidity (Gourio (2008), Favilukis
and Lin (2012)).?

Finally, the present paper is related to the recent works which aim to find a macroe-

2Notice that the concept of cash-flows duration should not necessarily be interpreted as the expected life
of the firm. Short duration allows to model the cash-flows of a firm whose core business is well represented by
current cash-flows risk. Whereas long duration allows to model the cash-flows of a firm, whose core business
is better represented by future cash-flows risk.

3 A model extension explores how cross-sectional heterogeneity in labor rigidity enhances and interact with
the main model mechanism: the value premium increases as long as firm-specific labor rigidity in negatively
related cash-flows duration.



conomic explanation of the term-structure of equity. Ai, Croce, Diercks, and Li (2012),
Kogan and Papanikolaou (2015) and Belo, Collin-Dufresne, and Goldstein (2014) focus on
investment and financing decisions and provide potential explanations for the findings of van
Binsbergen, Brandt, and Koijen (2012) and van Binsbergen, Hueskes, Koijen, and Vrugt
(2013). I focus on the role of labor rigidity similarly to Marfe (2013b), who documents that,
at the aggregate level, the timing of dividend risk should be largely imputed to a mechanism
of income insurance from shareholders to workers.

The paper is organized as follows. Section 2 provides empirical support to the main
model mechanism. Section 3 describes the model and the main analytical results. Section 4
proposes a calibration, discusses the model predictions and highlights some model extensions.

Section 5 concludes.

2 Empirical Support

2.1 Non-Financial Corporate Sector Data

The key variables are from the current account of the non-financial US corporate sector.
Data are yearly on the sample 1945:2013 and are collected from the Flow of Funds, Inte-
grated macroeconomic accounts, table S.5.a. Namely, I consider the net value added (V), the
compensations to employees (W), the net interests paid (B), the net dividends paid (D), the
net operating surplus (S), the gross fixed capital formation (I), and total assets (A). I define
W/V, B/V and D/V respectively as the shares of workers’, bondholders’ and shareholders’
remuneration. S/A and I/A are used as measures of profitability and investment. Data of
real GDP are from NIPA table 1.1.6. Data of the value premium, i.e. HML returns, the size
premium, i.e. SMB returns, and equity market are from Kenneth French’s webpage. Data of
price-earnings and price-dividends ratios on the S&P500 are from Robert Shiller’s webpage.

Table 1 reports the sample average shares from the current account of the non-financial US

corporate sector.

2.2 Labor Rigidity and Dividend Risk

This section investigates the effect of aggregate labor rigidity on dividend risk. In presence of
labor rigidity, the total cost of labor does not equal the labour productivity but incorporate an
explicit or implicit insurance component. Such an insurance mechanism from shareholders to
workers obtains within the firm and makes wages smoother than output. On the other hand,
payouts to shareholders become more volatile and pro-cyclical. A number of contributions

suggests that labor rigidity (due to heterogeneity as in Danthine and Donaldson (1992, 2002)



Table 1: Non-financial corpotate sector: current account 1945-2013

% share

(a) Gross value added 100
(a.1) - Capital depreciation (11.6)

(b) = Net value added 88.4
(b.1) - Compensations to employees (62.9)

(b.2) - Taxes on production and imports less subsidies (8.7)

(c) = Net operating surplus 16.8
(c.1) - net interest paid (2.5)

(c.2) - net dividends paid (4.0)

(c.3) - net reinvestment of earnings (-0.8)

(d) = Net national income 11.1
(d.1) - Current taxes on income, wealth, and other transfers (5.8)

(e) = Net disposable income 5.3
(e.1) - Capital transfers (0.0)

() = Net saving 5.3

Summary of Integrated macroeconomic accounts, table S.5.a

and Marfe (2013b) or to frictions as in Favilukis and Lin (2012) and Kuehn, Petrosky-Nadeau,
and Zhang (2012)) leads to risk-sharing among workers and shareholders and investigates the
implications for dividends and equity.

Consistently with such an interpretation we should observe the cyclicality effect of labor
rigidity: i) changes in the labor-share should be negatively correlated with changes in output;
and ii) variation in the labor-share should negatively drives variation in the dividend-share.

The upper panels of Figure 1 document both those stylized facts. The counter-cyclical
dynamics of the labor-share is in line with the findings of Boldrin and Horvath (1995) and
Rios-Rull and Santaeulalia-Llopis (2010): the correlation between AL/V and AlogV is
about -.25. Moreover, the labor-share is strongly negatively correlated with the dividend-
share: their correlation is about -.65. The mechanism of income insurance due to labor
rigidity is consistent with the empirical fact that the labor-share (and profitability) Granger
causes the dividend-share, whereas investment and financing decisions do not. Indeed, we
have that in the following regression:

D/V,= .15 + 29 D/V,.y  + .31 D/Vi,_o (shareholders’ remuneration)
(3.07) (2.52) (2.77)
+ —-271B/Vi.y + .18 B/Vi_5 (bondholders’ remuneration)
(—1.04) (.70)
+ 69 I/JA,1 + —.741/A; 5 (investment)
(2.01) (=2.07)
+ —-94 S/A1 + .73 S/A;_o (profitability)
(—2.91) (2.08)
+ =51 W/Viey 4+ .33 W/Vi_a2 (workers’ remuneration)
(—3.11) (1.96)
+ € R? =73.6%,
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Figure 1: The cyclicality and term-structure effects of labor rigidity

Upper panels: Scatter plots of the changes in the log value added and the wage-share (left) and the
levels of the wage- and dividend-share (right). Lower panels: Variance-ratios of value added (black),
wages (blue), operating surplus (red dashed), dividends (red solid) and value added minus wages
(green) as a function of the horizon. Data are yearly on the sample 1946:2013. The variance ratio
procedure uses the theoretical exposition of Campbell, Lo and MacKinlay (1997, pp. 48-55), which
accounts for heteroscedasticity and overlapping observations.

the coefficient on the lagged labor-share is negative and highly statistically significant.?
Now the focus turns on the timing of dividend risk. The term-structures of variance ratios
(VR’s) capture whether the variance of a given variable increases linearly with the observation
interval. Hence, downward-sloping VR’s below unity imply that risk concentrates at short
horizons. Vice-versa, upward-sloping VR’s above unity imply that risk concentrates at long

horizons. The lower panels of Figure 1 provide a number of insights.

4Notice that labor-share and profitability Granger cause the dividend-share at a 1% significance level (i.e.
a test of the null hypothesis that the estimated coefficients on the lagged values of each variable are jointly
zero). Instead, we cannot reject the hypothesis that B/V and I/A do not Granger cause the dividend-share.



Aggregate dividends (as well as the operating surplus) feature strongly decreasing VR’s
below unity. Instead, the term-structures of VR’s of value added and wages are respectively
slightly and markedly increasing above unity. To understand those results it is important to
notice that the above mentioned variables are co-integrated. Hence, the heterogeneity among
their VR’s should be imputed to heterogeneity in transitory risk, whereas those variables
share the same exposition to permanent risk. Similarly to Marfe (2013b), I argue that
the upward-sloping wage risk and downward-sloping dividend risk are a joint implication of
labor rigidity The rationale for such a term-structure effect of labor rigidity is as follows.
Given co-integration, the mechanism of income insurance only concerns transitory shocks.®
Therefore, after a negative transitory shock, the fraction of total resources devoted to workers’
remuneration is partially insured by a decrease of the resources devoted to shareholders’
remuneration. Such an insurance mechanism implies that the labor- and dividend-shares
are respectively concave and convex in the transitory component of value added. As a
consequence, wages and dividends load on transitory risk respectively less and more than
value added. This produces VR’s of wages and dividends which are respectively increasing
and decreasing, as in the lower left panel of Figure 1.

The lower right panel of Figure 1 provides a strong empirical support to the term-structure
effect of labor rigidity and its quantitative magnitude. Indeed, when we look at the term-
structure of risk of the remainder of value added minus wages, we essentially recover the
negative slope of the term-structures of both operating surplus and dividends. This means
that the bulk of the distance between the slightly upward-sloping term-structure of value
added and the downward-sloping term-structure of dividends is due to wages. Instead, al-
ternative channels such as investment (suggested by Ai, Croce, Diercks, and Li (2012) and
Kogan and Papanikolaou (2015)) or financial leverage (suggested by Belo, Collin-Dufresne,
and Goldstein (2014)) have a little or negligible impact on the timing of aggregate dividend
risk.

The model of Section 3 captures the above stylized facts by assuming that consumption,
wages and dividends are co-integrated with consumption featuring both a permanent and a
transitory shock. Wages and dividends load on same the permanent shock but their shares
are respectively concave and convex in the transitory shock. A single curvature parameter

represents labor rigidity and allows to jointly capture i) the term-structures of VR’s observed

5Notice, that a mechanism of income insurance concerning permanent shocks would be inconsistent with
both the idea that the representative firm of the economy is a non-defaultable entity as well as a stationary
equilibrium. Moreover, Guiso, Pistaferri, and Schivardi (2005) empirically document that risk-sharing among
workers and shareholders likely does not concern permanent shocks.

SNotice that the cyclicality effect and the term-structure effect of labor rigidity are the two sides of the
same coin: both these effects reflect how labor rigidity alters the exposition of wages and dividends to the
transitory component of aggregate risk.



in the data; as well as ii) the counter-cyclical and pro-cyclical dynamics of the wage- and
dividend-shares; iii) the smooth and strongly persistent dynamics of wages growth rates; and
iv) the volatile and weakly persistent dynamics of dividends growth rates. I will show that
such a simple framework is able to reproduce in equilibrium the dynamic relation between

aggregate labor rigidity and the value premium, which I empirically document below.

2.3 Labor Rigidity and the Value Premium

Now the focus turns on the relation between labor rigidity and value premium. The model
mechanism is the following. After a negative transitory shock, labor rigidity leads to 1)
an increase of the share of workers remuneration and a decrease of shareholders remuner-
ation (the cyclicality effect); and ii) an increase in the spread between the upward-sloping
term-structure of wage risk and the downward-sloping term structure of dividend risk (the
term-structure effect). In turn, dividend distributions are more volatile and pro-cyclical and
their risk concentrates at short horizons. Finally, shorter duration equity is riskier than long
duration equity and, hence, an increase in the value premium obtains. Vice-versa, after a
positive transitory shock, dividend risk shifts toward the long horizon and the value premium
decreases. Consequently, the value premium is counter-cyclical, consistently with the empir-
ical evidence (Petkova and Zhang (2005)). Since the wage-share is stationary and strongly

persistent, I investigate the following model predictions.

Hypothests I: changes in the wage-share are negatively related with the contemporaneous
excess return of value firms over growth firms.
Hypothesis II: the level of the wage-share positively predicts the cumulative excess return

of value firms over growth firms.

I investigate Hypothesis I by regressing the HML return on the change of the wage-share
(AW/V) as well as a number of macroeconomic and financial controls. Table 2 reports the
estimation results. In regression (1), AW/V is the only independent variable and its coef-
ficient is negative and highly significant, consistently with the model. The economic effect
is sizeable (about -30%) and the adjusted R? is about 7%. In regression (2), I add the
lagged level of the wage-share as a regressor: as expected, AW /V and W/V are respectively
negatively and positively related to the HML return. In regressions (3) and (4), I add the
changes and the lagged levels of bondholders’ remuneration (B/V), shareholders’ remunera-
tion (D/V), investment (I/A) as well as the changes in net value added (A log V) and GDP
(A log Y). Those macroeconomic controls account for the main firm decisions beyond the
remuneration of human capital (i.e. investment and financing decisions, return on equity and
productivity) and for the business cycle. The coefficient on the change of the wage-share is

still negative and highly significant and the economic effect is similar to regression (1). In
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Table 2: Labor Rigidity and Value Premium

The table reports the estimates of the regression
HML; = by + by AW/V; + by, macro controls + bj financial controls + ¢

where the dependent variable is the high minus low return (Fama and French (1992)) at time ¢; the inde-
pendent variables are the change and the lagged value of the wage-share (AW/V; and W/V;_1), the change
and the lagged value of the bondholders’ remuneration (AB/V; and B/V;_1), the change and the lagged
value of the shareholders’ remuneration (AD/V; and D/V;_1), the change and the lagged value of invest-
ments to assets (AI/A; and I/A; 1), the log changes in value added (AlogV) and GDP (AlogY), the lag
and its square of the three Fama and French (1992) return factors (HML, SMB, MKT), and the lag of the
price-earnings and price-dividends ratios (P/E and P/D). Data are yearly on the sample 1946-2013. The
Newey-West corrected t-statistics are reported in parenthesis. Economic significance denotes standardized
coefficients. The symbols *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels.

() (2) (3) (4) () (6)

A W/V workers’ remuneration -3.88%**  .3.53** -3.64™* -4.00* -3.22** -3.65*
t-stat (-2.90) (-2.55) (-2.06) (-1.94)  (-2.17) (-1.85)
economic significance -0.29 -0.26 -0.27 -0.29 -0.24 -0.27

Macroeconomic controls

lag W/V 0.99* 0.45 -0.31
t-stat (1.99) (0.43) (-0.31)
A B/V bondholders’ remuneration -4.35 -3.53 -4.05
t-stat (-0.75)  (-0.65) (-0.66)
lag B/V 0.07 -0.32
t-stat (0.06) (-0.20)
A D/V shareholders’ remuneration 0.99 -0.39 -0.21
t-stat 0.77)  (-0.22) (-0.16)
lag D/V -3.29 -4.07*
t-stat (-1.59) (-2.05)
A T/A investment to assets -4.04 -1.46 1.32
t-stat (0.82)  (-0.28) (0.23)
lag T/A -2.65 -3.93
t-stat (-1.14) (-1.49)
A log V value added -0.32 -0.75 -0.72
t-stat (0.71)  (-1.45) (-1.18)
A log Y real GDP 1.11 1.29* 1.88***
t-stat (1.59)  (2.00) (3.34)

Financial controls

lag HML value minus growth excess return -0.21%*  -0.26***
t-stat (-2.20) (-2.78)
lag HML? 0.77**  0.99*
t-stat (2.09) (1.93)
lag SMB small minus big excess return 0.29 0.28
t-stat (1.19) (1.10)
lag SMB? -0.50 -0.35
t-stat (-0.62) (-0.39)
lag MKT market excess return -0.19* -0.29***
t-stat (-1.87) (-3.17)
lag MKT?2 0.52*  0.50
t-stat (1.96) (1.66)
lag log P/E price to earnings 0.05 0.03
t-stat (0.45) (0.14)
lag log P/D price to dividends -0.09 -0.04
t-stat (-0.97) (-0.23)
R? 0.08 0.10 0.13 0.18 0.23 0.35
adj-R? 0.07 0.07 0.04 0.04  0.11 0.11




regression (5), I consider a battery of financial controls, such as the lag of the three Fama
and French (1992) factors, their squares as well as the vaulation ratios based on earnings and
dividends. Consistently with the model, AW /V is significantly and negatively related to the
HML return. Finally in regression (6), I include both macroeconomic and financial controls:
the negative relation between the value premium and the expected change in the wage-share
is still significant and the economic effect is essentially unchanged from regression (1).

Now I consider the intertemporal relationship between labor rigidity and value premium
by investigating Hypothesis II. Since movements in the wage-share are highly persistent, also
the model mechanism described above should be observable for a while before to disappear.
Therefore, I verify whether the level of the wage share (W/V) forecasts the cumulative HML
return over several horizons from one to 10 years. Table 3 reports the estimation results.
In panel A, W/V is the only independent variable and its coefficient is positive and highly
significant up to 7 years horizon, consistently with the model. The economic effect is sizeable
and ranges from about 20% to more than 40%. The adjusted R? is quite large at medium
horizons (about 18% at 5 years).

In panel B, I add a battery of controls to the regression. Namely, the levels of D/V, B/V
and I/A account for the role of shareholders’ remuneration as well as financing and investment
decisions. In addition, the valuation ratios based on earnings and dividends are included in
the regression since they are among the most used and powerful predictors of financial returns
in the literature. Consistently with the model prediction, the relation between the future
value premium and the current wage-share level is positive and highly significant for any
horizon. The economic effect is large and ranges from about 20% to 60%. B/V and I/A
provide some additional explanatory power at long horizons only.

The Online Appendix provides further robustness: the explanatory power of the wage
share survives to additional controls, such as the financial leverage, the corporate bond
credit spread, the term spread and the real short interest rate. Tables A to F report the
horse race regressions for each control variable and each horizon. Tables G and H show that
the predictive power of the wage share is robust to the time trend and sub-samples.”

The results of Table 2 and 3 offer empirical support to the model mechanism. Figure 2
summarizes the empirical findings. The upper panels report the standardized time-series and
the scatter plot of the wage share change and the contemporaneous HML return, whereas
the lower panels report the standardized time-series and the scatter plot of the wage-share
level and the cumulative HML return over the subsequent 5 years. The former and the latter

plots shows respectively the negative and the positive relationship of Hypotheses I and II.

"The financial leverage is corporate bonds relative to equity from the Flows of Funds; the Moody’s Baa-
Aaa credit spread is from the Federal Reserve; and the 10 years term spread and the short interest rate are
from Robert Shiller’s webpage.
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Table 3: Long-Horizon Value Premium Predictability

The table reports the estimates of the regression
Zn_l HML,; = by + by W/V; + b, controls + €

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from time ¢
over the horizon of 1, 2, 3, 5, 7 and 10 years; the independent variables are the time ¢ wage-share (W/V;) in
Panel A, and the time ¢ wage-share (W/V}), bondholders’ remuneration (B/V;), shareholders’ remuneration
(D/Vy), investments to assets (I/A;) and price-earnings and price-dividends ratios (P/E; and P/D;) in
Panel B. Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics are reported in

parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and *** denote

statistical significance at the 10%, 5%, and 1% levels.
Panel A Horizon

1 2 3 ) 7 10
W/V workers’ remuneration 1.31**  3.09*** 511" 7.20"* 6.63*** 3.52
t-stat (2.52)  (2.67) (3.12) (3.46) (2.83) (1.23)
economic significance 0.19 0.30 0.40 0.44 0.37 0.17
R? 0.04 0.09 0.16 0.20 0.13 0.03
adj-R? 0.02 0.08 0.15 0.18 0.12 0.01
Panel B Horizon
1 2 3 ) 7 10

W/V workers’ remuneration 1.41**  4.23**  6.93***  9.75***  T7.91*** 6.47***
t-stat (2.08)  (3.16) (3.49) (3.71) (3.14) (2.98)
economic significance 0.20 0.41 0.55 0.60 0.44 0.31
B/V bondholders’ remuneration  0.07 0.18 -1.10 -6.44 -8.96** -11.45**
t-stat (0.03)  (0.06) (-0.34)  (-1.57)  (-2.35) (-2.26)
D/V shareholders’ remuneration -2.04 1.57 3.52 0.11 -5.17 -12.64*
t-stat (-1.02)  (0.48) (0.80) (0.03) (-1.36) (-1.73)
I/A investment to assets -4.31 -3.35 -0.75 4.75 11.97***  18.29***
t-stat (-1.35)  (-0.57) (-0.11) (0.96) (3.00) (2.71)
log P/E price to earnings -0.06 -0.20 -0.41 -0.78 -0.62 -0.17
t-stat (-0.34)  (-0.72)  (-1.24)  (-1.63)  (-1.45) (-0.40)
log P/D price to dividends 0.06 0.15 0.33 0.75 0.61 0.23
t-stat (0.40)  (0.62) (1.13) (1.66) (1.49) (0.57)
R? 0.07 0.3 0.21 0.26 0.29 0.43
adj-R?2 -0.02  0.04 0.13 0.18 0.21 0.36
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Figure 2: Labor rigidity and the value premium

Upper panels: time-series (left) and scatter plot (right) of contemporaneous standardized wage-share
changes and HML returns. Lower panels: time-series (left) and scatter plot (right) of standardized

wage-share levels and future cumulative HML returns over 5 years horizon. Data are yearly on the
sample 1946:2013.

2.4 Robustness: Value Premium and Short-Run Risk

The previous sections provide empirical support to the idea that labor rigidity drives the
value premium dynamics since, by enhancing the short-run risk of dividends, it gives rise to
a differential in the compensations of short and long duration equity.

This section provides further support. I document that the value premium predictability
of Table 3 obtains from “short-run risk” in macroeconomic fundamentals. The analysis
consists of four steps. First, I perform a principal component analysis (PCA) of the growth
rates of value added, wages and dividends. Results are reported in Panel A of Table 4. The
first principal component (PC) weighs mostly on dividends and explains about 90% of total
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variation. The second PC weighs more on value added and wages and explain about 10%.
The third PC explains the residual variance.

Second, I compute the variance ratios of the PC’s to infer about the timing of macroe-
conomic risk. Results are reported in Panel B of Table 4. The first and the third PC’s
feature markedly downward-sloping term-structures of variance ratios, whereas the second
PC is characterized by strongly upward-sloping variance ratios. This allows to interpret the
first and the third PC’s as news about macroeconomic “short-run risk”, which is orthogonal
to the “long-run risk” implied by the second PC.

Third, I make use of the PC’s and of the PCA weighting matrix to compute the wage
share implied by the first and the third PC’s only (W/V(3). This variable captures the
variation in the wage share which can be imputed to “short-run risk”. Then, I regress the
original wage share on W/V(13). Panel C of Table 4 reports the estimates and shows that
“short-run risk” leads to an almost perfect fit (the adjusted R? is 99.7%).

Fourth and finally, similarly to Panel A of Table 3, I perform the long-horizon regressions
of cumulative HML retuns on the current level of W/V(1:3). Results are reported in Panel
D of Table 4. As expected, the wage share based on “short-run risk” recovers the large
explanatory power of the original wage share at both short and long horizons.

Figure 3 summarizes the findings of this section. The left panel displays the term-
structures of variance ratios of the three PC’s. The right panel reports the scatter plot
of the original wage share and the wage share based on “short-run risk” only. In a nut-
shell, the empirical analysis supports the core idea of the paper, that is the timing of risk of

workers” and shareholders’ remunerations is at the heart of the value premium dynamics.

Term structure of variance ratios
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Figure 3: Wage share and short run risk

Left panel: Variance-ratios of the principal components as a function of the horizon. Right panel:
Scatter plot of the wage share and the wage share implied by the first and the third principal
components only. Data are yearly on the sample 1946:2013. The variance ratio procedure uses
the theoretical exposition of Campbell, Lo and MacKinlay (1997, pp. 48-55), which accounts for
heteroscedasticity and overlapping observations.
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Table 4: Value Premium Predictability and Short-Run Risk

Panel A reports the estimates coefficients and the explained variances of a principal component analysis of
the growth rates of value added (V), wages (W) and dividends (D). Panel B reports the variance ratios of the
principal components on the horizons from 2 to ten years. Panel C reports the regressions estimates of the
wage share (W/V) on the wage share (W/V(1:3)) implied by the principal components 1 and 3 only. Panel D
reports the regressions estimates of the cumulative future HML returns from one to 10 years on the current
wage share (W/ V(l’?’)) implied by the principal components 1 and 3 only. Data are yearly on the sample
1946-2013. The Newey-West corrected t-statistics are reported in parenthesis. Economic significance denotes
standardized coefficients. The symbols *, **| and *** denote statistical significance at the 10%, 5%, and 1%
levels.

Panel A — Principal Component Analysis

Principal Weight on: Explained
components AlogV  AlogW Alog D variance
1st -0.058  -0.048 -0.997 0.893
2nd 0.709 0.701 -0.075 0.103
3rd -0.703 0.711 0.006 0.004

Panel B — Variance Ratios of Principal Components

Horizon: 2 3 4 5 6 7 8 9 10

1st 0.57 0.44 0.32 0.31 0.28 0.25 0.23 0.23 0.23
2nd 1.22 1.44 1.67 1.92 2.23 2.18 2.50 2.66 2.33
3rd 1.16 1.19 1.09 1.02 0.93 0.85 0.82 0.70 0.35

Panel C — Wage-share and short-run risk
W/V; = by + by WV ¢

. (1,3) _ (1,3) _ exp(St_, Alog W)
where: W)V, ) _ W/, wW/V, =W/W ex‘;( ‘,:ZAIOi v Vit >2

bo t-stat by t-stat adj-R?

0.016***  (3.70) 0.972***  (136.93) 0.997
Panel D — Value premium and short-run risk

S0y HMLey; = bo + b W/VY + g

Horizon: 1 2 3 5 7 10
W/VL3) 1.24%F  2.94** 488"  (.86"* 6.19"* 268
t-stat (2.42) (2.68) (3.10) (3.32) (2.55) (0.86)
economic significance 0.18 0.29 0.40 0.43 0.35 0.13
R? 0.03 0.09 0.16 0.19 0.12 0.02
adj-R? 0.02 0.07 0.14 0.17 0.11 -0.00

3 Model

The economy is structured as follows. A representative firm produces an operational cash-
flows, which can be interpreted as the total output minus investments: ¢' =Y — I. Such

an operational cash-flows represents the total resources shared by workers and shareholders:
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the former receive wages (W) and the latter receive dividends (D). The resource constraint
requires C' = W 4 D. To keep the model simple, I assume limited market participation such
that workers do not access the financial markets and consume their wages. Consequently,

shareholders act as a representative agent on the stock market and consume dividends.®

3.1 Preferences

Shareholders feature recursive preferences in spirit of Kreps and Porteus (1979), Epstein and
Zin (1989) and Weil (1989). For the sake of tractability, I assume their continuous time
counterpart which takes the form of stochastic differential utility, as in Duffie and Epstein
(1992). These preferences allow for the separation between the elasticity of intertemporal
substitution (EIS) and the coefficient of relative risk aversion (RRA). Given a consumption

process C, the utility at each time ¢ is defined as
J = Et/ F(Coy J)du, V>0, (1)
u>t

where E, is the expectation operator under full information and f(c,j) is an aggregator

function. Under usual technical conditions, the aggregator is given by
F(C,T) = BxJ (CTHP((1 =) 0) VX = 1), (2)

where y = 1£+7¢’ ~v is RRA, v is EIS and § is the time-discount rate. Power utility obtains
for ¢ — 1/~.

3.2 Dynamics
Aggregate Consumption, Wages and Dividends

Workers and shareholders receive income from two sources, wages and dividends, and where
the mix between these two sources of income varies over time.

Aggregate consumption dynamics is modelled as the product of a permanent and a tran-
sitory shock. The former features time-variation in expected growth, in spirit of long-run
risk literature, and induces an upward-sloping effect on the term-structure of risk. The latter

is usually considered in the real business cycle literature and induces a downward-sloping

8The endogenous determination of market participants goes beyond the scope of this paper. The assump-
tion of limited market participation allows for tractability and for comparability with most of endowment
economy equilibrium models. Recently, Berk and Walden (2013) show that labor markets provide risk-sharing
to workers, such that their consumption endogenously equals their wages and limited market participation
obtains.
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effect. Then, the two shocks jointly lead to flexibility at modelling the timing of risk.

Namely, aggregate consumption C' has dynamics given by:

dlog Cy = du; + dz, (
dzy = pudt + 0,dB, 4, (4
dpty = My (i — i) dt + 0,d B, (
dz = — A\.zdt + 0.dB. (

Those processes feature homoscedasticity and independent Brownian shocks for the sake of
exposition and tractability.

Aggregate consumption and dividends are co-integrated in levels. Then, the excess volatil-
ity of dividends over consumption obtains by a levered exposition (1 + ¢) to the transitory
shock:

D, = aX,Z}*?, (7)

where X; = e, Z, = e*, a € (0,1) and ¢ > 0. The steady-state dividend-share D/C = «.
Such a specification of dividends allows to capture not only co-integration and excess volatility
but also other features of the data: i) the upward- and downward-sloping risk of consumption
and dividends risk; ii) the pro-cyclical dynamics of the fraction of total resources devoted
to shareholders’ remuneration; iii) the negative correlation between the dividend- and the
labor-share; iv) the upward-sloping risk of wages.

The above dynamics can be understood in terms of “distributional risk” between share-

holders and workers, due to labor rigidity. Denote wages as the reminder of consumption

W = C — D, then we have:
W, = X,Z, —aX,Z" = C,(1 — aZ?), (8)

and, therefore, the dividend- and labor-shares, D,/C; and W,/C}, are respectively a convex

and a concave function of the transitory shock z. Let denote the labor-share as’

w(z) =1 — ae®, 9)

The non-linearity is governed by the parameter ¢, which can be interpreted as the degree of
labor rigidity. In presence of a negative transitory shock (z; < 0), workers are partially insured

because the fraction of total resources devoted to wages increases, whereas shareholders

9As long as z; has Ornstein-Uhlenbeck dynamics, w(z;) is not bounded in (0,1). However under plausible
parameters the probability that w(z;) < 0 is negligible since « is small and z; is smooth (P(w(z:) < 0) ~
1x10=%* in the baseline calibration of section 4.1). Hence, hereafter I assume 1 > ae??t, Vt.
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suffer twice since the dividend-share decreases. Such an insurance mechanism has two main
implications. On the one hand, a cyclicality and leverage effect: insurance makes dividends
riskier in bad times and, hence, provides a rationale for a high equity premium. On the other
hand, a term-structure effect: jointly with co-integration,' insurance induces high short-term
risk to dividends and high long-run risk to wages. In turn the former and the latter feature

term-structures of risk respectively decreasing and increasing with the horizon.

Lemma 1. Under labor rigidity, the instantaneous volatility of consumption, wages and
dividends growth rates satisfy

Owt < OcCy < ODt- (10)

Define the moment generating function of consumption, wages and dividends as Cy(7,n) =
E(CR ], Wi(T,n) = E W/ | and Dy(7,n) = E,[D7}, . ]. Then, the term-structures of growth

rates variance are given by

Ce(r, T, T,
(1) = Hog (SE2), o (1,7) = Llog (2, o (1) = Llog (2E2). (11

Long-run growth u; and transitory shock z; induce respectively an upward- and a downward-
sloping effect to all these term-structures. Interestingly, labor rigidity alters the slopes of

wage and dividend risk.

Lemma 2. The stronger labor rigidity, the larger in magnitude the (positive) slope of wage
risk and the (negative) slope of dividend risk:
02 02

ngv(tﬂ') > O, WU%(f,T) < 0. (12)
Therefore, labor rigidity shifts wage risk toward the long-horizon and dividend risk toward
the short horizon. A natural metric to measure such an effect is the term-structure of variance
ratios, that is the ratio of horizon-7 growth rates variances relative to short horizon growth
rates variances:

VRo(t,7) = 8D VRy(t,7) = 8D VRy(t,7) = 20

U%‘ (tzTO) ’ U‘Q/V (tzTO) ’ U%)(t’TO) !

where 7y usually denotes one-quarter or one year. For ¢ > 0, the variance ratios of wages

and dividends lie respectively above and below those of aggregate consumption.

10Co-integration can be interpreted economically as the incapability for the representative firm to provide
insurance to the workers concerning permanent shocks. Indeed, those contracts can be not affordable to a
non-defaultable entity, such as the representative firm.
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Dividends of Value and Growth Firms

Now the focus turns on the dividend dynamics of single firms. In spirit of Lynch (2003) and
Menzly, Santos, and Veronesi (2004), I define a share process for the firm dividends, that is
the fraction of aggregate dividends paid by a single firm. The share process is voluntarily
kept simple and intends to capture the life-cycle of the firm. The model can be eventually
augmented by including either firm-specific exposition to z; or idiosyncratic risk: both these
ingredients do not alter the main result of the paper and then are excluded for the sake of
exposition.

Namely, the share process is such that dividends paid by existing firms sum up to ag-
gregate dividends at each point in time. As in Lettau and Wachter (2007, 2011), the share
process deterministically depends on the residual life of the firm 7. The distribution of
firms is stable over time: there exists a continuum of firms defined by their residual life
T € (0,7™>) and at each point in time the firm with zero residual life is replaced by a new
one with maximal residual life 7™*. The share process s(T") is a hump-shaped function of
residual life which peaks at 7™ /2, similarly to Lettau and Wachter (2007):

$(T') = s sin(aT/T™™), VT e (0,7™), (13)
with fOTmax s(T)dT = 1. The dividends of the firm with residual life T are simply given by
DI = s(T)D;.

Single firm dividends share the same exposition than consumption to the permanent shock
x; and the same levered exposition than aggregate dividends to the transitory shock z;. This
is made voluntarily in order to model, as the only firm-specific characteristic, the duration
T of payouts to shareholders.

Similarly to Lettau and Wachter (2011), I define value firms as shorter-horizon equity
than growth firms. Therefore, firms with small residual life T' are hereafter interpreted as
value firms, since their equity (i.e. the claim on their dividend stream) weighs more toward
the present. Vice-versa, firms with large residual life T" are hereafter interpreted as growth
firms, since their equity weighs more toward the future.

Notice that the above simple form for D! implies that the term-structure of dividend

growth rates variance is unaffected by residual life:
o2 (t,7) =00 (t,7) =0 (t,7), VT <T <T"

This property implies that any differential between equity returns of value and growth firms
would arise as an endogenous result at equilibrium. A firm-specific exposition to z; would

induce cross-sectional heterogeneity in the term-structures of risk. While I do not argue that
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such a firm-specific characteristic actually does not exist, I avoid to model it in order to
isolate and point out the main model mechanism. That is labor rigidity leads in equilibrium
to a value premium simply because value firms have shorter duration cash-flows than growth

firms.

3.3 Equilibrium and Asset Prices
State-Price Density

The exponential affine dynamics of shareholders’ consumption and preferences in Eq. (1)
guarantee a model solution which emphasizes the role of long-run growth p; and transitory
shock z; in the price formation and preserves tractability. A first order approximation of the
consumption-wealth ratio around its (endogenous) steady-state provides closed form solutions
for prices and return moments up to such approximation. In particular, I follow Benzoni,
Collin-Dufresne, and Goldstein (2011).

Proposition 1. The shareholders’ utility process under preferences in Eq. (1) and dynamics
in Eq. (3)-(7) is given by

J(Xt, ot Zt) = ﬁthfv exp (UO + UN,LLt + (uz + (1 - ’Y))Zt> 5 (14)
where ug,
11—~ A:(v—1)
= = ]_ s
w ecq+)\u7 60q+AZ ( +¢)

and cq = Eleq] are endogenous constants derived in the Appendiz. The shareholders’ consumption-

wealth ratio is equal to

cq = log B — x " (ug + Upfty + Uz 2t). (15)

The consumption-wealth ratio equals the market dividend-price ratio under limited market
participation and, as usual, it reduces to S when @» — 1. The unconditional level of the
consumption-wealth ratio and both the prices of risk and the growth rate of wealth are
determined by the coefficients ug and {u,,, u.}.

Under limited market participation, the shareholders’” marginal utility is the valid state-
price density (Duffie and Epstein (1992)):

— ot J(Dr,Jr)dr fe(Du, Ju) You >t 16
gt,u € fC(Dt, Jt) 9 u =t ( )

Thus, the price of a payoff stream {F,,u € (t,00)} equals E;| ftoo & uFudu]. The economy

leads to a stationary equilibrium, although the equilibrium state-price density is an involved
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function of the integrated process D;. Stationarity is a necessary condition to produce realistic

testable implications.

Proposition 2. The equilibrium state price density has dynamics given by

ot —dle 4 fdt = —r(t)dt — 0,(t)dBy — 6,(t)dB,, — 0.(t)dB.,, (17)

where the instantaneous risk-free rate satisfies

r(t) = 1o 4+ T + 122, (18)
with ry derived in the Appendiz, r, = i, r, = —%(1 + ¢), and the instantaneous prices of
risk are given by

‘gsc(t) - = aXfCXtUx = 7 Oz, (19)
fe
_ Oufc _ 0= 1/¢
0M<t) == - f—CO'M = mO’M, (20)
9. fc A:(v —1/9)
0.() = — L = (22T (g . 21
0= -0 (-2 g (21)

The risk-free rate is affine in p, and 2. Coefficients r, and r, are respectively positive
and negative and both decrease in magnitude with ¢, as usual under recursive preferences.
Moreover, r, increases in magnitude with reversion A\, and labor rigidity ¢.

The price of risk due to the permanent shock, 6,(t), has the usual form and is a price
for transient risk (i.e. a price for the contribution of z; to the instantaneous volatility of
shareholders’ consumption). The price of risk due to long-run growth, , is similar in long-
run risk models and is a price for non-transient risk (i.e. a price for the contribution of sy
to the variation in the continuation utility value). This term vanishes under power utility
(¢ — ~71), increases with the preference for the early resolution of uncertainty, v — 1/1,
and decreases in magnitude with the reversion in long-run growth. The price of risk due to
the transitory shock, 6,(t), has two components. The first, v(1 + ¢)o., is a positive price
for transient risk (i.e. the contribution of z; to the instantaneous volatility of shareholders’
consumption). The second, 0.(t) — (1 + ¢)o,, is a price for non-transient risk (i.e. a price
for the contribution of z; to the variation in the continuation utility value). The latter term
is negative and increases with the reversion of z; under preferences for the early resolution
of uncertainty, whereas it disappears under power utility. Both components of 6,(t) increase
in magnitude with ¢: the risk of owning capital due to labor rigidity is priced in equilibrium.

Under the usual parametrization v > 1 > 1, z; has a positive price for its effect on the
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current shareholders’ consumption and a negative price for its effect on the evolution of the

utility process.

Dividend Strips and Market Asset

Proposition 3. The equilibrium price of the market dividend strip with maturity T is given

by
Pt,T = Et I:é-t,t+TDt+7-] = XteAO(T)JrA“(T):“HrAZ(T)Zt7 (22)

where model parameters are such that the expectation exists finite, and Ay, A, and A, are
deterministic functions of time derived in the Appendix. The instantaneous volatility and

premium on the dividend strip with maturity T are given by

—€7>\ T _ e—2AzT eNzT
ap<t,7>=\/az+“ U g e S (23)

(G- en)+e a7 (wrect4r) (140)°
D(ea Az Tz

+

(up —7)(t, 7) =02 + (=e)(A-1/9)(y=1/¥)

Au(efi4+A,) (24)

2
m
The price of the dividend strip is exponential affine in x4, u; and z;. Thus, the price relative
to the dividend level is a stationary function of the states. The functions A, (7) and A,(7)

are the semi-elasticities of the price:

(1—e™)(A-1/¢)
3 ,

m

A1) =0.1og Py = (L—e 7)o+ 7)) (14 ¢). (26)

A, () =0,log P, = (25)

Notice that A,(7) and A,(7) respectively increases and decreases with ). Moreover, A, (7)
increases with labor rigidity ¢. Thus, prices inherit the leverage effect on dividends: namely,
the labor rigidity effect is amplified for ¢» < 1 and vice-versa.

The permanent shock as well as the states p; and z; contribute to the return volatility
and command a premium. Permanent shocks do not lead to excess volatility. Instead, the
expositions to B, ; and B, ;, are proportional to the fundamentals’ volatilities o, and o, but
also depend on the horizon 7, the elasticity of intertemporal substitution and the persistence
of the states. Namely, the exposition to long-run growth is increasing in 1 and decreasing in
reversion A,. The reverse holds for the exposition to the transitory shock, which is decreasing
in ¢ and increasing in A,. The latter is also amplified by the coefficient ¢, which captures
the leverage effect due to labor rigidity.

The dividend strip premium is the sum of three compensations. The permanent shock

compensation has the usual form: yo2. Such a premium is positive and is a compensation for
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transient risk. Instead, the compensations associated to the states y; and z; depend also on
the persistence of the states, the elasticity of intertemporal substitution as well as the horizon
7. The premium due to long-run growth is decreasing with reversion A, and increasing with
(I

v —1/¢ 2
MAH(T)O'M. (27)

Such a term is compensation for non-transient long-run risk (i.e. the contribution of y, to the
variability of the continuation utility value of shareholders). If shareholders have preference
for the early resolution of uncertainty and the intertemporal substitution effect dominates
the wealth effect —i.e. the usual parametrization v > ¢ > 1- long-run growth commands a
positive premium on the dividend strip. The premium due to the transitory shock z; is the

sum of two terms:

A=),

A (7T)(1 2 d
YA(T)(1+¢)oz,  an TSy

(7)1 + 9)o2. (28)
The former term is always positive, decreases with ¢ and represents the compensation for
transient risk. The latter term is the compensation for non-transient risk (i.e. the contribu-
tion of z; to the variability of the continuation utility value of shareholders). This premium
decreases with 1 and is negative (positive) under preference for the early (late) resolution of
uncertainty. Finally, both terms increase in magnitude with the degree of labor rigidity, ¢,

and depend on the horizon 7.

Corollary 1. The slopes of the term-structures of dividend strips’ volatility and premia are

given by

Lob(t7) = L (T - 1) = DE — TN — 1+ BN+ 9)%0?) , (29)
2 (pp —r)(t,7) = L5 ((H/ Y)e Toh e—”zAz<ecqw+xz><1+<z>>%-3) : (30)

or 42 EZED) R

Corollary 1 offers a number of insights. The slope of the term-structure of volatility de-
pends on two terms, due respectively to the states u; and z;. The former is always positive
and, hence, induces an upward sloping effect. Instead, the latter term is negative if the
intertemporal substitution effect dominates the wealth effect and vice-versa. Therefore, the
term-structure of volatility is monotone upward sloping if ) < 1, whereas it is not necessarily
monotone if ¢ > 1. A non-monotone (e.g. U-shaped) term-structure of risk obtains if labor
rigidity leads to a leverage effect, ¢, strong enough to outweigh the upward sloping effect due
long-run growth, for some horizons 7.

Also the slope of the term-structure of premia depends on two terms, due respectively

to the states p; and z;. The former is positive if shareholders have preferences for the early
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resolution of uncertainty and the intertemporal substitution effect dominates the wealth
effect. The latter term is negative if the intertemporal substitution effect dominates the
wealth effect and vice-versa. Under the usual parametrization v > ¢ > 1, long-run growth
leads to an upward-sloping effect, whereas transitory shocks lead to a downward-sloping
effect. Therefore, the term-structure of equity premia is not necessarily monotone since both

permanent and transitory shocks enter the model.

Lemma 3. Provided v > ¢ > 1,

i) the stronger labor rigidity, the smallest the slope of the term-structure of equity premia:
o = 1) (1, 7) < 0
it) for labor rigidity strong enough, the slope of the term-structure of equity premia is negative
3¢ >0:Z(up —1)(t,7) <0.

Thus, labor rigidity can explain in equilibrium the recent empirical findings by van Binsbergen

et al. (2012), given standard preferences.

Proposition 4. The equilibrium price of the market asset is given by
P, =T, {/OogtuDudu} = Xtge(“0+uu#t+(uz+X(1+¢))Zt)/X (31)
¢ B

where model parameters are such that the expectation exists finite, and ug,u, and u, are from

Proposition 1. The instantaneous volatility and premium on the market asset are given by

op(t) = \/ag + (ﬂ)Qag + (1 - M)Z (1+ ¢)202, (32)

el + N\, ed + \,
— — 04 ), 4\,
(= )t) =02+ C L g DU 2 i) oot (3

The market price is the time integral of the dividend strip price over the infinite horizon:
P, = fooo P, ;dr. Therefore, the market price-dividend ratio is a stationary function of
and z;. Namely, prices increase with u; as long as the intertemporal substitution effect
dominates the wealth effect and increase with z; for any preference setting: 9,P, 2 0 if ¢ 2
1, Vv and 0.P; > 0, Y, ~.

Return volatility has three components due to the three shocks of the model. The per-
manent shock z; does not lead to excess volatility. Instead, the price expositions to B, ;

and B, ; depend on the preference parameters and are respectively increasing and decreasing
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in 1. Interestingly, labor rigidity contributes to excess volatility since 0, log P; increases in
magnitude with ¢.

Also the equity premium is given by three components due to the three shocks of the
model. The permanent shock x; leads to the usual positive premium o2 for transient risk.
Long-run growth requires a compensation, which is positive if shareholders have preference
for the early resolution of uncertainty and the intertemporal substitution effect dominates
the wealth effect. Instead, z; commands a premium which is always positive, increasing with
~ and decreasing with . Moreover, such a compensation term increases with the degree of

labor rigidity ¢.

Returns of Value and Growth Firms

Now the focus turns on the characterization of the equilibrium returns of the dividend claims

on single firms.

Proposition 5. The equilibrium price of the dividend claim of the firm with residual life T

s given by
T T
PtT = [, {/ §t,t+7DtT+er7'} = Xt/ eHo(r D)+ ()t (7)z g (34)
0 0

where model parameters are such that the expectation exists finite, and Hy, H, and H, are
deterministic functions of time derived in the Appendiz. The instantaneous return volatility

and premium are given by

oh(t) = \/ag + (8M log PtT)QUZ + (82 log PtT)20§, (35)
(1p —1)(t) =0,(t)o, + 0,(t)(du1og P o, + 0.(t) (9. log Pl) 0. (36)

The single-firm price is the time integral of the market dividend strip prices over the residual
life weighted by dividend shares: P! = fOT s(T — 7)P,,dr. Prices increase with sy if the
intertemporal substitution effect dominates the wealth effect and vice-versa, and increase
with z;. The single firm price-dividend ratio is a stationary nonlinear function of the long-

run growth and the transitory shock:
log g—t:; = log (fOTeH"(T’THH”(T)“i+HZ(T)thT> —log S(T) —logax — (1 4 ¢) 2.
t

Although p; and z; are homoscedastic, the return moments are endogenously state-dependent.
Denote with T#**" and T the residual life of firms that we interpret respectively as

growth and value firms. Thus, 7% > T, The value premium is given by the difference
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between the return premium on value firms over growth firms:

VP(t) = (pp" = r)(t) = (™" = 1) () (37)
— 0,(1)0, (9 log Py — 9 log PF™™) + 0.(t)or. (0 log P — 0. log PF™*")

~~ ~~
V'P“ (t), value premium due to long-run risk sz(t), value premium due to short-run risk

The value premium is given by two terms. The former, VP, (t), is due to long-run growth
and the latter, VP,(t), to the transitory shock. Both are proportional to the corresponding
prices of risk, 6,(t) and 6.(t), and to the value-growth differential in the semi-elasticities of

prices with respect to u; and z;.

Lemma 4. Provided v > ¢ > 1,

i) long-run growth contributes negatively to the value premium:
VP,.(t) <0;
ii) transitory shock contributes positively to the value premium:
VP.(t) > 0;
iii) for labor rigidity strong enough, the value premium is positive:
3¢ >0:VP(t) >0.

For v > 1 > 1, both 6,,(t) and 0,(¢) are positive. However, since y; is embedded in permanent
process, X;, the sensitivity of discounted cash-flows, H,(7), is monotone increasing with the
horizon. Vice-versa, the transitory nature of z; makes the sensitivity of discounted cash-flows,
H. (1), monotone decreasing with the horizon. In turn, the value-growth differential in the
semi-elasticities of prices with respect to u; and z; are respectively negative and positive.
Therefore, time-variation in long-run growth leads to a growth premium, whereas transitory
shocks lead to a value premium. Such an equilibrium mechanism is consistent with Lettau
and Wachter (2007, 2011): if priced risk concentrates in the short-run, the compensation
(uE —7)(t) decreases with residual life T. That is, value firms deserve a higher premium than
growth firms. Therefore, an economy characterized by downward-sloping term-structures
of equity premia automatically feature a cross-sectional value premium. While Lettau and
Wachter (2007, 2011) point out such a connection in a partial equilibrium framework with
an ad-hoc pricing kernel, this paper provides an economic foundation in general equilibrium.

Namely, labor rigidity enhances the price of short-run risk and shifts toward the short horizon
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market compensations. In turn, value firms, i.e. shorter-horizon equity, require a larger

premium than growth firms, i.e. longer-horizon equity.

Lemma 5. Provided v > 1 > 1 and X\, small enough, the value premium is counter-cyclical,

i.e. it decreases with the transitory shock:
0. VP.(t) < 0.

For labor rigidity strong enough, the value premium is positive and counter-cyclical con-
sistently with actual data. Notice that such equilibrium dynamics of the value premium is
endogenous and obtains even if the three shocks of the model are homoscedastic. More-
over, the value premium moves positively with the labor-share and, hence, negatively with
its expected change. Indeed, in presence of a negative transitory shock, on the one hand,
the value premium increases and, on the other hand, labor rigidity leads to an increase of
the labor-share. Given stationarity, the labor-share is expected to decrease in the future.

Therefore, the value premium and the expected change of the labor-share
Eyfduo(z))/dt = age?™ (A2 — 60?/2),

are negatively related most of the times, as empirically documented in Section 2 and in Table
2.

4 Discussion

4.1 Model Calibration

Model parameters are set by choosing cash-flows parameters in order to match some moments
from the time-series of consumption, wages and dividends growth rates and by choosing
preference parameters to provide a good fit of standard asset pricing moments.

The calibration procedure uses information from the term-structures of cash-flows to
assess the equilibrium asset pricing implications. Namely, I exploit analytical solutions to set
the cash-flows parameters. The model has eight parameters © = {fi, 0,, Ay, 0, A2, 02, @, ¢},
which characterize the joint dynamics of aggregate consumption, wages and dividends. I
choose eight moment conditions: the relative error between the empirical and the model

long-run growth of consumption (g¢), yearly volatility of consumption (0¢(1)) and dividends
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and three additional conditions that capture the average relative error between the empirical
and the model term-structures of variance ratios of consumption, wages and dividends over

a ten years horizon:

10 empirical
me(6) = / VREP () VR ()] g
1

VREmpirical (7_)

10 empirical
() = / VRGP )V R (1)
1

VRemeirical (T)

10 empirical
ms(0) —/ VR (VRN g
1

VReDmpirical (T)

2
The variance-ratios of growth rates are computed as VR;(1) = Zz—g; for i = {C,W,D}.
The latter three moment conditions capture the timing of the macroeconomic risk and, in
particular, the term-structure effect of labor rigidity.

Finally, I obtain the parameter vector © by minimizing the average-relative-error:
8
© = argmin ARE(©) = argmin 1 m;(0).
min ARE(©) = argmin 137 mi(0)

The empirical moments are as follows: I set the long-run growth rate of consumption to 2%
and the volatility of consumption to 2.5%, which are the usual values from the literature;
the volatility of dividends is set to 15%, which is the value reported in Belo et al. (2014);
the average value of the dividend-share is set to 6% and its volatility to 1.6%, which are
computed using the ratio of net dividends over the sum of net dividends and wages from
the US non-financial corporate sector (as in the model). These numbers are close to the
values considered in Longstaff and Piazzesi (2004), Lettau and Ludvigson (2005) and Santos
and Veronesi (2006). The variance-ratios of wages and dividends are computed as in Section
2: wage risk increases from one to about 2 over a 10 years horizon, whereas dividend risk
decreases from one to about 0.2. Finally, the variance-ratios of consumption are computed

from the growth rates in Beeler and Campbell (2012) and increase from one to about 1.5
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over a 10 years horizon.
Table 5 reports the model parameters and Table 6 reports both the empirical and the

model-implied moments of cash-flows. The left panel of Figure 4 shows the model implied

Table 5: Calibration — Model parameters

Symbol Value

volatility of permanent shock Oz .001
steady-state long-run growth i .020
reversion of long-run growth Au 091
volatility of long-run growth ou .017
reversion of transitory shock Az .300
volatility of transitory shock o, .027
steady-state dividend share 1) .058
labor rigidity 0} 5.77

term-structures of variance-ratios for both aggregate consumption, wages and dividends, as

well as their empirical counterparts.  The model accurately captures both rise and decline

Table 6: Calibration — Cash-flows moments

Symbol Data Model

long-run growth gc .020 .020
one year consumption volatility oc(1) 025 .025
one year dividends volatility op(1) 150 .161
dividend-share average 0 .060  .058
dividend-share volatility os .016 .012

Variance ratios of consumption VRq(r)

T 2 3 4 5 6 7 8 9 10
Data 1.11 1.17 1.20 1.20 1.20 1.19 1.19 1.20 1.21
Model 1.01 1.05 1.09 1.13 1.15 1.17 1.19 1.20 1.21

Variance ratios of wages VR (7)

T 2 3 4 ) 6 7 8 9 10
Data 127 148 166 184 201 218 230 234 2.24
Model 1.25 151 1.73 189 201 211 218 224 2.29

Variance ratios of dividends VRp(r)

T 2 3 4 5 6 7 8 9 10
Data 0.61 041 032 028 027 025 023 0.21 0.24
Model 0.78 0.63 0.52 044 0.38 0.33 0.30 0.27 0.25

of respectively wage and dividend risk with the horizon. Therefore, the calibration procedure
seems to do a good job at recovering the whole shape of the empirical term-structures and,

hence, the timing of consumption, wages and dividend risk. The size of such risks is shown in
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Figure 4: Term-structures of consumption, wages and dividends

Left panel: Variance-ratios of wages (blue), consumption (black) and dividends (red) as a function of
the horizon. Dashed lines denote empirical data. Right panel: Volatility of wages (blue), consumption
(black) and dividends (red) as a function of the horizon. Cash-flows parameters are from Table 5.

the right panel of Figure 4, which plots the term-structures of the corresponding volatilities.
The decline in the timing of dividend risk is due to the levered exposition of dividends to
the transitory component of consumption, z;: namely, ¢ = 5.77 is required to obtain both i)
the correct slope of the term-structure of dividends volatilities, and ii) the excess of volatility
of dividends over consumption in yearly growth rates (i.e. 15% versus 2.5%). At the same
time, the model leads to smooth wage growth rates (i.e. 2%).

A number of insights are noteworthy. First, although very parsimonious, the model
dynamics are flexible enough to capture the main properties of the empirical data.

Second, the heterogeneity in the term-structures of risk of consumption, wages and divi-
dends obtains from a single parameter ¢. Consistently with the empirical findings of Section
2, matching the positive slope of wage risk allows to fill the gap between the barely flat
term-structure of consumption risk and the downward-sloping one of dividend risk. Thus,
the model calibration further supports the idea that labor rigidity is the main determinant
of the timing of macroeconomic risk.

Third, the shape of the term-structure of dividend risk is the result of the combination of a
downward-sloping effect due to z; and an upward-sloping effect due to p;. One issue with asset
pricing models is that often the main model mechanism essentially relies on a latent factor
which is difficult to estimate. A calibration procedure which exploits the information implied
by the term-structures of risk of macroeconomic variables i) allows to capture additional
empirical moments, and ii) offers a way to infer about the persistence (\,, A,) and the variance

(0,,0) of latent factors.
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Fourth, the long-run growth factor p; has moderately persistent and smooth dynamics
(A, = .59 and 0, = 1.7%). The model does not require an excessive persistence in ex-
pected consumption growth, as suggested by Constantinides and Ghosh (2011) and Beeler
and Campbell (2012).

Finally, I set shareholders’ preference parameters such that they have preference for the
early resolution of uncertainty (v > 1/1) and the intertemporal substitution effect dominates
the wealth effect (¢) > 1), as in most of the asset pricing literature. Namely, in the baseline
calibration the pair v = 10 and ¥ = 1.25 belongs to the usual range of values. The time-

discount rate 3 is set to 4%.

4.2 Dividend Strips and Market Asset

The model reconciles the evidence about the term-structure of both equity and macroeco-
nomic variables with standard asset pricing facts. The baseline calibration (y = 10,1 = 1.25)
accurately matches the unconditional level of the equity premium, which is about 5.3%, quite
close to the real data. Such a result is particularly remarkable since neither stochastic volatil-
ity and jumps nor unrealistically high and time-varying risk aversion are required. The return
volatility is about 15.5%, which is also close to the real data. Moreover, return volatility leads
to a large excess-volatility over consumption and dividends on the whole term-structure, in-
cluding the long-horizon. The model produces a Sharpe ratio (about 35%), which accurately
matches the real data. Such a result is peculiar and due short-run but persistent risk, mag-
nified by labor rigidity. The model leads to a risk-free rate (about 1.5%) and a relatively low
volatility (about 4.5%), quite line with the real data. The model also captures quite well the
level and the volatility of the price-dividend ratio (about exp(3.3) and 22.5%). Table 7 sum-
marizes the empirical and the model-implied moments and reports the asset pricing moments
for many pairs (,1). A low risk-free rate and high levels of the first two return moments
of the market asset obtain for (y = 10,v = 1.25), (y = 7.5,9 = 1) and (y = 5,¢ = .75).
Decreasing the elasticity of intertemporal substitution leads to an increase in the equity
premium but a price-dividend ratio and a risk-free rate which are respectively too smooth
and too volatile in comparison with the data. Hence, the choice (v = 10,1 = 1.25) seems
preferable. The leverage effect due to labor rigidity not only is crucial to the modeling of
the term-structures but also helps to match the standard asset pricing moments. The pre-
mium increases with ¢ and decreases with v, all else being equal. The latter relation has
the following rationale. The correct calibration of the timing of macroeconomic risk implies
that in equilibrium the price for short-run but persistent risk dominates the price of long-run
variations in long-run growth.

The benchmark or Walrasian case with no labor rigidity (¢ = 0) and, hence, constant
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Table 7: Return moments

Data

sample r% or% pp—r% op%h SR% logP/D oipp%
1931-2009 0.60  3.00 6.20 19.8 31.3 3.38 45.0
1947-2009 1.00 2.70 6.30 176 35.8 3.47 42.9

Model — Baseline calibration

YU B% 1% % pp—r% op% SR% 10gP/D oepp% UL e
slope premium
10 125 4 1.59 4.67 5.29 15.3  34.6 3.29 22.4 <0 >0
Model — Walrasian benchmark (no labor rigidity: ¢ = 0)
YU B% 1% % pp—r% op% SR% 10gP/D opp% UL e
slope premium
10 1.25 4 5.44  1.58 1.05 18.4 5.7 3.30 3.41 ~0 ~0
Model — Alternative preference settings
v B% r% or% wp—r% op%h SR% logP/D oigp/p% strip Tmmium Val?c
slope premium
10 .75 4 -1.38 7.79 10.70 24.0 447 3.11 36.4 >0 <0
1 4 0.62 5.80 7.10 18.6  38.2 3.22 0.00 =0 =0
1.25 4 1.59 4.67 5.29 15.3 34.6 3.29 22.4 <0 >0
1.5 4 2.14 3.89 4.22 13.1 32.3 3.35 37.5 <0 >0
75 75 4 0.01 7.79 9.38 24.0 39.1 3.10 36.4 >0 <0
1 4 1.67 5.80 6.01 18.4 326 3.22 0.00 =0 =0
1.25 4 2.39 4.67 4.45 15.3 29.1 3.30 22.4 <0 >0
1.5 4 2.81 3.89 3.50 13.1 26.8 3.36 37.5 <0 >0
5 75 4 145 7.79 8.00 24.0 334 3.08 36.4 >0 <0
1 4 2.65 5.80 5.07 18.6  32.2 3.22 0.00 =0 =0
1.25 4 3.19  4.67 3.63 15.3 23.7 3.31 22.4 <0 >0
1.5 4 3.47  3.89 2.80 13.1 21.4 3.38 37.5 <0 >0

labor-share does not give rise to a value premium. Moreover, it fails to describe both the
risk-free rate and equity premium puzzle as well as the downward-sloping term-structure of
equity.

The intertemporal substitution effect dominates the wealth effect (¢ > 1) and sharehold-
ers have preference for the early resolution of uncertainty (v > 1/¢). The term structures of
both premia and return volatility decrease with the maturity at short and medium horizons
—in which the downward-sloping effect due to the transitory shock dominates the upward-
sloping effect due to long-run growth— and are approximatively flat at long horizons —in
which the two effects offset each other. The left panel of Figure 5 shows the term structures
of equity premia and volatility as a function of the horizon. The slope of the term structures
depends on the degree of labor rigidity, ¢. A larger parameter ¢ increases the leverage effect
on dividends and, in turn, the price associated to transitory risk. Consequently, for ¢» > 1
the term-structures of equity volatility and premia would decrease over a longer horizon and

slopes would be larger in magnitude.
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Figure 5: Term-structures of equity, consumption, and dividends

Left panel: Equity volatility (blue) and equity premium (red) as a function of the horizon. Right
panel: Equity volatility (blue, solid and dashed line denote respectively dividend strip and stock),
dividend volatility (red) and consumption volatility (black) as a function of the horizon. Cash-flows
parameters are from Table 5 and v = 10,7 = 1.5 and 8 = 4%.

Equity features excess volatility over dividends at any horizon and approaches a value
above fundamentals’ risk in the long-run, as shown in right panel of Figure 5. Such a result
obtains endogenously and although homoscedasticity of fundamentals. The model long-run
excess volatility of equity over dividends is in line with the recent empirical evidence about the
decreasing variance ratios of dividends, documented by Belo, Collin-Dufresne, and Goldstein
(2014) and Marfe (2013a). Instead, many asset pricing models imply payouts to shareholders
riskier than equity returns, as pointed out by Beeler and Campbell (2012).

4.3 Returns of Value and Growth Firms

Firm dividends are as in Section 3.2 and in spirit of Lettau and Wachter (2011). The share
process and, equivalently, the (stable) distribution of firms is plotted in the upper left panel
of Figure 6. Firms whose cash-flows weigh more on the short horizon are interpreted as
value firms, whereas firms whose cash-flows weigh more on the long horizon are interpreted
as growth firms. Indeed, equilibrium price-dividend ratios are increasing with residual life
T. As shown in the upper right panel of Figure 6, ratios of prices over fundamentals are
larger for growth firms than for value firms, as in the actual data. Notice that this also
holds in absence of labor rigidity (¢ = 0). Instead, income insurance due to labor rigidity
is important in the determination of equilibrium equity volatility and premia. Steady-state
return volatility and premia are plotted as a function of the firm residual life in the lower

panels of Figure 6.

32



Firm share process

Firm log price—dividend ratio

0.03 -
0.02 -

0.01+-

L 10 2 . 30 40 50 C 10 2 ‘ 30 40 50
[ Vaue = ?lrm life-cycle < Growth [ value = ?irm life-cycle « Growth

Firm equity volatility Firm equity premium

019+ L
L 0.064 -

0.062]
0,060
0,058
0.056

.04}

0052 [ L L L L L L L L L L L L L L L L L L L L L L L L ]
L 20 . 30 40 L
| Vaue « firmlife-cycle « Growth L Value

20 30 40
< firmlife-cycle & Growth

Figure 6: Equity returns of value and growth firms

Upper left panel: Firm dividend-shares as a function of the firm life-cycle T. Upper right panel: Log
price-dividend ratio as a function of the firm life-cycle T. Lower left panel: Firm equity volatility as
a function of the firm life-cycle T. Lower right panel: Firm equity premium as a function of the firm
life-cycle T. Cash-flows parameters are from Table 5 (T™#* = 50) and v = 10,¢ = 1.5 and 8 = 4%.

In presence of labor rigidity (¢ > 0) and under standard preferences (y > 1 > 1),
priced risk shifts toward the short-run and, hence, short-run cash-flows deserve a substantial
compensation. Then, equilibrium premia and volatilities decrease with the firm residual
life. In line with the actual data, value firms require larger premia than growth firms.
Hence, labor rigidity helps to jointly explain in general equilibrium the value premium, the
term-structures of risk of macroeconomic variables, the term-structures of equity as well as
standard asset pricing facts. Vice-versa, in absence of labor rigidity (¢ = 0), the price of
transitory risk dramatically diminishes and, in turn, short-run cash-flows do not require a
larger compensation of long-run cash-flows. Hence, the value premium disappears. Moreover,

under a model calibration with stronger long-run growth persistence, the reverse mechanism
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takes place and a growth premium would obtain.

The range of variation of premia over the firm life-cycle is relatively small (1% versus the
empirical value premium which is about 4-5% in the actual data). This can be due to the fact
that i) the share-process is assumed to be deterministic; ii) the state-variables are assumed
to be homoscedastic; and iii) the model does not account for cross-sectional heterogeneity in
the degree of labor rigidity. However, such assumptions are made for the sake of simplicity
and exposition and can be relaxed without altering the qualitative implications of the model,
which provides an equilibrium explanation to the empirical findings of Section 2. Some model
extensions are discussed in Section 4.4.

The rationale for the value premium differs from Lettau and Wachter (2007). Their paper
proposes a partial equilibrium model: the state-price density is exogenously specified and
features a time-varying price of risk uncorrelated with fundamentals —which is an assumption
difficult to obtain in general equilibrium. Here, instead, the value premium obtains for a
state-price density derived in general equilibrium and motivated by the cyclicality and term-
structure effects of labor rigidity.

Moreover, the model does not need a time-varying price of risk either to generate the
value premium or to generate its counter-cyclical dynamics and its dynamic relation with
the labor-share.!! Indeed, the model leads to an equity compensation for value firms over
growth firms which is decreasing with the transitory shock z;. Consequently, under labor
rigidity (¢ > 0), the model value premium is negatively related with the expected change of
the labor-share and positively related with the current level of the labor-share. The left and
right panels of Figure 7 depict these relationships, which are consistent with the empirical

findings of Section 2.3 and Figure 2.

4.4 Remarks and Model Extensions

The model shows that labor rigidity shifts dividend risk toward the short horizon. Such a
term-structure effect, on the one hand, enhances the pricing at equilibrium of short-run risk
and, on the other hand, generates cross-sectional heterogeneity in the market compensation

of shorter and longer duration equities. This provides a rationale for the value premium.

1While I do not argue that the price of risk is constant, the model shows that a counter-cyclical price
of risk is not a necessary building block to generate the value premium (as suggested instead by Zhang
(2005) and Lettau and Wachter (2011)). The model extension of Section 4.4 shows that a counter-cyclical
price of risk helps to quantitatively match the value premium and its dynamics. Notice that the model
assumption of Eq. (7) jointly with fundamentals’ homoscedasticity automatically leads to constant price of
risk. However, labor rigidity leads to endogenously counter-cyclical price of risk as long as a slightly different
(non-exponential-affine) specification of D, is assumed. For instance, by setting Dy = Cy — (1 — a) X, Z} %,
then ¢ > 0 can still be interpreted as the leverage effect on dividends due to labor rigidity and the price of
risk 6, (t) becomes a decreasing function of z; under standard preferences. I avoid such a specification for the
sake of analytical tractability under recursive utility.
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Figure 7: Value premium and wage share

Value premium as a function of the expected change in the labor share (left panel) and of the current
level of the labor share (right panel). Cash-flows parameters are from Table 5 (7™ = 50) and
~v=10,v = 1.5 and 8 = 4%.

In addition, consistently with the actual data, the model mechanism generates a dynamic
positive relation between the current level of the labor-share and the expected premium of
value firms over growth firms. Unfortunately the magnitude of the value premium and its
variation are quite limited under the simple assumptions of the model.

Two ways to improve the quantitative results of the model are: i) introducing cross-
sectional heterogeneity in the degree of labor rigidity; and ii) introducing heteroscedasticity
in fundamentals. The former concerns the pricing of single firm claims, whereas the latter

also affects the equilibrium discount rates.'?

Cross-sectional labor rigidity

In order to model cross-sectional heterogeneity in labor rigidity, consistently with the main
model, I assume a firm-specific exposition of dividends to the transitory shock z;. Namely, I
define the firm dividends as:

D? = Dys(T, p, )

where
er

Jper € dE (p)

12The model can be further extended by introducing cross-sectional heterogeneity in fundamentals’ idiosyn-
cratic volatility. The model would be likely able to produce cross-sectional alpha’s and beta’s in conditional
CAPM regressions, in line with actual data. Such an extension goes beyond of the scope of the paper (i.e. the
dynamic relation between aggregate labor rigidity and value premium) and, hence, is left to future research.

s(T, p,z) = s(T) x
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and F(.) is the distribution of the firm specific labor rigidity p.'?
I consider the baseline calibration of Section 4.1 and I assume cross-sectional labor rigidity
through a normal distribution p ~ N (0, 0,) centered at zero. Figure 8 reports the firm equity

premium as a function of residual life 7" and firm-specific labor rigidity p. We observe that

Firm equity premium

Firm life —cycle T I """ Firm labor rigidity p
’ 40 |~

Growth =5

Figure 8: Value premium and cross-sectional labor rigidity

Value premium as a function of the firm life-cycle T and the firm-specific labor rigidity p. Cash-flows
parameters are from Table 5 (I"™* = 50,0, = 3/2) and v = 10,% = 1.5 and § = 4%.

for firms whose cash-flows weigh on the short-horizon (small 7") the premium is strongly
increasing with p. Instead, for firms whose cash-flows weigh on the long-horizon (large T')
the premium is almost insensitive to p. This is due to the fact that long-run cash-flows are
barely affected by transitory risk.

Figure 8 shows that the aggregate labor rigidity channel of the value premium is enhanced
(weakened) if firm-specific labor rigidity p is negatively (positively) correlated with the firm
life-cycle T'. In particular, the value premium implied by the (low-7, high-p)-(high-T", low-p)
diagonal in Figure 8 is about five times larger than the value premium in the main model
(lower right panel of Figure 6) and quite in line with the actual data (about 5%). Favilukis
and Lin (2012) document that value firms have larger operational costs due to labor than

growth firms, which is consistent with a negative correlation between 7" and p.

3Notice that ( fp cr €FFHdF (p))~! can be arbitrarily approximated as a sum of power functionals by a Taylor

series around the steady-state of e*t: Z;L:[) gje’*t for some constants ¢; which depend on the parametric choice

for F'(.). Therefore, up to such an approximation, the dividend process D;‘F '# can be written as a sum of

exponential affine functions of x; and z;. In turn, the firm equity price and return moments have analytical
solutions. In the example of this section, n = 3 provides an almost perfect approximation over the stationary
distribution of z;.
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Counter-cyclical heteroscedasticity

[ introduce counter-cyclical heteroscedasticity in fundamentals by substituting the dynamics
of Eq. (6) with

Zy=e* =% with  dZ = M(Z— 4) + 6./ %dB.,,

where 6, = o,/ VvZ and Z > 0 such that z is still a zero-mean reverting process but its
volatility is decreasing with z;, i.e. it is counter-cyclical. Since z; is still in the affine class,
the model can be solved with the same methodology of the previous sections.

At the aggregate level the above dynamics for z; leads to a price of transitory risk de-
creasing with z; (i.e. 0,0,(t) < 0) and, in turn, to counter-cyclical Sharpe ratios and equity
premium. Moreover, the term-structure effect of labor rigidity strengthens in bad times and
diminishes in good times. As a consequence, we expect that the range of variation of the
value premium over z; and, hence, over the labor share w(z;) increases in comparison with
the homoscedastic model of the previous sections.

I consider the same calibration of Table 5 and the baseline preference parameters v =
10,9 = 1.25 and 8 = 4%. The only additional parameter is z = .1. The upper left
panel of Figure 9 reports the model-implied and the empirical term-structures of risk of
consumption, wages and dividends. Similarly to the homoscedastic model in Figure 4, also
the heteroscedastic model does a good job at matching the timing of macroeconomic risk.
Heteroscedasticity does not deteriorate the model predictions about standard asset pricing
facts. Namely, the model leads to a risk-free rate of 1.3% with 3.5% volatility, an equity
premium of 5.6%, a return volatility of 15.3%, a Sharpe-ratio of 36.3%, and a log price-
dividend ratio of 3.29 with volatility 22.1%.

The upper right panel of Figure 9 reports the value premium as a function of the labor-
share. Consistently with the empirical findings of Section 2 and similarly to the model
prediction in Figure 7, we observe a positive relation between the labor-share and the expected
premium of value firms over growth firms. However, the heteroscedastic model leads to a
large range of variation, whereas it is much more limited in the homoscedastic model of the
previous sections.

Overall, heteroscedasticity in fundamentals helps to quantitatively explain the dynamic
relation between workers remuneration and the value premium due to labor rigidity. In addi-
tion, the model improves on the description of both the conditional return moments of equity
(lower left panel of Figure 9) and the term-structure of equity premia (lower right panel).
In particular, the slope of equity premia is constant in the homoscedastic model, whereas

it is pro-cyclical in the heteroscedastic model. Indeed, consistently with van Binsbergen et

37



Term structure of variance ratios Value premium

25
0.08 -
[ Wages r
20
[ 0.06 -
15- L
[ 0.04 -
r Consumptior
10
t 0.02
05 r 0.00 -
Dividends S S S R S S N S SR
L L 0.90 0.92 0.94 0.96 0.98 1.00
0.0 T S S S ST Y N S R S BRI N} 002+ Wage-share, w(z) = W/(W+D)
t 2 4 6 8 10
Horizon (years)
Conditional equity premium Term structure of equity premia
0.10 el
015 R
008~ Bad state
006 0101
L 0.05 -
002 [
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Good state _
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 )
000 L L L L L L L L L L L L L L L L L L L ]
-0.05 ) 0.00 0.05 0.10 | 2 4 6 8 10
Transitory shock z Horizon (years)

Figure 9: Counter-cyclical heteroscedasticity

Upper left panel: Variance-ratios of wages (blue), consumption (black) and dividends (red) as a
function of the horizon. Dashed lines denote empirical data. Upper right panel: Value premium as
a function of the wage share. Lower left panel: Conditional equity premium as a function of the
transitory shock. Lower right panel: Term-structure of equity premia as a function of the horizon
for high, steady-state and low transitory shock. Cash-flows parameters are from Table 5 (7™ = 50
and z =.1) and v = 10,¢ = 1.5 and 8 = 4%.

al. (2013) —which refines the findings of van Binsbergen et al. (2012)— the term-structure of
equity premia has a dynamic slope which turns from flat or slightly positive in good times

to strongly negative in bad times.

5 Conclusion

This paper documents that i) wages and dividends feature respectively upward- and down-

ward sloping term-structures of risk; and ii) variation in the labor-share strongly explains
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the value premium dynamics. A simple general equilibrium model rationalizes these stylized
facts: aggregate labor rigidity gives rise to the value premium by means of a term-structure
effect on wage and dividend risk. Therefore, labor rigidity provides a macroeconomic founda-
tion to the partial equilibrium framework of Lettau and Wachter (2007, 2011). A calibration
—which exploits information from the term-structures of macroeconomic risk— captures the
dynamic relation between the labor-share and the value premium, as well as reconciles stan-
dard asset pricing facts with the term-structures of both equity and macroeconomic variables.
Heteroscedasticity in fundamentals and firm-specific labor rigidity help to improve the quan-

titative predicitons of the model.

Appendix

For the easy of notation, throughout the appendix I define dy = loga and d, = 1 + ¢, such that
log Dy = xt + do + d. (2 — Z) (with zZ = E(2;)). Moreover, I denote with Cs; and Qs shareholders’
consumption and wealth respectively. Recall that under limited market participation in equilibrium
Csﬂg = Dt and Qs,t - Pt.

Proof of Proposition 1 and 2: Under the infinite horizon, the utility process J satisfies the
following Bellman equation: DJ(X, u, z) + f(Cs, J) = 0, where D denotes the differential operator.
Then we have

0=JxpX + 5Jx x03X> + (it — 1) + 3Ju00 + e (2 — 2) + 51. .07 + f(Cs, J).

Guess a solution of the form J(X, u, z) = ﬁlevg(,u, z). The Bellman equation reduces to

_ 1,2, gudu(i—p) | 19w %% | g
0—#—5’7(79&4—#”74-5%%4‘?2

- tleaol 4 8 <g—1/X6(1—1/¢')(d0+dz2)_1>'

g 1=y ' 1-1/9
(A1)

Under limited market participation (Cs; = D;) and stochastic differential utility, the pricing kernel
has dynamics given by

déos = fOt <+ Lo fodt = —r()€o,t — 02(1)€0,tdBat — 0,(t)€0,4d Byt — 0:(t)€0.4d Bz 1 (A2)

where, by use of It6’s Lemma and Eq. (A1), we get

8;{1 6){ Xf 2 2 8” - 8 2 o) f — 8 f 2
,r(t) fCC X = c X ,.fc)\ (“ — ) ll«,uc:fc H ZCCA (2 ) ZZ C fJ,

An exact solution for g(u, z) satisfying Eq. (A1) does not exist for ) # 1. Therefore, I look for
a solution of g(u, z) around the unconditional mean of the consumption-wealth ratio. Aggregate

wealth is given by
o0
Qs,t = Et |:/ gt,ucs,udu] ’
t

39



and, applying Fubini’s Theorem and taking standard limits, the consumption-wealth ratio satisfies

Cs d dé d
gt =)~ B |G| - B (€G] (A3)

Guess
Qs = Cs tﬁ_l (g(,uta Zt)e(’y_l)(d0+dzzt)) 1/x

and apply It6’s Lemma to get %. Then, plug in the wealth dynamics, the risk-free rate and the
pricing kernel into Eq. (A3): after tedious calculus you can recognize that the guess solution is
correct. Notice that the consumption-wealth ratio approaches to 8 when 1 — 1 as usual.

Denote cq = E[log Cs ; —log Qs +], hence, a first-order approximation of the consumption-wealth
ratio around cq produces

gzi = Bg(pug, z¢) /XA V)dotdzze) o coa (1 —cq+logf — i(logg(ut, zt) + (v — 1)(do + dzzt))> .

Using such approximation in the Bellman equation (A1) leads to

)‘u(ﬂ u)+ 1i+LA( 2) 4 182z 0F
g

— ) 1
0=p—gy05+% 2 = 2 g 17

I,
+ =7 (e (1—cq+lo 8~ Llogg(n, )+(1—1/w><do+dzz>)—ﬁ),

which has exponentially affine solution g(u, 2) = etoT(I=dotuunt(ua+1=-74d2)z where ug, u, and u,
have explicit solutions and the endogenous constant cq satisfies cq = log 8 — x*(ug + Upfl + Uz Z)
(recall z = E[z;] = 0). The risk-free rate and the prices of risk take the form:

o= 1 2(BY? (y—1)24€°1((1—p)uo+1p(cq—1—log(8)) (y—1)) (¥y—1)) I 27 (uz —(us—dz (y—1))) Az
0=2 PAI=)(y—T) P(=T+7)

2 (DA 2 (u—tp(uz—d:(=D)y)?0? _ uwi(¥y-1)0}
_% —r(1ty)or - 7/)2(7—1)2 T - gO=mE M) ’

o= YOy Fuu(y—1)(e+A,)

" P(y-1) ’
= —¥da (=D dstus (Py=1) (€914 )s)

‘ $(r=1) ,

up (-2 i
ex(t) =70z, Qﬂ(t) = H(l’yw)o-ﬁﬁ Qz(t) = (dzfy =+ H) ()
and the results of Proposition 2 easily follow. O

Proposition A. The following conditional expectation has exponential affine solution:

M, 7-(5) —E, [eco+c1 log £O,t+7+621't+ﬂ'+03Ht+7+042t+7} — égltXtQ efo(7',5)+€H(T,E)/-Lt'i‘ZZ(T,E)Zz, (A4)

where ¢ = (co, c1, €2, 3, ¢4), model parameters are such that the expectation exists finite and £y, ¥,
and £, are deterministic functions of time.

Proof of Proposition A: Consider the following conditional expectation:

Mt 7—(5) — Et [600+C1 log &0, ¢4+ +c2 log Xt+7+53ﬂt+7+c4zt+7] (A5)

where ¢ = (¢, c1, 2, c3,¢4) is a coefficient vector such that the expectation exists. Guess an expo-
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nential affine solution of the kind:

Mt,T(E) — eC1logéoiteo logXt+£()(7',6)+eu(7'76)ut+€z(T,E)Zt, (AG)

where {y(7,¢),¢,(7,¢) and ¢,(7,¢) are deterministic functions of time. Feynman-Kac gives that M
has to meet the following partial differential equation

0=M; — Mg(ro+rup+17.2) + %ngg(ex(tﬁ + 9#(75)2 + Gz(t)2) + Mx(pX) + %MXJ(O'?CXQ
+ Mudu(B = 1) + 3Mp ol + ML (Z = 2) + SM. .07 — Mg x0:(t)oe X
— Meu0,(1)0,, — M 26:(1)or.
where the arguments have been omitted for ease of notation. Plugging the resulting partial deriva-

tives from the guess solution into the pde and simplifying gives a linear function of the states p and
z. Hence, we get three ordinary differential equations for £y(7, ¢), ¢,(7,¢) and £,(7,¢):

0=10y(7,e) —ciro + 2er(cr — 1)(0:(8)* + 0,(8)* + 0.(£)%) + ca(ca — 1)02 + £,u(7,E) Ayt
+ %ﬁu(T, 6)202 + (T, 0) N2 + %KZ(T, 6)205 — c16205(t) oy — 1l (7,6)0,,(t)ou
— 1l (7,¢)0,(t)o,
0="0,(7,¢) = c1ry + c2 — Lu(T,E) N\,
0=/0.(1,¢) — c1ry — L, (T,E) s
with initial conditions: £y(0,¢) = co,£,(0,¢) = c3 and £,(0, ¢) = c4. Explicit solutions are avaliable.

O]

Proof of Lemma 1: The result immediately follows by an application of It6’s Lemma to Eq. (7)
and (8). O

Proof of Lemma 2: The conditional moment generating function D;(7,n) obtains as a special case
of My ,(¢) with & = (ndy, 0,n,0,nd,). Therefore, it is given by Dy (1, n) = XreBo(rm+Bu(rmpet Ba(rn)z
with

Bo(n,7) =lo(r,0) = tn (4d0 +4 (1 - ™) 2d + 4 (7 + THEE) 4 214 n)ro

6*27'()‘27”#)“(@27)‘# (—1+62”‘Z )dz )\iog+62">‘z Az (*1%’467-)‘“ +e2Tu (734»27’)\#))0‘3)
T DTS )

By(n,7) =lu(r,0) = "= n,

B.(n,7) =0,(1,¢) = e ™™ nd,,

and By(0,n) = ndy, B,,(0,n) = 0 and B,(0,n) = nd,. Therefore,
UZD(t, T) = UD7T73;0'2 + UD77—7M02 + vazag,

where the coefficients are given by

46_’\“776_2)‘”T+2)\u7’*3 e AzT sinh(/\ T)d2
Wpre =1, UDru= N s o
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Finally, by taking the mixed partial derivative with respect 7 and ¢ we get:

02 o2(¢p 4 1)e 2T (2/\27 — AT 4 1)
tr) =
agb@TJD( 7) P

< 0, Y1 > 0.

Using wages in Eq. (8), we have the following results:
Es [Witr] =Eq [Xt+T (e — 066(1+¢)Zt”)} = M;-(6) = My (7)),
where ¢ = (0,0,1,0,1) and & = (log«,0,1,0,1 4+ ¢), and
E, [W2.] =E, [X3+T (et — ae(1+¢)2t+7)2} = My () — 2M 1 (&) + M. ("),

where ¢ = (0,0,2,0,2), @ = (log,0,2,0,2 + ¢) and ¢’ = (2log,0,2,0,2(1 + ¢)). With this
results in hand, it is possible to show after tedious calculus that 82%012/‘,(@7') > 0, as long as

2z < —log(a)/¢ (see footnote 9). O

Proof of Proposition 3: The equilibrium price of the market dividend strip with maturity 7 of
Eq. (22) obtains as a special case of My (¢) with ¢ = (do, 1,1,0,d;). Therefore, it is given by
P, = ,go—tht’T(a) = X,eAo(M+Au(Tum+Az(T)ze with

—TA\p TA —27 (X,
AO(T) :ZO(T, E) — % (_ 4de Hu(71+T}L)£/1L+€ “(71“1’7’)\“)) + e ZA(;A?TAH)

X (—627—)\” (r. +d.\,) 2)\205 + 4emA=t220) (r.+d.\;) )\i (—2)\3 +o, (0.2, + TZO'Z))
—e?TAs (=1+7) QAEUZ + dem(Bre ) (=147u) )\20# (OuAy + (=1 +71u)0u)
_"_eQT(Az"FAM) ()\z (4)\5 (2 (rz —|— (dz — T’r‘z) )\Z) + )\z (do — T (7"0 + 99009;))) — 492Az (TZ + (dz - TTz) )\z) O

+ (d2X2 = 2d.r A, + 72 (27X = 3)) 02) + 4 (1, — 1) 0,230, (TAy — 1) oy + (ry — 1) 2A2 (270, — 3) 07.)) ) ,

AN (T) = 6“(7” E) = 1+67T>\‘u ():L1+Tu)7ru ,

A (1) =L (1,6) = —’r‘z+e*TA;z(T’z+dz)\z),

and Ag(0) = do, A,(0) = 0and A.(0) = d.. It6’s Lemma gives the dynamics of the market dividend
strip price:
dPt",- = Hdt + 81Pt77-0'mdBm7t + 8#Pt,TaudB#,t + 8ZPt77-O'ZdBZ7t.

Therefore the return volatility is given by

op(t,7) = P\ (0 Prr00)? + (0, Prr0)? + (0:Por02)? = 1[0 + (Au()0)? + (Ax(7)0)2,

d dP; -
(e = )(t.7) = — & (G0 exy g, ()7, + 0,(1) A () + 0:(1) A (r)o

O]

Proof of Corollary 1 and Lemma 3: Given the results of Proposition 3, the slopes of the return
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volatility and premium for the market dividend strip obtain by standard calculus:
870123(t>7—) =0 (Ui + (A#(T)Ju)Q + (AZ(T)UE:)Q) )
Or (1 — 1)(t,7) = Or (Bu (D)7 + 0u(£) Ay (T)0 + (1) Ao (7))
The results of Lemma 3 automatically follow. O

Proof of Proposition 4: Under the assumption of limited market participation, the shareholders
act as a representative agent on the financial markets and, hence, the equilibrium price of the market
asset is equal to the shareholders’ wealth. Therefore, using the results of Proposition 1, the market
asset price can be written as

P =Qsy = Cype 0 = Xte—10g/3+UOX’1+d0+uuxflut+(uzxfl+dz)2t.

The dynamics of the market asset price obtains by applying It6’s Lemma to P;:
dP, = [-|dt + 0, P;0,dBy s + 0, P,0,dByt + 0, Pi0.dB ;.

Therefore the return volatility and premium are given by

op(t) = Ptil\/(a:r:PtUa:)2 + (auPtUM)Q + (0. Pyo.)? = \/0323 + (quflau)Q + ((uzx"1 4+ d2)o2)?,

d — _
(=) (0) = = 3 (E2 48 = 0o + O ()"0 + 0:(0) (wx ! + )0

O
Proof of Proposition 5: Using the definition of the share process in Eq. (13) and of the price of

a dividend claim on a firm with residual life 7" in Eq. (34), we get

T
Pl = / s(T — 7)E¢[&¢ 447 Diyrdr,
0

since D}.” = s(T — 7) Dy, and s(T) is deterministic. Therefore, we can use the results of Propo-
sition 3 to obtain:

T T
PT = / S(T — T)Ptﬂ-dT ~ Xt/ S(T — T)eAO(T)+Au(T)Ht+Az(T)th,r.
0 0

By setting Ho(7,7T) = logs(T — 7) + Ao(7), Hu(7) = Au(7) and H,(7) = A.(7), the final result
automatically follows. The dynamics of the single firm price obtains by applying It6’s Lemma to
Pl

dP! = []dt + 8, Pl 0,dBy + 8,P 0,dB, s + 0,P} 0.dB. .

Therefore the return volatility and premium are given by

oh(t) = (BF) "'\ (0:PT0.)? + (8,PT0,)? + (8:FT.)2,

T . 1 /dé,: dPT\ _ 0, PT 8, PT
(MP - T)(t) - T dt < &ftta Pt% > — Qx(t)aw + Hﬂ(t) TDtTt Opu + ez(t) Pf Oz.
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Proof of Lemma 4 and 5: Provided v > 1 > 1, 6,(t) > 0 and, hence,
sign(VP,(t)) = sign (8,l log Py*" — 9, log Ptg“’mh) .

Then, we look at the sign of

val wtl
fOT e HM (T)eHO(T»Tvalue)JFHu(T)Ht+HZ(T)zt dr OTgTO h HH (T)eHo(T,Tngth)JrH#(T)ut+Hz(T)zz dr
fOTvalue eHo (r,Tvalue) 4 Hy, (1) + He () 2t dr fOTgrOWth eHo (1, Terowth )+ H, (T )pue+H (T) 2 dr

Since H, (1) > 0, V7 > 0 we can rearrange the above difference as

OTgrowth eHO (T,Tngth)"FHu(T)Mt-f—Hz (T)zt dT OTgrowth M(T)eHO (T7Tgrowth)+HM (T)Mt-i-Hz (T)Zt dT
1 - 1
fOTva " eHo(r,Tv)+ Hy (7) e+ H (7) 2t g fOTva - H,,(7)eHo(m. ¥ )+ Hy (r)ue+ Hx (7)z g
which is equal to
JTETR Ho(r TN Hy () H (7)1 IR (7)o T ) L (i (7)z0 g
L [TV G Ho(riT )+ Hy (7)pu+ H (1) S el Ho(r,Tvalue) 4 H, (1) e+ Ha (7)z g
s etiolT, u(T)pt z tdT fO H”(T)e o(7, wu(T)pt z tdr
Multiplying and dividing by H,(T""°) we get
gz(;:“‘ HN (Tvalue)eHo(T,Tngth)'FHu(T)#t+Hz (T)thT ;:,iji\:th ,u(7.)eHo(T,Tgmw“‘)—&—Hu(T)Ht—i-Hz (T) 2t dr
f(;rvalue Hu (Tvalue)eHO (T,Tvalue)"l‘Hu (T)l/«t +H, (T)zt dr f(;]“value HM (T) eHO (T,T"alue)-i-Hu (T)Nt-‘rHZ (T)zt 0 .

Since H,,(7) is monotone increasing the above difference is always negative and, hence, VP, (t) < 0.

Provided v > ¢ > 1, 0,(t) > 0 and, hence,
Slgl’l(VPz(t)) = Sjgn (az IOg Ptvalue . 82 IOg Ptgrowth) .

Then, we look at the sign of

fOTvalue Hz (7_) eHO (T,Tvalue)'f‘HH (T),ut +H, (T)Zt dT fOTgmwth HZ (T)eHO (T7TgrDWth)+Hy, (T)Ht+Hz (T)Zt dT
fOTvalue oHo (r,Tvalue)+ Hy, (T)pe+Hz (T) 2 dr fOTgrowth oHo (7, Terowth) 4 H,, (T)pe+H (T)z¢ dr

Since H,(7) is positive and monotone decreasing V7 > 0, using the same steps as before we find
that VP,(t) > 0. Part iii) of Lemma 4 immediately follows.

Provided v > ¢ > 1, 6,(t) > 0 and, hence,

sign(9,VP.(t)) = sign (9. log ™™ — 8. log PF"™) .
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Then, we look at the sign of

OrTvalue HZQ(7-)eHo(ﬂTVﬂlue)‘i‘H;L(T)Ht+Hz(T)Zt dr OTvalue HZ (T)eHO(T:Tvalue)+HM(T)ﬂt+Hz (T)thr 2
OTvalue eHo (r,Tvalve)  H, (1) e+ Ho (1) 2t dr o OTvalue eHO (7, Tvae) L H ), (7) pe+H (7) 2 0 —
OTgrowth HE (7—)eHO(TyTgrOWth)—’_HM(T)Mt"'_Hz (T)thT OTgrowth HZ (T)eHO(TngrDWth)+Hu(T)Nt+Hz(T)Zt dr 2
OTgrowth eHo(T:TgTOWt}])+H# (T)pe+H (T)zt dr o ( OTgrowth eHO(T7Tgrowth)+Hu(7-)#t+HZ (T) 2 dr )

The two terms in the square brackets are positive and can be interpreted as the variance of the
function h.(7) respectively over the support (0,7%*"¢) and (0, 7%°"*") and densities

€H0 (7, T)+Hyu(m)pe+H (T)2¢

T p—
9(nT) foTeHo(TvT)-FHu(T)#t"‘HZ(T)thT

for T = {Tv*e, T=ov™}  Notice that i) H,(7) is positive, monotonically decreasing and convex
(recall: 9, H,(7) = —(1 + ¢)e T\, (1 — 1/4)); ii) for plausible parameters g(7,T) inherits the
humped shape of s(T'— 1) (i.e. g(7,T) =0 for 7 = {0,T} and g(7,T) > 0 for 7 € (0,T)); iii) T"*u°
is small relative to T=°"*": indeed, TV < T™> /2 < T="*". Consequently, it exists a threshold
A% such that: for A\, > A%, |0-H.(7)| = 0 for 7 > T and, hence, 0,VP,(t) > 0; for A\, < A%,

|0-H(7)| = 0 for 7 > T"*"¢ and, hence, 0,VP,(t) < 0. O
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Table OA.A: One Year Horizon Value Premium Predictability

The table reports the estimates of the regression

HML; 1 = b + b1 W/V; + by controls + ¢

where the dependent variable is the high minus low return (Fama and French (1992)) from time ¢ over the
horizon of one year; the independent variables are the time ¢ wage-share (W /V;), bondholders’ remuneration
(B/V;), shareholders’ remuneration (D/V;), investments to assets (I/A;), price-earnings, price-dividends
ratios (P/E; and P/D;), financial leverage (F'L;), credit spread (CSt), term spread (T'S;) and one year short
real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics are reported
in parenthesis. Economic significance denotes standardized coefficients. The symbols *,

statistical significance at the 10%, 5%, and 1% levels.

*%

, and *** denote

L @ 63 @ G) 6 (M (® (9) (100 (11)
Ww/V 1.31%*  1.32** 0.94 178 1.16*  1.16*  1.22** 1.46** 1.56*** 1.30"* 1.09
t-stat (2.52)  (2.56)  (1.45)  (2.96) (1.99)  (1.81) (241)  (2.79) (3.14) (2.43)  (1.60)
economic significance  0.19 0.19 0.13 0.25 0.17 0.17 0.18 0.21 0.22 0.19 8.19
B/V 0.36 -3.947
t-stat (0.34) (-2.39)
D/V -1.11 -2.74
t-stat (-0.69) (-1.49)
I/A -3.56* -2.61
t-stat (-1.82) (-0.81)
log P/E -0.03 0.40**
t-stat (-0.71) (2.59)
log P/D -0.02 -0.24*
t-stat (-0.50) (-1.69)
FL 0.11 0.34
t-stat (0.45) (0.89)
CS 0.09*** 0.25%**
t-stat (4.44) (5.80)
TS 0.01* 0.01
t-stat (1.67) (1.16)
SR 0.16 0.12
t-stat (0.40) (0.26)
R? 0.04 0.04 0.04 0.06 0.04 0.04 0.04 0.12 0.05 0.04 0.24
adj-R? 0.02 0.01 0.01 0.03 0.01 0.01 0.01 0.09 0.02 0.01 0.10
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Table OA.B: 2 Years Horizon Value Premium Predictability

The table reports the estimates of the regression
2
2'71 HML;; = by + b1 W/V; + b controls + ¢

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from
time ¢ over the horizon of 2 years; the independent variables are the time ¢t wage-share (W/V;), bondholders’
remuneration (B/V;), shareholders’ remuneration (D/V), investments to assets (I/A;), price-earnings, price-
dividends ratios (P/E; and P/D;), financial leverage (FL;), credit spread (CS;), term spread (T'S;) and one
year short real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics

are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and
*** denote statistical significance at the 10%, 5%, and 1% levels.

(1) (2) 3) (4) (5) (6) (7) (8) (9) (10) (11

w/v 3.09***  3.08***  3.43**  3.73* 290"  2.96** 3.03** 3.22*** 3.03** 3.10** 3.74**
t-stat (2.67) (2.84) (2.89) (2.62) (2.37) (2.35) (2.57) (3.36) (2.57) (2.56) (2.81)
economic significance  0.30 0.30 0.33 0.36 0.28 0.29 0.29 0.31 0.29 0.30 20.36
B/V 0.95 -3.50
t-stat (0.53) (-1.02)
D/V 1.07 0.82
t-stat (0.42) (0.30)
/A -4.86 -5.77
t-stat (-1.16) (-0.86)
log P/E -0.04 0.52*
t-stat (-0.52) (2.16)
log P/D -0.02 -0.38%
t-stat (-0.27) (-1.97)
FL 0.07 0.11
t-stat (0.18) (0.19)
CS 0.15%** 0.32%**
t-stat (4.02) (3.27)
TS -0.00 -0.01
t-stat (-0.22) (-0.57)
SR 0.54 0.54
t-stat (0.93) (0.86)
R? 0.09 0.09 0.09 0.11 0.10 0.09 0.09 0.20 0.09 0.10 0.30
adj-R? 0.08 0.07 0.06 0.08 0.07 0.06 0.06 0.17 0.06 0.07 0.17
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Table OA.C: 3 Years Horizon Value Premium Predictability

The table reports the estimates of the regression
3
Z‘_l HML, ; = by + byW/V; + b}y controls + ¢,

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from
time ¢ over the horizon of 3 years; the independent variables are the time ¢ wage-share (W/V;), bondholders’
remuneration (B/V;), shareholders’ remuneration (D/V;), investments to assets (I/A;), price-earnings, price-
dividends ratios (P/E; and P/D;), financial leverage (FL;), credit spread (CS;), term spread (T'S;) and one
year short real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics

are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and
*** denote statistical significance at the 10%, 5%, and 1% levels.

(1) (2) 3) 4) (5) (6) ) ) ) (10) (11)

W/V 5.11%**  5.06™**  5.78***  5.63***  4.93***  5.04** 5.38***  5.23***  4.62*** 522" 7.04***
t-stat (3.12) (3.29) (3.55) (2.92) (2.83) (2.86) (3.07) (4.14) (2.87) (3.07) (3.77)
economic significance  0.40 0.40 0.46 0.45 0.39 0.40 0.43 0.41 0.37 0.41 33.74
B/V 0.93 -0.90
t-stat (0.43) (-0.25)
D/V 2.15 3.17
t-stat (0.65) (0.96)
I/A -4.12 -9.72
t-stat (-0.76) (-1.33)
log P/E -0.03 0.24
t-stat (-0.39) (0.87)
log P/D -0.01 -0.27
t-stat (-0.11) (-1.24)
FL -0.29 -0.98
t-stat (-0.70) (-1.47)
CS 0.16*** 0.25***
t-stat (3.21) (3.07)
TS -0.03** -0.03**
t-stat (-2.02) (-2.16)
SR 0.81 0.66
t-stat (1.38) (0.88)
R? 0.16 0.17 0.17 0.18 0.17 0.16 0.17 0.26 0.20 0.18 0.42
adj-R? 0.15 0.14 0.14 0.15 0.14 0.14 0.14 0.24 0.17 0.16 0.31
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Table OA.D: 5 Years Horizon Value Premium Predictability

The table reports the estimates of the regression
5
Z_il HML;; = by + b1 W/V; + b}, controls + ¢

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from
time ¢ over the horizon of 5 years; the independent variables are the time ¢ wage-share (W/V;), bondholders’
remuneration (B/V;), shareholders’ remuneration (D/V), investments to assets (I/A;), price-earnings, price-
dividends ratios (P/E; and P/D,), financial leverage (F'L;), credit spread (C'S;), term spread (T'S;) and one
year short real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics

are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and
*** denote statistical significance at the 10%, 5%, and 1% levels.

(1) (2) 3) (4) (5) (6) (7) (8) 9) (10) (11)

w/vV 7200 7.30%%% 7.8 7.16%** 7.3 7.29%%% 822 6.87**  6.68***  7.39***  8.88***
t-stat (3.46) (3.45) (3.45) (3.51) (3.18) (3.18) (3.53) (3.77) (4.09) (3.33) (3.94)
economic significance  0.44 0.45 0.44 0.44 0.44 0.45 0.50 0.42 0.41 0.45 37.70
B/V 0.63 146
t-stat (-0.26) (-0.51)
D/V -0.08 -0.64
t-stat (-0.02) (-0.23)
I/A 0.42 -8.40
t-stat (0.08) (-1.38)
log P/E -0.01 -0.27
t-stat (-0.10) (-0.51)
log P/D 0.01 0.18
t-stat (0.12) (0.42)
FL -0.88* -1.88**
t-stat (-1.88) (-2.38)
CS 0.11 0.19
t-stat (1.31) (1.37)
TS -0.06™** -0.06***
t-stat (-3.63) (-4.70)
SR 0.49 -0.56
t-stat (0.74) (-0.58)
R2 0.20 0.20 0.20 0.20 0.20 0.20 0.25 0.23 0.33 0.20 0.51
adj-R2 0.18 0.17 0.17 0.17 0.17 0.17 0.22 0.21 0.30 0.17 0.42
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Table OA.E: 7 Years Horizon Value Premium Predictability

The table reports the estimates of the regression
7
2'71 HML;; = by + b1 W/V; + b controls + ¢

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from
time ¢ over the horizon of 7 years; the independent variables are the time ¢t wage-share (W/V;), bondholders’
remuneration (B/V;), shareholders’ remuneration (D/V;), investments to assets (I/A;), price-earnings, price-
dividends ratios (P/E; and P/D;), financial leverage (FL;), credit spread (CS;), term spread (T'S;) and one
year short real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics

are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and
*** denote statistical significance at the 10%, 5%, and 1% levels.

(1) (2) 3) (4) () (6) (7) (8) (9) (10) (11)

w/v 6.63***  7.45*** 537"  6.03*** 6.36** 6.28** 7.51*** 587" 5.62*F  6.82"** 4.52**
t-stat (2.83) (3.33) (2.16)  (2.85) (2.65)  (2.58)  (2.91) (2.53)  (2.59) (2:91) (2.28)
economic significance  0.37 0.41 0.30 0.33 0.35 0.35 0.41 0.32 0.31 0.38 18.76
B/V -3.10 -11.79***
t-stat (-1.24) (-3.88)
D/V -5.81 -5.20"*
t-stat (-1.36) (-2.11)
1/A 8.73* 5.85
t-stat (1.94) (0.78)
log P/E -0.05 0.56
t-stat (-0.45) (0.96)
log P/D -0.05 -0.23
t-stat (-0.55) (-0.49)
FL -0.69 0.31
t-stat (-1.15) (0.44)
CS 0.12 0.55%**
t-stat (1.50) (4.10)
TS -0.07** -0.06**
t-stat (-2.38) (-2.07)
SR 0.47 -1.00
t-stat (0.75) (-0.95)
R? 0.13 0.16 0.17 0.17 0.14 0.14 0.16 0.17 0.32 0.14 0.55
adj-R? 0.12 0.13 0.14 0.15 0.11 0.11 0.14 0.14 0.29 0.11 0.46
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Table OA.F: 10 Years Horizon Value Premium Predictability

The table reports the estimates of the regression
10 ,
2'71 HML;4; = bg + by W/V; + b5 controls + €

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from time
t over the horizon of 10 years; the independent variables are the time t wage-share (W/V;), bondholders’
remuneration (B/V;), shareholders’ remuneration (D/V), investments to assets (I/A;), price-earnings, price-
dividends ratios (P/E; and P/D;), financial leverage (FL;), credit spread (CS;), term spread (T'S;) and one
year short real rate (SR;). Data are yearly on the sample 1946-2013. The Newey-West corrected t-statistics

are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols *, **, and
*** denote statistical significance at the 10%, 5%, and 1% levels.

O B ¢ 6) (6 (7 ® (10 (11

W/V 3.52  5.83*" 2.46 3.77 3.49 3.50 4.50**  3.56 2.34 2.93 2.27
t-stat (1.23)  (2.34) (0.93) (1.57) (1.23) (1.20) (2.08) (1.34) (0.98) (0.91) (1.18)
economic significance  0.17 0.28 0.12 0.18 0.17 0.17 0.21 0.17 0.11 0.14 9.50
B/V -6.01 -17.65%**
t-stat (-1.47) (-4.10)
D/V -8.62 -15.65%**
t-stat (-1.44) (-2.84)
I/A 15.69*** 21.89***
t-stat (2.84) (3.45)
log P/E -0.02 0.75**
t-stat (-0.26) (2.16)
log P/D -0.05 -0.26
t-stat (-0.71) (-0.83)
FL -0.88 1.21*
t-stat (-1.12) (1.74)
CS -0.00 0.54***
t-stat (-0.06) (5.28)
TS -0.06*** -0.02
t-stat (-2.97) (-0.97)
SR -0.87  -2.09**
t-stat (-0.85)  (-2.08)
R? 0.03 0.13 0.08 0.15 0.03 0.04 0.08 0.03 0.15 0.05 0.61
adj-R? 0.01  0.10 0.05 0.12 -0.01  0.00 0.05 -0.01  0.11 0.01 0.52
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Table OA.G: Long Horizon Value Premium Predictability: Time Trend

The table reports the estimates of the regression

W/V; =bo + bt + W)V,
S HMLy; =bo + bWV, + €

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from time ¢
over the horizon of 1, 2, 3, 5, 7 and 10 years; the independent variable is the residual of the time ¢ wage-share
(W/V;) regressed on the time index. Data are yearly on the sample 1946-2013. The Newey-West corrected
t-statistics are reported in parenthesis. Economic significance denotes standardized coefficients. The symbols
*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels.

Horizon
1 2 3 ) 7 10
W/V 1.34*  3.19***  5.16*** 7.03*** 6.39** 4.38"
t-stat (2.22) (2.87) (3.48) (3.37) (2.58) (1.70)
economic significance 0.18 0.29 0.39 0.42 0.35 0.20
R2 0.03 0.08 0.15 0.18 0.12 0.04
adj-R? 0.02 0.07 0.14 0.17 0.11 0.02
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Table OA.H: Long Horizon Value Premium Predictability: Sub-Samples

The table reports the estimates of the regression
> HMLeyi = bo+ biW/V; + e

where the dependent variable is the cumulative high minus low return (Fama and French (1992)) from
time t over the horizon of 1, 2, 3, 5, 7 and 10 years; the independent variable is the time ¢ wage-share
(W/V;). Data are yearly on the sample 1946-2013: Panel A and B report the estimates of the regression
respectively on the first and the second half of the sample. The Newey-West corrected t-statistics are reported

* kK

in parenthesis. Economic significance denotes standardized coefficients. The symbols *,

statistical significance at the 10%, 5%, and 1% levels.

, and *** denote

Panel A Horizon

1 2 3 5 7 10
sub-sample 1947-1979  1947-1979 1947-1978  1947-1977 1947-1976  1947-1975
WwW/vV 1.67* 2.80 4.49** 5. 72%** 5.36** 4.99
t-stat (1.70) (1.48) (2.13) (2.93) (1.97) (1.65)
economic significance  0.19 0.24 0.34 0.42 0.41 0.36
R? 0.04 0.06 0.12 0.18 0.17 0.13
adj-R? 0.01 0.03 0.09 0.15 0.14 0.10
Panel B Horizon

1 2 3 ) 7 10
sub-sample 1980-2013 1980-2012 1979-2011 1978-2009 1977-2007 1976-2004
W/V 1.17* 3.23** 5.28** 7.87* 7.58** 3.38
t-stat (1.71) (2.28) (2.46) (2.38) (2.27) (0.66)
economic significance  0.18 0.32 0.42 0.45 0.37 0.12
R? 0.03 0.10 0.18 0.20 0.13 0.01
adj-R? 0.00 0.07 0.15 0.17 0.10 -0.02
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