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-3I. I NTRODUCTION
Cochrane (1994) and more recently Beaudry and Portier (2004) revived the idea that “news
shocks” may be important sources of aggregate business cycle fluctuations. Cochrane (1994),
in particular, noted that one reason why traditional demand and supply sources of business
cycle fluctuations fared badly against the data was that economic agents may be subject to
(and hence observe) shocks that are not observable to the macroeconomists or the
econometricians. He then went on to conjecture that one such set of shocks may be
represented by changes in expectation about the future realization of economic fundamentals
(the so-called “news shocks”).
While news shocks are attractive in principle, because they provide a clear and plausible
example of disturbances unobservable to the econometricians but observable to the economic
agents, in practice it has proven difficult to build models in which they fit the business cycles
well. More recently, however, Beaudry and Portier (2004, 2007), Jaimovich and Rebelo
(2009), and Schmitt-Grohe and Uribe (2008) set up dynamic stochastic general equilibrium
(DSGE) models in which news shocks contribute significantly to explain aggregate
fluctuations in the data.2
If news shocks can drive the business cycle, they should also be important for asset prices that
are inherently forward looking variables. For instance, Beaudry and Portier (2006) and
Gilchrist and Leahy (2002) study the interaction between asset prices and news shocks.
Engel, Mark, and West (2008) also show that the main reason why fundamentals do not
predict exchange rates is that currencies indeed depends heavily on expectations about the
future value of the fundamentals as opposed to their current values as standard models
suggest. But it is difficult to measure expectations about the future value of the fundamentals
as they are not only a function of the present and the past, as it is often assumed in canonical
models, but also of the future. Thus, it is useful to model the role of information about future
fundamentals separately from information about current fundamentals.
Nonetheless, important theoretical results by West (1988) imply that conditioning on
information sets that include also information about the future value of fundamentals should
reduce the conditional variance of asset prices in present discounted value models (hereafter
PVM) relative to an environment in which agents form expectations about the future
conditioning only on current and past value of fundamentals.3 Thus, one might conjecture that
providing more information about future fundamentals in DSGE models (i.e., more
information about the exogenous stochastic processes) would reduce asset price volatility.
Since DSGE models typically generate less asset price volatility than in the data,
2

Devereux and Engel (2006, 2007) study optimal monetary policy in the presence of news shocks in a
two-country open economy model. Other recent studies include Christiano, Ilut, Motto, and Rostagno (2008),
who study the implications for the conduct of monetary policy of the presence of a disturbance about the future
value of the economy’s fundamentals, and Fujiwara, Hirose, and Shintani (2008), who examine the role of news
shocks in aggregate fluctuations for Japan and the United States.
3
Throughout this paper, we evaluate asset price volatility using the conditional variance following West (1988).

-4incorporating news shocks should make the empirical performance of these models even
worse with respect to this dimension of the data.
This paper incorporates news shocks about technology and monetary policy in a canonical,
closed-economy DSGE model and shows that the model’s ability to generate asset price
volatility is not necessarily undermined. More specifically, the paper’s contribution is twofold.
First, the paper studies the role of news shocks for asset price volatility in a PVM. After
providing a general definition of ‘news’, we show that the introduction of news shocks in such
partial equilibrium environment always induces a fall in asset price volatility relative to the
same model without news shocks.4 However, this does not necessarily imply that, with news
shocks, asset price volatility has to be low relative to that of the fundamental. In particular, we
show that if news shocks are positively correlated with current shocks (which we call
correlated news shocks for brevity), then the data generating process for the fundamental is
serially correlated.5 As a result, asset price volatility can increase in PVM relative to that of
fundamentals with the magnitude of this correlation, holding the unconditional variance of the
fundamental constant.
The fact that a persistent fundamental leads to a volatile asset price is well known in the
literature.6 The difference between a persistent fundamental process and a process with
positively correlated news shocks is that, in the latter case, the asset price depends both on
futute and current and past values of fundamentals, whereas in the former it depends only on
current and past values of fundamentals. This distinction is important because correlated news
shocks may help to explain why standard asset price models tend to fare badly against the
data, consistent with the insight of Chocrane (1994) and Engel, Mark, and West (2008).
Second and more importantly, we show that, in general equilibrium, introducing news about
future productivity needs not decrease asset price volatility relative to an environment without
news shocks (in which agents can observe only current and past values of fundamentals).7
That is, providing more information about the future value of the exogenous process may
increase the conditional variance of asset prices significantly. The reason is that, in general
equilibrium, the stochastic process for the endogenous fundamental (e.g., the cash flow from
the asset) is no longer invariant to the information set. In contrast, a crucial assumption of
West (1988) is that the stochastic process for the cash flow of the asset is invariant to the
information set. For example, in a PVM, the dividend process would be the same regardless of
4

In this paper, the expression “without news” means that agents do not have information about the future
fundamental, but the underlying stochastic process follows exactly the same process as “with news.”
5
It is therefore impossible for the econometrician, who does not observe news shocks, to distinguish between a
model in which agents observe correlated news shock and a model in which the fundamental process is persistent.
6
See for instance Frenkel (1976) on the so-called “magnification effect” of a persistent money supply process on
exchange rates volatility. More recently, interest rate smoothing has been used to explain high exchange rate
volatility—e.g., Chari, Kehoe, and McGrattan (2002), Benigno (2004), Monacelli (2004), and Groen and
Matsumoto (2004).
7
We also call a model “partial equilibrium” when the cash flow process is exogenous, i.e., invariant to the
information set, as in West (1988), and “general equilibrium” when the dividend process is endogenous and
affected by the information assumptions.

-5whether agents receive news about future dividends or not. However, in general equilibrium,
this may not be the case as alternative information assumptions may change the behavior of
economic agents. For example, news shocks about future technology can change consumption
and pricing behavior even though the exogenous stochastic process for technology is invariant
to the introduction of news shocks. As a result, the profit of the firm and the dividend process
can depend on whether agents receive the news about future productivity or not.
The DSGE model we set up is a simple production economy model with sticky prices. The
model is simple enough to yield closed-form solutions for key variables and their conditional
variances. The only model novelty is the introduction of both monetary and technology news
shocks. While allowing for news shocks to aggregate technology in DGSE models is not
controversial, considering monetary policy news shocks is more novel. We think about
monetary policy news as the by-product of an active communication strategy aimed at guiding
expectations about the future course of monetary policy, as we observe it in practice.8 In this
paper, we do not provide the rationale for an active monetary policy communication strategy,
but we study its effect on asset price volatility.
While the DSGE model we set up is too simple to attempt matching asset price volatility in
the data, a parameterized version of the model shows that the introduction of news shocks can
indeed increase asset price volatility dramatically, measured as conditional variance of the
asset price. The model also illustrates clearly the transmission mechanism of news shocks. By
doing so, we can illustrate the pitfalls of empirical analyses of the impact of monetary policy
shocks on asset prices that do not take the possible presence of news shocks into account. In
practice, monetary policy news shocks ought to be important for asset prices as evidenced by
the price of future contracts on monetary policy rates moving after monetary policy meetings
and the release of communications without actual changes in policy rates. Indeed, it is often
assumed (based on event studies) that new information about monetary policy plays an
important role for both asset prices and macroeconomic dynamics, but there is a limited
understanding of the precise transmission mechanisms at work. And a good understanding of
such mechanisms should proceed any quantitative assessment of the importance of news
shock for macroeconomic and asset price dynamics. In particular, as we shall see, our analysis
suggests that event studies of the effect of monetary policy shocks on equity prices may be
biased if they focus only on actual unanticipated policy changes.9 Based on our analysis,
which shows that it is impossible to identify news shocks by just observing fundamental data,
we conjecture that including asset prices in a model that allows for news shocks may help
econometricians to achieve their proper identification.
The rest of the paper is organized as follows. Section 2 provides a general definition of news
shocks and a partial equilibrium example that illustrates both the result of West (1988) as well
as the working of correlated news shocks. Section 3 sets up the general equilibrium model we
8

See for instance Okina and Shiratsuka(2004), Woodford (2008), Laseen and Svensson (2009), and Blinder,
Ehrmann, Fratzscher, De Haan and Jansen (2009).
9
Rigobon and Sack (2004) is a notable exception as their empirical approach does not require the assumptions
needed in the typical event study.

-6use and discusses its solution. Section 4 reports and discusses the main result of the paper on
the impact of news shocks on equity price volatility in general equilibrium. Section 5
develops implications of the analysis in the paper for the empirical study of the impact of
monetary policy shocks on asset prices. Section 6 concludes. The full solution of the model,
as well as other technical details are reported in Appendices at the end of the paper.
II. A PARTIAL E QUILIBRIUM E XAMPLE
In this section, with a partial equilibrium example, we first illustrate the implications of an
important result of West (1988) on asset prices and information assumptions. We then show
that a positive correlation between news and current shocks can increase the conditional
variance of asset price for a given variance of the fundamentals. This example also permits to
illustrate why it is important to model explicitly news shocks even if they were to reduce asset
price volatility relative to a model without news shocks. In the process, we establish useful
notation and intuition for the general equilibrium results that we present in Section 4.
Let {Ft } be an increasing sequence (i.e., Ft ⊂ Ft+1 ) of linear spaces spanned by the history
(current and past values) of a finite number of random variables, with {ft } being one of these
variables. We shall call {ft } a fundamental variable, i.e., the cash flow of the asset. Then, let
{Ht } and {It } be two other increasing sequences, with Ht being a strict subset of It , which
contains at least the history of {ft }.
Consistent with the specific definitions of news shocks currently used in the DSGE
literature—see for instance Jaimovich and Rebelo (2009) and Schmitt-Grohe and Uribe
(2008)—we define “news” as information that helps better predict the future value of the
fundamentals, i.e., information that reduces the conditional variance of future fundamentals.
Thus, a random variable zt can be defined as news about the fundamental ft+j if there exists a
positive integer j > 0 such that
Var(ft+j |It ) < Var(ft+j |Ht )

with zt ∈ It

but zt ∈
/ Ht .

(1)

This definition characterizes a news with two attributes. First, “news” is information about the
future value of fundamentals.10 Second, it is “useful” information in the sense that it reduces
the conditional variance of the future fundamental.
Consider now the following present discounted value asset pricing model (PVM)
∞
∑
xt (Ft ) =
β j P(ft+j | F t )

(2)

j=0

where xt (Ft ) is the asset price, P(ft+j |Ft ) is the linear projection of ft+j onto the linear space
Ft with j ≥ 0, and β is the discount rate. Importantly, note that the process for ft+j is
10

Empirical work sometime defines ‘news’ as new contemporaneous information, i.e., a surprise to current
variables. We use “current shocks” to label surprises to current variables while “news” strictly refers to
innovations to the future value of a variable.

-7invariant to the assumption made on the conditioning information set, although its expected
future value and present discounted value obviously depend on this.
In such a PVM, West (1988) showed that given Ht ⊂ It ,
Var(xt (It )|It−1 ) ≤ Var(xt (Ht )|Ht−1 ),

(3)

Var(xt (Ft )|Ft−1 ) = E[xt (Ft ) − P(xt (Ft )|Ft−1 )]2

(4)

where

is the conditional variance of xt given Ft−1 .11 The result says that if agents receive any
information (and not necessarily news) in addition to the history of the cash flows, the
conditional variance of the asset price will be smaller or equal to what it would obtain if
agents were to observe only the history of the cash flow at some horizon j.
We now construct an example of a PVM in which news shocks possibly correlated with
current shocks (which we call correlated news shocks for brevity) can generate asset price
volatility higher than the volatility of the fundamentals. Let It now be a linear space spanned
by the history of {ft } and {zt } up to time t, where zt is one of the random variables in {Ft }.
And let Ht be a linear space spanned by the history of {ft } up to time t and {zt } up only to
t − 1, with f0 = 0. Thus, zt ∈ It , zt ∈ Ht+1 , but zt ∈
/ Ht . In other words, under these
assumptions, agents in an environment with information It observe zt at time t, while agents
in an environment with information set Ht observe zt only at time t + 1. Here it is important
to note that there is no agent heterogeneity in the analysis, but rather alternative information
assumptions for the same homogenous representative agent model. We label the former
environment “with news”and the latter “without news”. Note finally that, although zt is
present in both environments, it is observed with one period delay in the model “without
news.”12
Consider now the following fundamental process that is driven by a current (εt ) and a possibly
correlated news shock (zt ):
ft = ft−1 + εt + zt−1 ,

(5)

where (εt , zt )′ are jointly i.i.d. zero mean processes, with Var(εt ) = σ12 , Var(zt ) = σ22 and
Cov(εt , zt ) = ϱσ1 σ2 and −1 < ϱ < 1. These assumptions imply that
zt = ϱ

11

σ2
εt + ηt ,
σ1

(6)

Note that this proposition requires only that one information set is a subset of the other. Of course, the
proposition can be applied specifically to the case in which the difference between the two information sets is the
news about the future value of the fundamental.
12
A third environment in which, unlike the agents in the model, econometricians cannot even observe the past
values of zt (but rather only ft ), is discussed in Appendix 1.
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linear projection onto εt plus an error term, ηt . Thus ηt is the portion of zt that is orthogonal to
the current shock. Note that, strictly speaking, ηt is also “news” according to the definition we
provided above as one can easily see from the special case of ϱ = 0 in which zt = ηt . For
illustrative purposes, however, it is preferable to consider the whole of zt and not only ηt as
news. This is because zt represents new information arriving at time t about future
fundamental ft+1 : zt = Et (∆ft+1 ) − Et−1 (∆ft+1 ). Nonetheless, the results that follow apply
to both zt and ηt .13
So the process for the fundamental can be rewritten as
ft = ft−1 + εt + zt−1
σ2
= ft−1 + εt + ϱ εt−1 + ηt−1
σ1
= ft−1 + θt + ϱθ θt−1 ,

(7)
(8)
(9)

where θt and ϱθ are defined in Appendix 1. These three alternative representations of the
process for ft show that an ‘identical’ fundamental process can be expressed in three different
ways depending on alternative specifications of the information set. While the economic
interpretations of these alternative representations are different, it is evident that it is
impossible to identify the specific information set at work observing only the time series
process of the fundamental. Note in particular that the surprise component of the fundamental
at time t, ft − Et−1 (ft ), is εt when agents observe zt , whereas it is εt + ηt−1 when agents
observe zt−1 only with a lag at time t. When agents do not observe zt at time t, they therefore
attribute to “current shocks” what actually stems from news shocks. Nonetheless, agents who
do not observe news shocks can still extract some information about the future value of the
fundamental from the current shock εt as they can distinguish between εt and zt−1 in ft − ft−1
(because zt−1 ∈ Ht ). But when agents observe zt at time t, they will form different
expectations even though the underlying fundamental process is exactly the same.14
The conditional variance of the fundamental process with respect to these two information
sets is
Var(ft |It−1 ) = Var(εt ) = σ12
(10)
≤ Var(ft |Ht−1 ) = Var(εt + ηt−1 ) = σ12 + (1 − ϱ2 )σ22 ,
with the equality holding if |ϱ| = 1, i.e., when the current innovation reveals all the
information contained in zt .15 When the absolute value of ϱ is close to one, the “usefulness”
13

This implies that additional assumptions or restrictions, such as the orthogonality condition in equation (6), are
required to distinguish between the two in the data.
14
Obviously, when agents cannot even distinguish ηt−1 from εt , because they do not observe even the history of
zt , like the econometrician, they will form yet different expectations for the same process. This third case
(equation 9) is discussed in Appendix 1.
15
Note that zt is indeed “news” as it reduces the conditional variance of the fundamental.

-9of news (in the sense of their ability to help predicting the future fundamental) is diminishing,
for given σ1 and σ2 —i.e., holding the unconditional variance of the underlying fundamental
Var(∆ft ) constant. The difference between the conditional variance of the fundamental with
or without news depends on 1 − ϱ2 and tends to zero as ϱ goes to one. This means that as |ϱ|
tends to one, agents who do not observe zt can extract information from εt about future
fundamentals with increasing precision. Thus, one economic interpretation of ϱ getting close
to one is that the current innovation and the news shock become very similar. Note finally that
the data generating process of the fundamental is invariant to the information set of the agent,
but it does change depending on the value of ϱ, even though the unconditional variance of
fundamentals does not change with ϱ.
Introducing news shocks explicitly in the model is useful even if it reduces asset price
volatility. First, correlated news shocks can provide an economic interpretation of what may
otherwise just appear to the econometrician as a “persistent” process. In other words, a
stochastic process for the fundamental appearing to be persistent to the econometrician may
be also due to positively correlated news shocks that are not observed by the econometrician.
For instance, persistent interest rate processes may be interpreted as being generated by
correlated news shocks. Monetary announcements regarding the future course of policy
(monetary news shocks) tend to go in the same direction as the actual policy actions (current
shocks), but they also can go in different directions, thus providing more information about
the future course of policy interest rates than it can be inferred by simply assuming that
interest rates are persistent. Second, as we shall see in Section 4, grounding the empirical
analysis of the impact of monetary policy shocks on asset prices in a model that explicitly
allows for the possible presence of news shocks may help to shed light on potential omitted
variable bias problems in their estimated impacts.16
Let’s now explore the implications for asset price. The asset price at time t conditional on It is
xt (It ) =

∞
∑

β j E(ft+j |It ) =

j=0

1
β
ft +
zt
1−β
1−β

(11)

while the asset price at time t conditional on Ht is
xt (Ht ) =

∞
∑
j=0

β j E(ft+j |Ht ) =

1
β
σ2
ft +
ϱ εt .
1−β
1 − β σ1

(12)

Notice here that the asset price depends not only on the current fundamental ft but also on the
news zt if this is observed by the agents in economy. Therefore, assessing the performance of
an asset price model (a PVM, for example) while making incorrect information assumptions
can lead to reject the model when in fact it is the information assumption that one should
reject. That is, the often lamented lack of economic understanding of asset prices may be the
16

Rigobon and Sack (2004) point out that empirical analyses based on event studies often suffer from omitted
variable bias.
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the data by just observing fundamental data, the asset price xt (It ) contains information about
news that can be inferred from the data using a model that allows for such a possibility. In this
respect, adding asset prices to an empirical model of the fundamental process that also allows
for the possible presence of news shocks can help the econometrician to unveil a ‘truer’
fundamental process, and thus deepen our understanding of asset price dynamics and their
determinants.17
Compare the conditional variances of the asset price under two alternative information
environments. These are, respectively,
(
)
1
(εt + βzt )
Var(xt (It )|It−1 ) = Var
1−β
(13)
)
−2 ( 2
2 2
= (1 − β)
σ1 + 2βϱσ1 σ2 + β σ2 ,
(
)
σ2
1
Var(xt (Ht )|Ht−1 ) = Var
(εt + ηt−1 + βϱ εt )
1−β
σ1
(
)
= (1 − β)−2 σ12 + 2βϱσ1 σ2 + [β 2 + (1 − β 2 )(1 − ϱ2 )]σ22 .
(14)
Thus, consistent with West (1988), the conditional variance of the asset price with news
shocks is smaller than that without news shocks by the factor (1 − β 2 )(1 − ϱ2 )σ22 (whether the
news shocks are correlated with current shocks or not).
Including news shocks in the PVM, however, needs not reduce asset price volatility relative to
the unconditional variance of the underlying fundamental. The unconditional variance of the
fundamental is
Var(∆ft ) = Var(εt + zt−1 ) = σ12 + σ22 ,

(15)

which does not depend on ϱ. Thus, a larger ϱ can increase the conditional variance of the asset
price, while leaving the unconditional variance of fundamental unchanged. In fact, as ϱ gets
closer to one, correlated news shocks generate higher asset price volatility, like models with
persistent fundamentals in which there is the so-called magnification effect (e.g., Frenkel,
1976). This is because, as ϱ increases, the fundamental process becomes more persistent and
news become less useful to predict future fundamentals (because we can predict them based
on current shocks).
In practice we could increase the conditional variance of asset prices by simply assuming an
MA(1) process like equation (9) above. Proceeding in this manner, however, is problematic if
17

For instance, Rudebusch (2006) studies policy interest rate smoothing using term structure information and
finds that this is better interpreted as a response to a slow moving flow of economic data than monetary policy
inertia per se. Barsky and Sims (2010) identify TFP news shock by including stock prices in a otherwise
standard VAR model. Following the same methodology, Kurmann and Otrok (2010) find that TFP news shocks
explains most movement in the slope of term structure.
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actual realization of news shocks may or may not be similar to the current shocks. That is, in
general ηt ̸= 0, meaning that agents without news always make errors in making inference
about news based on εt even if they are “correlated” news. Unlike the fundamental process
which is invariant to the information set, the realization of the asset prices will be affected by
the assumption on the observability (or lack thereof) of zt . Thus, model-based asset prices
will be different depending on the inclusion or not of news, i.e., xt (It ) ̸= xt (Ht ). In addition,
as we show in Appendix, even if the econometrician extracts the best possible information
from the fundamental process without news, it is qualitatively different from the model with
news shocks. While ceteris paribus a higher value of ϱ mitigates the problem by allowing
agents without news or econometricians to extract better information from current
fundamentals, a higher value of σ2 may exacerbate this problem by increasing the importance
of news about the future in the data generating process.
In sum, as shown in the seminal contribution of West (1988), the introduction of news shocks
reduces asset price volatility, measured by the conditional variance of the asset price for a
given univariate representation of the underlying fundamental (cash flow) process, relative to
the environment in which agents do not observe news shocks. However, our simple example
suggests that if news shocks are positively correlated with current shocks, asset price volatility
relative to the volatility of the cash flow process can increase with this correlation for a given
variance of the cash flow process. The reason is that correlated news shocks induce a
“magnification effect” in the asset price volatility, generated by a fundamental process that
appears persistent to the econometrician or the economic agents in an environment without
news. As we have demonstrated (and as also implied by the proposition of West, 1988), if
agents do not observe correlated news shocks, the conditional variance of the asset price is
even larger in the PVM, holding constant the data generating process of the cash flow.
We have also shown that modeling news shocks explicitly can help to explain why asset prices
do not simply depend on current fundamentals. Thus, the point made by Cochrane (1994) that
news shocks may help to understand the business cycle also applies to asset prices. It is
therefore important to allow for news shocks in asset price models even though they may
reduce the conditional variance of asset prices relative to an environment without news
shocks. And even more so given that, as we shall see in Section 4, this volatility reducing
effect may not be necessarily present in general equilibrium.
III. A DSGE M ODEL
We employ a relatively simple dynamic stochastic general equilibrium (DSGE) model to
characterize the effects of news shocks on asset prices in general equilibrium. Except for
news shocks, the model and its solution are standard. We keep the model simple to obtain
analytical solutions.
The model is a production economy with unit population, nominal rigidity and news shocks.
Goods prices are set one period in advance. There are two exogenous processes, for the money

- 12 supply and labor productivity, and we assume that agents can receive new information about
both variables one period in advance. Firms are monopolistic competitors that use a linear
technology with no capital. Since agents are all alike, equity prices are simply the present
discounted sum of future profits (by ruling out bubble solutions). In the rest of this section, we
describe the model setup in more detail, while its full solution is reported in Appendix 2.
A. Households
The representative household j maximizes
max
Ct (j),Mt (j),Lt (j)

Et

∞
∑

(

s=t

κ1
Cs (j)1−ρ
+
1−ρ
1−ε

(

Ms (j)
Ps

)1−ε

κ2
−
Ls (j)1+ψ
1+ψ

)
,
(16)

subject to a budget constraint in which we assume that asset markets are complete in nominal
terms and households receive a lump-sum transfer from the national government generated by
seignorage. The consumption basket is Ct (j), MPt (j)
is real money balance, and Lt (j) is the
t
labor supply. The following standard parameter restrictions are assumed to hold on the inverse
of the intertemporal substitution elasticity, money demand interest rate semi-elasticity, inverse
of the wage elasticity of labor supply, and the weights of money balances and labor disutility
in the period utility flow, respectively: ρ > 0, ε > 0, ψ ≥ 0, κ1 and κ2 > 0. The consumption
basket Ct (j) is defined as
[∫
Ct (j) ≡

1

Ct (j, i)

(λ−1)/λ

]λ/(λ−1)
di
,

(17)

0

where λ > 1 denotes the elasticity of substitution among different varieties. Given these
baskets, the aggregate price index can be written as
[∫

]1/(1−λ)

1
1−λ

Pt (i)

Pt =

di

,

(18)

0

Given prices and the total consumption basket Ct , the optimal consumption allocation satisfies
(since households are identical, we can suppress the index j):
(
)−λ
Pt (i)
Ct (i) =
Ct .
(19)
Pt
The other first order conditions are
Lψ
Wt =κ2 −ρt ,
Ct /Pt
( )ε
Mt
Ctρ
,
=κ1
Pt
1 − Et βDt,t+1

labor supply

(20)

money demand,

(21)

- 13 where
Dt,t+s ≡

−ρ
Ct+s
/Pt+s
−ρ
Ct /Pt

(22)

is the stochastic discount factor or the pricing kernel.
B. Firms
Firms are monopolistic competitors with a linear technology in labor:
Yt (i) = At Lt (i),

(23)

where Yt (i) is firm i’s production, Lt (i) is firm i’s labor input, and At is common productivity
across all firms.
Firms supply goods as demanded. We assume that firm i presets its price Pt (i) one period in
advance. The firm’s output price is set to maximize its discounted profit, given other firms’
prices. The discounted profit for firm i is
Dt−1,t Πt (i) = Dt−1,t [Pt (i)Yt (i) − Wt Lt (i)],

(24)

where the demand for firm i’s good is, respectively,
(
Yt (i) =

Pt (i)
Pt

)−λ
Ct .

(25)

Thus, the optimal preset price is
Wt
Ct
λ
At
Pt (i) =
,
λ − 1 Et−1 Dt−1,t Ct
Et−1 Dt−1,t

(26)

Since all firms are alike, Pt (i) = Pt for all i.
C. Market Clearing and Equilibrium
Labor and goods markets clear as follows:
Yt = At Lt = Ct .

(27)

Given goods prices, households satisfy the first order conditions for their consumption. The
money market clears equating money demand from the households’ first order conditions and
money supply as specified below. We also assume that, in the initial state, A0 = 1 and P0 = 1,
and that there is no news about the future at time 0. Given the exogenous processes for
productivity and money supply, equilibrium is then defined as usual.

- 14 D. Stochastic Processes and Information Assumptions
The assumptions we make on the stochastic processes driving the model dynamics are
different from those used in the typical DSGE model, but they are now standard in the news
literature. The aggregate productivity level, ln(At ), has a unit root. Specifically, we assume
that
at ≡ ln(At ) = at−1 + ν1,t + ν2,t−1 ,

(28)

where (ν1,t , ν2,t )′ are jointly i.i.d. over time with mean zero, Var(ν1,t ) = σν21 , Var(ν2,t ) = σν22 ,
and Cov(ν1,t , ν2,t ) = ϱa σν1 σν2 . Note that ν1,t is a traditional productivity shock, which we call
“current shock” , while ν2,t provides information about productivity one period in advance,
i.e., on at+1 at time t. Thus, ν2,t is news about productivity as the conditional variance of at+1
is smaller when we include ν2,t in the information set.
To label alternative information sets, we use the notation developed in Section 2. That is
ν2,t ∈ It and ν2,t−1 ∈ Ht but ν2,t ∈
/ Ht . Thus, It denotes the information set when the agents
can observe news, while Ht is the information set when agents do not observe news, i.e.,
agents in Ht do not observe ν2,t until time t + 1 even though ν2,t is realized at time t. Like in
the previous section, for brevity, we shall call the first environment “with news” and the
second “without news”respectively. It is important to stress here that the underlying stochastic
process for productivity is not affected by the introduction of news shocks, which only
changes the information set of agents in the two environments.
For the money supply, we assume the following processes:
ln(Mt ) = ln(Mt−1 ) + µt ,

(29)

µt = ν3,t + ν4,t−1 + χ1 ν1,t + χ2 ν2,t−1 + χ3 ν2,t ,

(30)

where µt is

with (ν3,t , ν4,t ) jointly i.i.d. over time, with mean zero, Var(ν3,t ) = σν23 , Var(ν4,t ) = σν24 ,
Cov(ν3,t , ν4,t ) = ϱm σν3 σν4 , and independent from ν1,t and ν2,t .
Here, ν3,t and ν4,t are the traditional shock to the current period money stock and the news
shock about next period’s money stock, respectively, while χ1 , χ2 , and χ3 are monetary policy
responses to different productivity shocks. Specifically, χ1 is the reaction coefficient to a
current productivity shock, χ2 is the delayed reaction to a news shock, while χ3 is the
contemporaneous reaction to a news shock. Note that while χ2 is the monetary policy reaction
to the news shock when this materializes in productivity, χ3 is the reaction to the news shock
when it arrives before its materialization in productivity. This implies that χ2 ν2,t−1 is also the
anticipated monetary policy response to a productivity news shock, as agents in the economy
know in advance that the monetary authority will react to this shock when it materializes in
productivity in the next period. Thus, such a reaction is akin to a monetary policy news shock

- 15 (ν2,t−1 ) because it does not affect the money supply until the authority actually reacts to the
materialization of the productivity news shock, but it is expected one period in advance. On
the other hand, χ3 ν2,t can be seen as a current monetary policy shock because agents in the
economy cannot anticipate it one period in advance. Note that χ3 ν2,t can also be interpreted as
a “preemptive” monetary policy reaction. In a typical model without news, it is sometimes
described as reaction to an “expectation.” However, the introduction of an explicit reaction to
a news shock is important when expectations about future fundamentals cannot be described
as a mere function of past and current fundamentals.18
These monetary policy responses are neither realistic nor optimal, but they permit to highlight
the linkages between the monetary policy response to different shocks and asset prices. In
addition, as we have shown in the previous section, asset prices carry information about future
fundamentals, and the monetary authorities may react to asset prices if reaction to future
fundamentals is justified and the authority does not have as good information as market
participants. More generally, while monetary policy news shocks (ν4,t ) may be novel in the
DSGE literature, many policy communications can be easily interpreted as monetary policy
news shocks.19
Note finally that, for ease of interpretation of the results in the next section, it is useful to
define the following auxiliary variables:
µ1,t ≡ ν3,t + χ1 ν1,t + χ3 ν2,t ,

µ2,t ≡ ν4,t + χ2 ν2,t ,

(31)

so that µt = µ1,t + µ2,t−1 where µ1,t are the surprise components of the money supply (i.e., the
policy reaction to the current productivity shock and/or the current shock to the money
supply), and µ2,t is news about future money supply plus the delayed (thus anticipated) policy
response to the news about future productivity.
E. Solution
We solve the model by log-linearizing around an initial steady state. For any variable, lower
case notation stands for its log-deviation from the initial steady state. The Appendix 2 reports
a complete model solution. In the rest of this section, we discuss the implications of the
model’s solution for equity price volatility.
We solve the model assuming that agents observe news, but it is simple to obtain the solution
when agents do not observe news. This is because the model with news shocks nests the
standard model without news shocks. The difference between the two models is that news
shocks have specific effects when agents observe them, which are not present without news.
However, the effects of current shocks (ν1 , µ1 ) is the same whether agents observe news or
not, assuming no correlation between news shocks and current shocks. The solutions in both
18

Christiano et.al. (2008) find that a Taylor rule that does not react to productivity news shock when it occurs
(e.g., χ3 = 0) can generate asset price booms and busts in their model.
19
Sekine and Teranishi (2008), for example, discuss the effect of policy communication on the volatility of
inflation. Okina and Shiratsuka (2004) study the effect of monetary policy commitment on the yield curve.
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processes (i.e., ν1 , ν2 , and µ1 , µ2 respectively). When agents do not observe news, they are
surprised by news only one period after the news has arrived. And hence the effect of a unit
‘news shock’ when agents do not observe them is the same as that of a unit current shock.
IV. G ENERAL E QUILIBRIUM R ESULTS
In this section, we study the volatility impact of the introduction of news shocks in general
equilibrium. Specifically, we provide an example in which the introduction of news about
future productivity leads to an increase in the conditional variance of the equity price. Then
we discuss monetary policy news shocks and the interaction of news shocks with a stochastic
discount factor. Finally, we introduce a correlation between current and news shocks to show
that the magnification effect that we discussed in Section 2 may not be operative in general
equilibrium. Before proceeding, recall that when we compare asset price volatility with or
without news shocks, we keep the underlying stochastic process unchanged, and only change
the information set of the agents.
A. News Shocks and Equity Prices
In the model, equity prices are discounted present values of dividends. In general equilibrium,
however, dividends depend not only on the realization of the underlying exogenous stochastic
processes for productivity and money supply, but also on the expected future values of these
processes. This implies that alternative information assumptions can affect the dividend
process itself unlike in the present discounted value example of section 2, in which the
dividend process is invariant to the assumptions on the information set.20 This is because, in
general equilibrium, consumption, the wage rate, sales, pricing, and hence profits all depend
on current as well as news shocks to the exogenous processes.
The reason why consumption is different when the information set is different is very
intuitive: if agents know today (via news shocks) that tomorrow is going to be a good time,
then they start to adjust today. This in turn affects sales and firms’ profits. At the same time,
because of price rigidity, some variables cannot adjust immediately in response to shocks. As
a result, in a general equilibrium model with news shocks, it is possible to obtain a more
volatile equity price than in the environment without news for certain parameter values.
Equities in our model are claims that pay off the firm’s profit every period. Firms do not have
physical capital, but they have monopolistic power that generates profits.21 Given the
assumption of complete asset markets and the discount factor, the pre-dividend price of a
20

As we have already noted, exogenous processes are invariant to alternative assumptions on the information set.
This specification is isomorphic to the case in which firms are endowed with a fixed stock of capital that does
not depreciate. We do not model investment decisions for simplicity and to obtain analytical solutions. An even
simpler endowment economy, however, would not generate the results we report as the firm cash flow would not
exist in this case.

21

- 17 claim on the firm’s profit can be written as
Qt = Πt + Et [βDt,t+1 Qt+1 ] .

(32)

Thus, the linearized equity price22 is
qt = β Et qt+1 + (1 − β)πt − βit ,

(33)

where it = Et (−dt,t+1 ) is the (linearized) nominal interest rate between period t to t + 1.23
Then, it is straightforward to derive the following expression for the return on equity, rt :
rt+1 = it + (qt+1 − Et qt+1 ).

(34)

This expression shows that the excess return on equity over the nominal interest rate,
rt+1 − it , is equal to the surprise component of equity prices, qt+1 − Et qt+1 . Note also that the
return on equity is not i.i.d., as the nominal interest rate is known at time t, i.e., Et (rt+1 ) = it ,
but its excess return is indeed an i.i.d. process as one would expect. This equation also implies
that the variance of the excess return is the same as the conditional variance of the equity price
innovation, which is the focus of our analysis.24 Note finally that, in our model, good prices
are set one period in advance and hence surprise components or excess returns are the same in
both nominal and real terms.
The surprise component of the equity price is
qt+1 − Et qt+1 = rt+1 − it
=(Λ1 + Λ2 )ν1,t+1 + Λ2 ν2,t+1
+ Λm {[(1 − β)ε + β] (µ1,t+1 ) + βµ2,t+1 } ,

(35)

where
ζ
Λ1 ≡(1 − β)
(ψ + 1) ,
1−ζ
{[
}
(
)] (
)
1−ρ
ζ ρ+ψ
1
ψ+1
Λ2 ≡ 1 + (1 − β)
−
ρ 1−
+ (1 − ρ) β
,
ρ
1−ζ ρ
ε
ρ+ψ
(
)
1−ρ
ζ ρ+ψ
−
,
Λm ≡1 + (1 − β)
ρ
1−ζ ρ
and ζ = (λ − 1)/λ is the steady state labor share of revenue. We can now study the volatility
impact of introducing news shocks.
22

As we use the standard linear approximation, the covariance terms drops.
Note that it is the log deviation from the steady state net interest rate, 1−β
β .
24
We use “excess return,” “unexpected return,” and “surprise component of the equity price return”
interchangeably.
23
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From equation 35, we can see that productivity news shocks, ν2,t+1 , affect the excess return
unless Λ2 = 0 (i.e., both ε = 1 and ρ = 1 ). Let qt (It ) be the equity price when agents observe
a news shock (ν2,t ) at time t, and qt (Ht ) be the equity price when agents do not observe at
time t (i.e., they observe it only at time t + 1 together with the current shock ν1,t+1 ). Further,
to isolate the general equilibrium effect of news shocks, we assume ϱa = 0. Assuming ϱa = 0
also simplifies the analysis because the surprise component of productivity for the agents who
do not observe news is the same as the actual productivity change. That is, when agents
observe news shocks ν2,t only at time t + 1, at+1 − E(at+1 |Ht ) = ∆at+1 = ν1,t+1 + ν2,t . In
contrast, the surprise component of productivity for agents who do observe news shocks is
at+1 − E(at+1 |It ) = ν1,t+1 .
First, ignoring monetary shocks and the monetary reaction to the technology shocks for
simplicity, we can rewrite the surprise component of the equity price with news shocks as
follows:
qt+1 (It+1 ) − E(qt+1 (It+1 )|It ) = (Λ1 + Λ2 )ν1,t+1 + Λ2 ν2,t+1 .

(36)

When agents do not observe news shocks we can replace ν2,t+1 with zero and ν1,t+1 with
ν1,t+1 + ν2,t in the above equation.25 Thus, without news shocks, we have
qt+1 (Ht+1 ) − E(qt+1 (Ht+1 )|Ht ) = (Λ1 + Λ2 ) (ν1,t+1 + ν2,t ) .

(37)

Now it is easy to see that the difference in the conditional variances of these two surprise
components is given by the following expression:
Var(qt+1 (It+1 )|It ) − Var(qt+1 (Ht+1 )|Ht )
2
= − (Λ1 + 2Λ2 )Λ1 σν2
.

(38)

Asset price volatility with news shocks is larger than without news shocks—i.e., the sign of
this expression is positive—when Λ1 + 2Λ2 < 0 as Λ1 > 0. In general, Λ1 + 2Λ2 can be either
positive or negative. However, it is possible to find cases in which its value is negative for
plausible assumptions on the parameter values. For instance, suppose ε = 1 and ψ = 0 (i.e.,
unit interest rate elasticity of money demand (1/ε) and linear disutility of labor, as often
assumed in the literature because of lack of direct empirical evidence on this parameter). The
above equation then simplifies to
Var(qt+1 (It+1 )|It ) − Var(qt+1 (Ht+1 )|Ht )
[
]
1−ρ
ζ
ζ
2
= − 2β
+ (1 − β)
(1 − β)
σν2
,
ρ
1−ζ
1−ζ

(39)

which, for instance, is positive if the labor share ζ = 2/3, the discount factor β = .95, and the
ζ −1
) ≈ 1.06.26
inverse of elasticity of intertemporal substitution ρ ≥ (1 − 1−β
2β 1−ζ
It is easy to see that if ϱa ̸= 0, then we have to replace ν2,t+1 with ϱa σ2 /σ1 ν1,t+1 and ν1,t+1 with ν1,t+1 + ηt
where ηt ≡ ν2,t − ϱa σ2 /σ1 ν1,t .
26
Note that if ρ = 1, the expression (38) is positive for ε = .8, ζ = 2/3, and β = .95.
25
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Portier (2006) and Barsky and Sims (2010), the equity return falls with a positive productivity
news shock. This is because Λ2 < 0 when Λ1 + 2Λ2 < 0. In fact, our simple model cannot
generate simultaneously an increase in the equity return in response to a positive productivity
news shock and higher equity price volatility with the introduction of news shocks, unless
monetary policy reacts to these shocks in specific ways. As we shall see below, however, with
a specific monetary policy reaction to productivity news shocks, the model can generate both
the right comovement and higher volatility.
Why is the equity price more volatile when agents observe news in this general equilibrium
example? As equations (36) and (37) show, the difference in the equity price response to news
shocks is due to ν2 as the effect of current shocks ν1 is the same in the two model
environments. So let’s consider how ν2,t affects asset prices. When agents do not observe
news, ν2,t surprises them only one period later, at time t + 1, when the news materializes in
productivity. In contrast, when agents observe news, ν2,t surprises them when it arrives, at
time t. Also, since ν2,t has a permanent effect on productivity, agents update their
expectations about future productivity when they are surprised (either at time t or t + 1
depending on the information environment). In turn, in both environments, higher expected
future productivity reduces the future good price and hence the future nominal profit for the
parameter values we assumed.
However, today’s profit increases only if agents are surprised, by either the realization of a
current productivity shock in both environments or by the materialization of a past news
shock in the environment without news shocks. A positive surprise in current productivity
thus has two offsetting effects on the equity prices—a positive effect via the impact on today’s
profit and a negative effect via the impact on future nominal profits. Since the effect on future
profits is larger, such a shock depresses equity price.
In contrast, when agents observe news shocks, the only effect of a positive productivity news
shock on the equity price is via a reduction in the nominal future profits with no offsetting
impact on today’s profit (because the current profit does not change in response to the news
shock with this parametrization.)27 As a result, the equity price decreases more with a news
shock than with a current shock in both environments (or with the materialization of a past
news shock in the Ht environment). That is, the impact of ν2 on the equity price is bigger
when agents observe news than when agents do not.
Trying to match asset price volatility in the data is beyond the scope of the simple model we
set up; however, it is still possible to quantify the impact of the introduction of news shocks
on asset price volatility in our model, for plausible parameter values. Figure 1 plots the
conditional variance of equity prices with or without news shocks as a function of ρ (inverse
of the intertemporal elasticity of substitution, or the coefficient of relative risk aversion) for
When ε ̸= 1, current profit will be affected by news shocks via a consumption smoothing channel, but the
quantitative impact is small as far as ε ≈ 1.

27

- 20 three different values of ε (the inverse of real money demand elasticity to the interest rate) to
illustrate how the impact on the asset price volatility depends on the various parameters.
Figure 2 plots the log difference of these conditional variances in the two model
environments, ln Var(qt+1 (It+1 )|It ) − ln Var(qt+1 (Ht+1 )|Ht ). Note that, in these
computations, we assume no monetary policy shock as well as no monetary policy response to
any productivity shock. The variances of the productivity news shocks and current shocks are
unity with no correlation between current and news shocks. Other parameter values are the
same we assumed above: ψ = 0, β = .95, ζ = 2/3.
Introducing news shocks in the model, under these parameter assumptions, can have a
potentially large impact on the conditional variance of asset prices. While the absolute values
of the conditional variances are small in this simple model (Figure 1), the log difference
between the model with and without news shocks is very large (Figure 2). When
Λ1 + 2Λ2 = 0, the two conditional variances are the same, while the log difference goes to
infinity when Λ1 + Λ2 = 0, as the equity price does not respond when agents do not observe
news (see equation 37). As explained above, this is the crucial distinction in the transmission
of current and news shocks. While this example inevitably reflects the simplicity of the model
and the specific assumptions made on parameter values, it shows that the effect of news
shocks on asset price volatility in general equilibrium can be potentially large.
C. Monetary Policy News Shocks
We now consider monetary policy news shocks. Recall that
µ1,t ≡ ν3,t + χ1 ν1,t + χ3 ν2,t ,

µ2,t ≡ ν4,t + χ2 ν2,t ,

(40)

Consider first the case in which there is no monetary policy response to productivity shocks.
Monetary policy news shocks alone do not generate higher asset price volatility in this simple
model. In fact,
Var(qt+1 (It+1 )|It ) − Var(qt+1 (Ht+1 )|Ht )
2
= − Λ2m (1 − β)ε [(1 − β)ε + 2β] σν4
.

(41)

Since ε > 0, this expression is always negative, meaning that a monetary policy
announcement alone cannot increase the conditional variance of equity price.
Consider now a more realistic situation in which monetary policy reacts to productivity news
shocks, assuming for simplicity that there are no monetary policy news shocks (i.e., ν4,t is
zero). Specifically, assume that
µt (It ) = χ1 ν1,t + χ2 ν2,t−1 + ν3,t ,
µt (Ht ) = χ1 (ν1,t + ν2,t−1 ) + ν3,t ,

(42)
(43)

with χ3 = 0, so that monetary policy responds only to the materialization of a previous period

- 21 news shock or to the realization of a current shock in productivity.28 With this monetary
reaction function, we have that
qt+1 (It+1 ) − E(qt+1 (It+1 )|It )
= {Λ1 + Λ2 + Λm χ1 [(1 − β)ε + β]} ν1,t+1
+ (Λ2 + Λm χ2 β)ν2,t+1 + Λm [(1 − β)ε + β] ν3,t ,

(44)

qt+1 (Ht+1 ) − E(qt+1 (Ht+1 )|Ht )
= {Λ1 + Λ2 + Λm χ1 [(1 − β)ε + β]} (ν1,t+1 + ν2,t ) + Λm [(1 − β)ε + β] ν3,t .
(45)
Therefore, in order to have higher conditional variance by introducing news shocks with the
specific monetary reaction above, the following inequality has to hold:
Var(qt+1 (It+1 )|It ) − Var(qt+1 (Ht+1 )|Ht )
= − {Λ1 + 2Λ2 + Λm χ1 [(1 − β)ε + β] + Λm βχ2 }
2
× {Λ1 + Λm χ1 [(1 − β)ε + β] − Λm βχ2 } σν2
> 0.

(46)

Depending on the sign and values of χ1 and χ2 and the other parameter values, this last
expression can be satisfied.29 In order to quantify the difference between these two
expressions, assume ε = 1 and ψ = 0 as before, and consider an optimal monetary policy
reaction in the sense that it replicates the flexible price equilibrium (i.e., χ1 = 1 and
χ2 = 0).30 In this case, we find that
Var(qt+1 (It+1 )|It ) − Var(qt+1 (Ht+1 )|Ht )
2
= − (Λ1 + 2Λ2 + Λm )(Λ1 + Λm )σν2
[
][
]
1
1 2
= − (1 + β) − β β + (1 − β) σν2 ,
ρ
ρ

(47)

implying that news shocks can increase equity price volatility for ρ > 1 + 1/β (a plausible
value, slightly larger than 2, for the assumed values of the other parameters and β = .95).
Thus, this example shows that, even when monetary policy responds optimally, the
introduction of news shocks can indeed increase asset price volatility.31
With this monetary policy reaction, however, the model cannot generate the positive
comovement between the equity price and the productivity news shock documented by
Assuming χ3 ̸= 0 is not plausible when agents do not observe news. Therefore, environments with and without
news shocks cannot be compared if χ3 ̸= 0. Note also that when agents and the monetary policy authority do not
observe productivity news shocks, then the whole term (ν1,t + ν2,t−1 ) is a current productivity policy shock
consistent with the discussion above.
29
Recall that we have not imposed sign restrictions on these coefficients.
ψ+1
30
at .
The flexible price consumption level is ρ+ψ
31
Note that studying how alternative monetary policy reactions to news shocks may affect asset price dynamics
for a given information set such as It is a related but different question than we address in the paper. Christiano
et. al. (2008) investigate this question in a more realistic model. One could start to address this question in our
model by examining equation (35).
28

- 22 Beaudry and Portier (2006) and Barsky and Sims (2010). This property of our model is
consistent with the theoretical findings of Gilchrist and Leahy (2002). That study shows that a
simple real business cycle model (RBC) cannot generate positive comovement between stock
prices and productivity news shocks, but a sticky-price model with a Taylor rule with interest
rate smoothing (which does not necessarily represent an optimal monetary policy rule) could
generate such a correlation. Effectively, our “optimal” monetary policy is such that
consumption and labor replicates a flexible price allocation (i.e., the allocation that would
prevail in a simple RBC allocation), which explains why our model displays properties similar
to those of an RBC model.
In order to generate a positive correlation between the news shock and equity price in our
model, we need a specific monetary policy reaction to productivity news shocks. Specifically,
we need to assume that the coefficient on the news shocks in equation (44) is positive. Thus,
we can obtain a positive correlation between equity price and news shocks if
Λ2 + Λm χ2 β > 0, which in turn is true if and only if
[
(
)] [ (
)
]
1−ρ
ζ ρ+ψ
1 ψ+1
ψ+1
1 + (1 − β)
−
ρ 1−
+ χ2 +(1−ρ)
> 0.
ρ
1−ζ ρ
ε ρ+ψ
ρ+ψ
(48)
More simply, assuming a positive response of the equity price to a monetary policy shock, i.e.,
Λm > 0 (which in the model is true for plausible parameter values), we can satisfy the above
Λ2
.
condition if χ2 > − βΛ
m
It is now evident that to generate higher volatility with the introduction of news shocks and a
positive correlation between the news shock and equity price, the inequalities (46) and (48)
must hold at the same time. Assuming that the first term of the left hand side of inequality
(46) is positive, which is true under reasonable parameter values, we need the second term to
be negative; therefore, we need
−Λ1 + Λm βχ2
χ1 <
.
(49)
Λm [(1 − β)ε + β]
Using this condition together with the inequality (48) we can obtain sufficient conditions for
higher equity price volatility and a positive correlation between the news shock and equity
price. For example, if ε = 1, ψ = 0, ρ = 1, ζ = 2/3, β = .95, and χ1 = .4 and χ2 = .6 then
the two conditions for the higher volatility and positive comovement are indeed satisfied.32
D. Stochastic Discount Factor and News Shocks
As we know from the empirical finance literature—e.g., Campbell (1991) or Lettau and
Ludvigson (2005)—the properties of stochastic discount factor affects the behavior of equity
32

The value of ρ can be as large as 2 in this example. Adopting monetary reaction can allow us to set ρ even
below the value discussed in the previous section as shown in equation 39 However, condition for
comovement limits the value of ρ not exceeding certain value given chi2 . Alternatively one can choose a
larger χ2 to allow larger ρ.

- 23 return. In this section we discuss the role of the stochastic discount factor in the main general
equilibrium results of the previous two subsections on productivity and monetary policy news
shocks, respectively.
To do this, split the surprise component of the equity return in two parts:
rt+1 − Et rt+1 = qt+1 − Et qt+1
∞
∑
=
β s [(1 − β)(Et+1 − Et )πt+s+1 + β(Et+1 − Et )dt+s+1,t+2+s ]
=

s=0
∞
∑

(50)

β s [(1 − β)(Et+1 − Et )πt+s+1 − βit,t+1 .

s=0

The first part is the present discounted value of the expectation change in future dividends.
The second part is the present discounted value of the expectation change in future discount
factors, which reduces to the nominal interest rate at time t + 1 (because Et dt+s+1,t+2+s = 0
for s > 0 and Et+1 dt+1,t+2 = −it+1 ).33
To analyze the role of the discount factor for our results, we need to show how the
introduction of news shocks affects it+1 . The solution for it+1 with and without news shocks
is given by, respectively,
{
(
)
}
ψ+1
1
it+1 (It+1 ) =(1 − β) [(1 − ε)µ1,t+1 + µ2,t+1 ] +
ρ 1−
(ν1,t+1 + ν2,t+1 ) ,
ρ+ψ
ε
(51)
{
(
)
}
ψ+1
1
it+1 (Ht+1 ) =(1 − β) (1 − ε)(µ1,t+1 + µ2,t ) +
ρ 1−
(ν1,t+1 + ν2,t ) .
ρ+ψ
ε
(52)
From these equations we can see that introducing productivity news shocks has no impact on
the volatility of the equity price through the stochastic discount factor in our model. This is
because the coefficients on ν2,t and ν2,t+1 are identical in the two equations above. The
stochastic discount factor therefore plays no role in our main result on the impact of
introducing productivity news shocks on equity price volatility. Thus, if we focus only on
productivity news shocks without a monetary policy reaction to them, the higher equity price
volatility that may arise must be stemming entirely from the behavior of dividends (the first
part of equation (50) above).
In contrast, introducing monetary policy news shocks and/or a monetary policy reaction to the
productivity news shocks changes the volatility of the equity price through the behavior of the
stochastic discount factor in our model. Recall however that introducing pure monetary policy
news shock cannot increase equity price volatility in our simple model. The stochastic
33

Note that the comovement of it+1 (It+1 ) and the update in the expected dividend path affects the conditional
variance of equity return in a manner that is similar to the findings in Lettau and Ludvigson (2005).
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shocks. For example, it is easy to see that, if ε = 1, the stochastic discount with and without
news shocks is
it+1 (It+1 ) = (1 − β)µ2,t+1 ,

it+1 (Ht+1 ) = 0.

and hence can affect equity price volatility when we introduce productivity news shocks with
a monetary reaction to them.
To conclude, while productivity news shocks do not directly affect the stochastic discount
factor in our model, they do so via a plausible monetary policy reaction to them. In this sense,
modeling the monetary policy response to productivity news shocks may be key for matching
the empirical features of asset prices in a DSGE model with news shocks.
E. Correlated News Shocks
We now consider the effects of correlated news shocks on the conditional variance of equity
prices holding the unconditional variance of productivity shocks constant. In general
equilibrium, unlike in the simple present discounted value model of section 2, correlated news
shocks do not always induce higher conditional variance. While the unconditional variance of
productivity growth,Var(∆at+1 ) = Var(ν1,t+1 + ν2,t ) = σν21 + σν22 , does not depend on the
correlation between ν1,t+1 and ν2,t+1 (ϱa ), the conditional variance of the equity price,
Vart qt+1 , does depend on ϱa . Again ignoring for simplicity monetary shocks and the
monetary response to productivity shocks, we have
Vart qt+1 = (Λ1 + Λ2 )2 σν21 + 2Λ1 Λ2 ϱa σν1 σν1 + Λ22 σν22 .

(53)

So increasing the correlation between news and current shocks can either increase equity price
volatility (if Λ2 > 0) or decrease it (if Λ2 < 0 since Λ1 > 0), the more so the larger ϱa . Again,
the reason why the ‘magnification effect’ does not always operate here is that, in general
equilibrium, information about the future can indeed change the behavior of agents. Note here
that, by the same token, even if agents do not observe news shocks, a positively serially
correlated productivity process can also reduce the conditional variance of the equity price.
This is because information about future productivity conveyed by a persistent current
productivity shock is similar to that carried by correlated news shocks, thus affecting the
behavior of agents in the same manner in general equilibrium.
V. T HE I MPACT OF M ONETARY P OLICY S HOCKS ON E QUITY P RICES
The solution for the excess return in equation (35) also illustrates the transmission mechanism
of monetary policy news to equity prices. In our simple model, monetary policy news shocks
affect the excess equity return if and only if current monetary policy shocks also affect the
excess return at the same time. This is because µ1,t+1 and µ2,t+1 share the same coefficient in
equation
(35),(and for either of
)]them to have an impact it must be the case that
[
ζ ρ+ψ
1−ρ
̸= 0. This has the important implication that it is difficult to
1 + (1 − β) ρ − 1−ζ ρ
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policy changes.
The typical event study with US data uses the change in the adjusted federal funds rate futures
at the time of a FOMC announcement on the right hand side of the estimated econometric
equation. This, in principle, should measure current policy shocks, or µ1,t+1 . FOMC
announcements, however, often contain information about future interest rates as well, µ2,t+1 ,
and equity returns must reflect that information as well. If one regresses equity returns onto
changes in the federal funds rate futures, the estimate of the effect of current shocks on the
equity return may be biased because the effect of news about the future is omitted from the
econometrician’s specification. Indeed, Rigobon and Sack (2004) investigate the impact of
monetary policy shocks on equity prices without relying on an event study and find that the
typical event study is biased because of omitted variable problems.
While there are many studies that focus on the effect of current monetary policy shocks on
equity prices using an event study approach, the effect of policy announcements is rarely
investigated. Obviously monetary policy announcements are difficult to quantify. Okina and
Shiratsuka (2004) assess the impact of monetary policy news shocks on the Japanese yield
curve during 2001. At the time, the Bank of Japan announced a commitment to target the
“current account balance” until CPI inflation would have stabilized at or above zero percent.
Interestingly, they find that this policy announcement had an effect on the long end of the
curve, and thus provide an example of a quantitatively significant effect of news shocks on
asset prices.
VI. C ONCLUSIONS
In this paper, we study the role of news shocks for equity price volatility in general
equilibrium. Specifically, we investigate how news about future money supply and
productivity affect equity price volatility in a standard DSGE model with complete asset
markets and nominal rigidity. To relate our contribution to the previous literature, and also to
highlight the fundamental difference between introducing news shocks in partial and general
equilibrium, we also analyze in detail a PVM example.
First and most importantly we show that, in general equilibrium, news shocks about future
productivity can significantly increase the volatility of equity prices relative to a set up in
which agents do not observe news under plausible assumptions on parameter values. This is
in stark contrast to the volatility reducing effect of introducing news shocks in a PVM, as the
seminal analysis of West (1988) implies. This is because, in general equilibrium, agents can
change their behavior if they observe news shocks compared to an environment in which they
do not, thereby affecting the cash flow stream on which asset prices are defined. This
mechanism is not present in the typical PVM because the asset cash flow is exogenous in that
set up. Our result implies that, in general equilibrium, the volatility of endogenous variables
does not necessarily fall when agents have more information about the underlying, exogenous
stochastic processes.
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can increase with the correlation between news shocks and current shocks, holding the
variance of underlying exogenous process constant, with effects similar to those induced by
more persistent exogenous processes. However, unlike in this PVM example, in general
equilibrium, correlated news shocks can either reduce or increase the variance of asset prices
depending on the specific assumptions on parameter values.
Third and finally, the theoretical analysis in the paper has important implications for
estimation of the impact of monetary policy shocks on asset prices. We show in a PVM
example that correlated news shocks can be observationally equivalent to a serially correlated
fundamental process from the econometrician’s perspective. However, while correlated news
shocks can explain why an asset price model cannot fit the data, a model with persistent
fundamentals cannot do so—a point that is consistent with Cochrane’s (1994) observation that
news shocks may help to explain models’ empirical inability to explain the business cycle. As
a result, econometric specifications of the analysis of the impact of fundamental shocks on
asset prices that omit explicit considerations of news shocks may be biased, as we show
analytically in our DSGE model. This is notwithstanding the fact that the data generating
process for the fundamentals is the same with and without news shocks. The analysis in the
paper thus stresses the usefulness and the challenges of introducing news shocks when
modelling asset prices.
Our general equilibrium model is too simple for a full fledged quantitative evaluation exercise
against the data. Nonetheless, we find that the general equilibrium effects uncovered can be
numerically sizable. We therefore regard the quantitative analysis of asset price volatility in
DSGE models with news shocks, as well as the development of the implications of such
analyses for the empirical identification and measurement of the effects of news and current
shocks on asset prices, as two interesting areas of future research.
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APPENDIX II

I. A PPENDIX 1
In this section, we derive the implications for the partial equilibrium analysis of section 2 of
assuming that news are not observable to the econometricians. That is, not only the current
value of zt but also the past values of zt are not in the information set of the econometrician.
So define H′ t a linear space spanned by only the history of {ft } up to time t and recall that
∆ft = ε1,t + ϱ

σ2
εt−1 + ηt−1 .
σ1

(A.1)

Since the econometricians cannot distinguish εt and ηt−1 , the process must be appearing as
∆ft = θt + ϱθ θt−1 .

(A.2)

where ϱθ is a root of the quadratic function:
(
)
ρθ
ϱσ1 σ2
Cov(∆ft , ∆ft−1 )
= 2
=
1 + ϱ2θ
σ1 + σ22
Var(∆ft )

(A.3)

σ 2 +σ 2

σ1 σ2
1
2
and θt is an i.i.d shock with mean zero and variance, 1+ϱ
2 . As σ 2 +σ 2 ≤ 1/2, it is easy to see
θ
2
1
that one of the root lies inside the unit circle and the other outside. Using the root with
|ϱθ | < 1, we have

θt =

∞
∑

j

(−ϱθ ) ∆ft−j =

j=0

∞
∑

(−ϱθ )j (εt−j + zt−1−j ).

(A.4)

j=0

Thus, the theoretical asset price modeled by econometricians is
xt (H′ t ) =

∞
∑

β j E(ft+j |Ht ) =

j=0

1
β
ft +
ρθ θ t .
1−β
1−β

(A.5)

II. A PPENDIX 2
In this appendix we report the complete solution of the model described in section 3 and used
in Section 4.
A. Notation
We denote the log deviation of any variables from the initial steady state with lower case
letters. That is
zt ≡ ln(Zt ) − ln(Z0 ).

(B.6)
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B. Model Equilibrium Conditions
The log-linear version of the model can be summarized by the following equations:
β
Et dt,t+1
1−β
=ρct + pt − ρct+s − pt+s
= − Et dt,t+1
=ψlt + ρct + pt
= Et−1 (wt − at )
=ct

ε(mt − pt ) =ρct +
dt,t+s
it
wt
pt
at + lt

(B.7)
(B.8)
(B.9)
(B.10)
(B.11)
(B.12)

The pre-dividend equity price and the equity return are, respectively:
qt = (1 − β)

∞
∑

Et β s (dt,t+s + πt+s ),

(B.13)

s=0

rt+1 = qt+1 −

1
1−β
qt +
πt .
β
β

(B.14)

C. Model Solution
Using the assumptions made in section 3 on the underlying shocks, the solution is given by
the following equations:
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pt = − Et−1

ρψ+1
at + Et−1 mt
ερ+ψ

(B.15)

1
ct = [(1 − β)ε(µ1,t ) + β(µ1,t + µ2,t )]
ρ
[
(
)
]
(B.16)
ψ+1
1
+
Et−1 at + β 1 −
(ν1,t + ν2,t )
ρ+ψ
ε
lt =ct − at
(B.17)
(B.18)
wt =ψlt + ρct + pt
1−β
it =
[ρct − ε(mt − pt )]
β
(
)
ψ+1
1
=(1 − β) [(1 − ε)µ1,t + µ2,t ] + (1 − β)
ρ 1−
(ν1,t + ν2,t )
ρ+ψ
ε
(B.19)
ζ
πt =pt + ct +
[(ψ + 1)(at − Et−1 at ) − (ρ + ψ)(ct − Et−1 ct )]
(B.20)
1−ζ
ζ
qt =(1 − ρ)β(Et ct+1 − ct ) + ct + pt + (1 − β)
[(ψ + 1) at − (ρ + ψ) ct ]
1−ζ
(B.21)
rt+1 =∆pt+1 + ρ(Et ct+1 − ct )
+ β(1 − ρ) (Et+1 ct+2 − Et ct+1 ) + [ρ + (1 − β)(1 − ρ)](ct+1 − Et ct+1 )
ζ
+ (1 − β)
[(ψ + 1) (at+1 − Et at+1 ) − (ρ + ψ) (ct+1 − Et ct+1 )].
1−ζ
(B.22)
where ζ ≡

λ−1
λ

is labor share of the economy.
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Figure 1. Log Difference of Conditional Variance of Equity Price
Asset Price Volatility (ε=0.8)

conditional variance

1
0.8
0.6
0.4
0.2
0

with news
without news
0

0.5

1
1.5
2
ρ :the cofficient of relative risk aversion

2.5

3

Asset Price Volatility (ε=1)

conditional variance

1
0.8
0.6
0.4
0.2
0

with news
without news
0

0.5

1
1.5
2
ρ :the cofficient of relative risk aversion

2.5

3

Asset Price Volatility (ε=1.2)

conditional variance

1
0.8
0.6
0.4
0.2
0

with news
without news
0

0.5

1
1.5
2
ρ :the cofficient of relative risk aversion

2.5

3

- 31 -

Figure 2. Log Difference of Conditional Variance of Equity Price
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