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Abstract

In this review, I look at the recent literature on news as a source of

economic fluctuations. The main question in this literature is: how

does the aggregate economy respond to a shock that raises con-

sumers’ and firms’ expectations about future productivity growth?

I discuss how different papers have addressed this question, empha-

sizing the mechanisms at work under different specifications of

preferences and technology, under different assumptions about

nominal and real rigidities, and under different assumptions about

the agents’ information structure. I also briefly discuss some chal-

lenges faced by the empirical literature on the topic.
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1. INTRODUCTION

In the search for the causes of aggregate economic fluctuations, changes in expectations

offer an appealing narrative. Consumers and firms become more optimistic about future

economic prospects, both start spending more, and consumption and investment increase,

driving up aggregate activity. If the agents’ optimism turns out to be justified, the economy

converges to a higher long-run path; if it does not, the economy returns to its original trend.

From a partial equilibrium point of view, the behavior of consumers and firms just

described is consistent with standard models of optimizing behavior: The permanent

income hypothesis implies that future income expectations affect current consumption

decisions; neoclassical investment theory implies that the expected marginal product of

capital is a primary determinant of investment. It is also easy to formalize the idea of

rational waves of optimism and pessimism in terms of imperfect information. For example,

one can endow the agents with noisy signals about the future and let them solve the

associated signal-extraction problem. Then shocks to the noise component will generate

temporary fluctuations in expectations about future economic outcomes.

Once one turns to general equilibrium, however, things get more complicated. In par-

ticular, in a standard neoclassical environment, equilibrium in the labor market does not

allow for an aggregate expansion driven by news about the future. Given the capital stock

inherited from the past and given a fixed level of productivity, a joint increase in investment

and consumption requires an increase in the labor input. However, a fixed capital stock

and fixed productivity also mean that firms’ labor demand is unchanged. Furthermore,

as consumption is driven up by what is essentially a wealth effect, the same wealth effect

must shift the labor supply curve to the left. A combination of a fixed labor demand curve

and a labor supply shifting to the left yields a fall in labor input, not an increase.

This logic is confirmed by simulating a baseline real business cycle (RBC) model and

looking at the effects of a news shock, i.e., a shock that increases expected future produc-

tivity without affecting current productivity. Let the preferences of the representative

consumer be represented by the utility function

E
X1
t¼0

bt
 
logCt � c

1þ �
N1þ�

t

!" #
, ð1Þ

where Ct is consumption and Nt is labor effort. Suppose the technology is Cobb-Douglas

with Yt ¼ exp atf gKa
t�1N

1�a
t , where Kt is the capital stock and at is an exogenous produc-

tivity level that follows the process

at ¼ rat�1 þ xt þ et�4,

with r 2 (0,1), and et and xt are random independent and identically distributed (i.i.d.)

shocks. The shock xt is a standard shock to current productivity, and the shock et is a

news shock, which is observed at date t but only affects productivity a year later at t þ 4.

Letting the time period be a quarter, set the parameters b ¼ 0.99, a ¼ 0.33, � ¼ 1/2, and

r ¼ 0.95 and let the depreciation rate of capital be d ¼ 0.0125. The impulse responses for

output, consumption, investment, and labor supply to the anticipated technology shock are

plotted in Figure 1 (see color insert). The news shock yields an increase in consumption,

a reduction in labor effort, and a decrease in investment. The representative consumer’s

optimal response is to smooth the consumption path by running down the current capital

stock in the periods before higher productivity is realized. By choosing a utility function
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with a higher elasticity of intertemporal substitution, it is possible to get different implica-

tions; namely, we can obtain a fall in consumption after the news shock, accompanied by

an increase in employment and investment. With a high elasticity of substitution, we have

an increase in the real interest rate, which more than compensates for the positive wealth

effect, yielding lower consumption and higher labor effort (through an intertemporal

substitution channel). However, no combination of parameters can generate a joint

increase in consumption, investment, and employment.

This property of neoclassical models of the business cycle was first recognized by

Barro & King (1984) and then explored by Cochrane (1994) and Danthine et al. (1998)

in different variants of the neoclassical growth model. More recently, Beaudry & Portier

(2007) show that the result is general in one-sector models with time-separable preferences

and basically relies on the assumption that consumption and leisure are both normal

goods. To understand the generality of the result, it is easier to consider the social planner

problem that corresponds to the competitive equilibrium analyzed. From the point of view

of the social planner, for a given level of investment, the optimal allocation of consumption

and labor effort comes from the solution of a static problem. An increase in investment

with unchanged current productivity corresponds to a downward shift in the feasible

consumption-leisure pairs for this static problem. It can then be shown that consumption

must decrease if investment increases (see proposition 1 in Beaudry & Portier 2007).

At the same time, Beaudry & Portier have also been exploring the empirics of

expectation-driven business cycles. Beaudry & Portier (2006) provide time-series evidence

supporting the view that shocks to expectations about the future can give rise to standard

business cycles characterized by a joint increase in consumption, investment, and labor

supply. Below I discuss in more detail their empirical exercise.

The combination of the evidence in Beaudry & Portier (2006) with the theoretical result

mentioned above has opened up a quest for models that can deliver a standard business

cycle expansion in response to good news about the future, that is, environments in which

expected technological improvements lead to a joint increase in consumption, investment,

and employment. In richer, multisector environments, the broader problem is to generate

enough comovement across sectors in response to a news shock. In this article, I review

some of the recent literature on expectation-driven cycles. I begin in Sections 2–4 by

discussing how the problem just described has been attacked from different directions: by

changing preferences or technology in a neoclassical setup and by introducing various type

of frictions, in particular, nominal rigidities, real wage rigidities, and financial frictions. In

Section 5, I then discuss different ways of representing information and models that

introduce news shocks in environments with dispersed information. Finally, in Section 6,

I cover some empirical work in this area, discussing both structural vector autoregression

(SVAR) evidence and structural estimation of dynamic stochastic general equilibrium

(DSGE) models. In reviewing a rich and growing body of literature, I look for a few

unifying themes rather than comprehensiveness.

2. CAN GOOD NEWS GENERATE AN EXPANSION IN
A NEOCLASSICAL MODEL?

In the baseline RBC model, a reason why investment falls in anticipation of technolog-

ical improvements is that capital can be costlessly turned into consumption goods and

consumption goods into capital. This allows the representative consumer to decumulate
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capital in the anticipation phase and then accumulate it at a fast pace once the technolog-

ical improvement is realized. A simple way to enrich the description of capital accumula-

tion in the model is to introduce convex adjustment costs in investment. Indeed, by adding

adjustment costs, it is possible to obtain an investment boom. However, with this modifi-

cation alone, the model now delivers a drop in consumption following a news shock. The

core problem remains the same: Without a shift in technology today, there is no motive for

an increase in labor effort. The only way to get there is via a consumption fall that increases

the marginal utility of consumption today and shifts the labor supply to the right. There-

fore, to generate an expansion driven by news shocks in a neoclassical environment, we

need either (a) preferences that can produce a positive shift in labor supply together with an

increase in current consumption or (b) a mechanism leading to a positive shift in labor

demand, for a given level of technology. Below I discuss how the literature has introduced

ingredients that deliver both (a) and (b).1

Christiano et al. (2010) consider preferences with a habit-formation element, described

by the utility function

E

(X1
t¼0

bt
�
log Ct � hCt�1ð Þ � c

1þ �
N1þ�

t

�)
, ð2Þ

where h is a parameter in [0, 1). Moreover, they assume that the capital accumulation

equation takes the form

Kt ¼ 1� dð ÞKt�1 þ 1� S
It
It�1

� �� �
Kt�1, ð3Þ

where It is investment and S(x) � (s/2)x2. That is, there are adjustment costs associated

with changes in the rate of investment, rather than the more conventional adjustment costs

associated with changes in the stock of capital.2 These specifications of preferences and

technology have been quite successful in empirical applications of DSGE models because

they introduce a backward-looking element in the equations that determine consumption

and investment. These backward-looking elements give the model more flexibility in

capturing the empirical time-series behavior of these variables, e.g., in capturing their

responses to monetary policy shocks.

To see the implication of these assumptions for our problem, let us keep the parameters

chosen above and set the additional parameters h ¼ 0.6 and s ¼ 15 (in line with the

parameterization in Christiano et al. 2010). The impulse response functions are plotted in

Figure 2 (see color insert). The anticipated technology shock generates an expansion in all

four variables. In this model, labor demand is still pinned down by the current capital stock

and technology level. Therefore, behind the effects in Figure 2 there must be a shift in labor

supply. What is driving up labor supply? The habit-formation specification implies that

when the consumer anticipates higher consumption in the future, the marginal utility of

consumption today increases, as it is equal to

1The large literature on increasing returns and multiple equilibria has broadly followed avenue (b), by focusing

on endogenous movements in productivity. Although that literature shares many themes with the papers reviewed

here, I do not cover it for reasons of space. Readers are referred to excellent reviews by Murphy et al. (1989) and

Benhabib & Farmer (1999).

2Lucca (2007) shows that some time-to-build models are isomorphic to models with this form of adjustment

costs.
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1

Ct � hCt�1
� Et

bh
Ctþ1 � hCt

.

Therefore, the marginal benefit from working today increases. Notice that for this mech-

anism it is important to specify preferences in terms of a so-called internal habit, in

which consumers internalize that higher consumption today affects the habit component

tomorrow, rather than an external habit (which is, for example, assumed in Smets &

Wouters 2007 and other DSGE models), in which the consumers do not internalize this

effect.

Christiano et al. (2010) point out two weaknesses of this simple model. First, the model

generates a large spike in the risk-free rate at the time when the productivity increase is

actually realized. The discontinuity in the growth rate of consumption, which can be seen

in Figure 2, is responsible for this spike. An unpleasant consequence of this spike in the

interest rate is that asset prices fall in response to good news about the future. The

conclusion that Christiano et al. (2010) draw is that we need to move in the direction of

models with a more muted response of the real interest rate and that nominal rigidities can

help in this direction. I return to nominal rigidities below.

The second weakness of the model is that, with the parameters given above, a standard

current technology shock leads to a decline in hours worked. Jaimovich & Rebelo (2009)

present more sophisticated preferences that avoid this problem. More generally, they

provide the most thorough exercise in producing a news-driven business cycle in the

context of a neoclassical, one-sector growth model. The preferences in Jaimovich &

Rebelo (2009) take the following form:

E
X1
t¼0

bt
Ct � cXtN

y
t

� �1�s � 1

1� s

" #
, ð4Þ

where Xt is a state variable that shifts the disutility of labor effort. The law of motion of Xt

is given by

Xt ¼ Cg
tX

1�g
t�1 . ð5Þ

Notice that if Xt were a constant, these preferences would be quasilinear, as in

Greenwood et al. (1988). However, given that Xt is endogenous and is driven by con-

sumption dynamics, these preferences are in fact consistent with balanced growth. On a

balanced-growth path, both the real wage rate and the state variable Xt grow at the same

rate, which is consistent with a stationary level of labor supply Nt.

The model also features adjustment costs in investment, as in Equation 3, and variable

capacity utilization, as it is commonly introduced in several DSGE exercises. As shown

below, variable capacity utilization matters for its effects on labor demand. But let us focus

first on the model implications for labor supply. Here the state variable Xt plays a crucial

role. In the benchmark calibration, Jaimovich & Rebelo (2009) choose a very low param-

eter g ¼ 0.001. This implies that the state variable Xt moves very slowly. One could thus

conjecture that the behavior of labor supply is similar to a quasilinear environment with a

constant Xt. This intuition is incorrect. In a quasilinear environment, there is no shift in

labor supply and an anticipated technology shock is contractionary, as in the baseline RBC

model. In Jaimovich & Rebelo (2009), the representative consumer instead internalizes the

future dynamics ofXt, and it is through this channel that a shift in labor supply is obtained.
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Intuitively, increasing consumption today includes a forward-looking cost through Equa-

tion 5, as higher consumption today makes labor effort more costly tomorrow. The antic-

ipation of a boom leads to a decline in this forward-looking cost, so the marginal benefit of

consumption today increases, leading to an increase in labor effort today. The effect is

subtle, and once more an external-habit specification—i.e., having consumers take Xt as

given—would not work.

An unpleasant implication of the preference specification in Jaimovich & Rebelo (2009)

is that it features a positive income effect on labor supply in the short run. That is, a

consumer with preferences as in Equation 4, who receives an unexpected increase in

nonlabor income, e.g., an unexpected capital gain, responds by working more in the short

run, although eventually he will work less in the long run. Jaimovich & Rebelo (2009)

recognize this property of their preferences and acknowledge that income effects in labor

supply play a central role in their result (see, in particular, their discussion of figure 3 in the

paper). The simple habit specification in Equation 3 does not suffer from this problem; that

is, it can be shown that the income effect on labor supply is negative. This demonstrates

that there are essentially two options to generate a positive response of labor supply: Either

one is willing to accept a positive income effect or one needs to produce a large increase in

interest rates and obtain a shift in labor supply via intertemporal substitution. The open

challenge for this approach is to obtain a shift in labor supply using preferences that are

consistent observed income effects and intertemporal responses in micro studies.3

Jaimovich & Rebelo’s (2009) model also features a shift in labor demand. Here the

mechanism works through capital utilization. Capital utilization can increase for two

reasons: either because the price of labor falls and it is optimal to increase labor input or

because the cost of the capital input falls. Clearly, the first mechanism cannot generate

a shift in labor demand; it can only change its slope. Therefore, an increase in labor

demand can only occur if the price of capital decreases as a result of the shock. This is

where adjustment costs of the form in Equation 3 are crucial. With standard adjustment

costs to capital, an increase in investment leads to an increase in the cost of capital.

However, with adjustment costs in investment as in Equation 3, an increase in investment

generates a drop in the cost of capital. This, together with variable capital utilization, can

generate a positive shift in labor demand. The unpleasant side of this channel is that we

can get a news-driven boom only with a drop in asset prices (which, by a q-theory

argument, moves with the cost of capital). This is another way to look at the asset price

problem pointed out by Christiano et al. (2010).

Summing up, it is possible to enrich preferences and technology in a neoclassical envi-

ronment so as to obtain positive shifts in labor supply and labor demand following a news

shock. However, going in this direction requires either accepting relatively implausible

income effects on labor supply or producing large increases in the interest rate and an

associated drop in asset prices.

3. THE ROLE OF NOMINAL AND REAL RIGIDITIES

As shown above, a major stumbling block in generating booms driven by anticipations

is the response of the supply side. A basic Keynesian idea is that price rigidities allow one

to build general equilibrium models in which short-run dynamics are dominated by

3For example, the evidence in Imbens et al. (2001) seems inconsistent with positive income effects at any horizon.
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the demand side. This idea clearly applies to demand shocks driven by expectations.4 To

see this, consider a simple New Keynesian model with preferences given by Equation 1

as in the baseline RBC model (see Galı́ 2008, chapter 3, for a detailed treatment).

Let consumption Ct be an aggregate of a continuum of goods produced by monopolistic

producers, Ct ¼
R
C

1�1=E
j,t dj

� 	E= E�1ð Þ
, as in the usual Dixit-Stiglitz specification. Moreover,

suppose firms are only allowed to change their price at random intervals, as in Calvo

(1983). Assume that wages are flexible and determined on a competitive labor market.

Assume also, for the moment, that the capital stock is fixed. Obviously, this prevents us

from analyzing the response of investment, but I return to investment below.

Following standard steps, the optimality conditions and the market-clearing conditions

can be log-linearized and transformed to obtain two stochastic difference equations that

characterize the joint behavior of output and inflation in equilibrium. In particular, the

consumer’s Euler equation and goods’ market clearing give the relation (omitting constant

terms)

yt ¼ Et ytþ1½ �� it þ Et ptþ1½ �, ð6Þ
where yt is output (in logs), it is the nominal interest rate, and pt is inflation. The firm’s

optimal pricing condition can be manipulated so as to obtain (again omitting constant

terms)

pt ¼ l wt � pt � atð Þ þ bEt ptþ1½ �, ð7Þ
where wt are nominal wages, pt is the price level, at is the productivity level, and l is a

parameter that depends (positively) on the frequency of price adjustment and on the

parameters a and E. Substituting the consumer’s optimality condition for labor supply,

which in log-linear terms takes the form wt � pt � yt ¼ �nt, we end up with the following

condition:

pt ¼ k yt � atð Þ þ bEt ptþ1½ �, ð8Þ
where k � l(1 þ �)=(1 � a). To close the model, we need to specify the behavior of the

central bank, and we assume that it follows a simple interest rate rule that depends only on

current inflation:

it ¼ fpt.

The flexible-price limit of this model arises when we let the probability of price adjust-

ment go to 1, which implies that k!1. In this case, the model simply delivers yt ¼ at, and

output is determined only by the current level of technology. So, clearly, in the flexible-

price version of this model, there is little room for anticipations to affect current activity.

These anticipations only affect the real interest rate rt, which is

rt ¼ Et atþ1½ � � at. ð9Þ
When consumers expect future productivity to increase, the interest rate adjusts so as to

keep current output constant.

Going back to the sticky-price model, suppose productivity follows the unit root process

at ¼ at�1 þ xt þ et�1, ð10Þ

4In the recent literature, the first contributions to independently pursue this idea were Lorenzoni (2009) and

Christiano et al. (2010) in the context of different information structures.
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where the news shock et affects productivity with a one-year lag. One can show that in this

case expected future inflation is zero in equilibrium, Et[ptþ1] ¼ 0, and expected future

output is equal to expected future productivity, Et[ytþ1] ¼ Et[atþ1]. Then the consumer’s

Euler equation becomes

yt ¼ Et atþ1½ �� it.

Now, if the current nominal interest rate it is not responsive enough, future produc-

tivity has the potential to affect current output through consumer expectations. In

particular, with the interest rate rule assumed, one can show that equilibrium output is

given by

yt ¼ fk
1þ fk

at þ 1

1þ fk
Et atþ1½ � ¼ at þ 1

1þ fk
et; ð11Þ

that is, output is a weighted average between current productivity and future productivity

expectations, with weights depending on the policy parameter f. As long as f is finite,

anticipated productivity shocks are expansionary.

In a New Keynesian environment, the effect of a news shock—as with any shock—

depends on the monetary policy rule. In particular, as f goes to infinity, the equilibrium

converges to the equilibrium of a flexible-price economy irrespective of the value

of k. In that case, the central bank adjusts the nominal interest rate so as to mimic

the movements in the real rate in the flexible-price benchmark (Equation 9). Moreover,

f ! 1 is the optimal monetary policy in this environment, as it delivers both zero

inflation and a zero output gap. Therefore, the expansionary effect of news shocks is the

symptom of a suboptimal policy rule. Extending the model, there are a number of reasons

why monetary policy may not be able to mimic the flexible-price benchmark in this

type of environment. For example, one could introduce markup shocks, affecting the

pricing equation, and assume that the monetary authority can only observe yt and pt and
not the shocks directly. In this case, the monetary authority would not be able to

identify the values of at and Etatþ1, which are needed to compute the natural interest rate

(Equation 9) and would have to base its actions on its best estimates of these variables.

This discussion shows that in models with nominal rigidities, there is a natural connection

between models of expectation-driven cycles and the problem of designing monetary

policy with imperfect information. This link is even more apparent when we turn to

signal-extraction models in the next section. I return to optimal monetary policy in that

context.

3.1. Adding Investment

For simplicity, above I omit investment, by fixing the capital stock. But endogenous

investment can be easily added to this environment, and the news shock et can then

generate a common expansion in consumption, investment, and hours. To be specific,

we can take the baseline RBC environment of Section 1, with the only addition of sticky

prices à la Calvo, and obtain expansionary news shocks. To understand the mechanics,

let me maintain the assumption of a random walk for productivity, with anticipated

shocks, as in Equation 10, but focus on a limit case with an extreme form of nominal

rigidity, that is, the case in which firms adjust prices infrequently so that l ! 0 in the
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Phillips curve relation (Equation 7).5 In this case, the log-linearized model can be solved

to obtain the following expressions for consumption, investment, and hours:6

ct ¼ 1

1� a
Et atþ1½ � ¼ 1

1� a
at þ etð Þ, ð12Þ

it ¼ 1

d
1

1� a
Et atþ1½ � � 1� d

d
kt�1, ð13Þ

nt ¼ 1

1� a
1

1� a
C

Y
þ 1

d
I

Y

� �
atþ1 � at � aþ I

Y

1� d
d

� �
kt�1

� �
, ð14Þ

where C=Y and I=Y are the consumption-to-output ratio and investment-to-output ratio in

the nonstochastic steady state, respectively. It is easy to see that consumption satisfies the

Euler equation (Equation 6) (with ct replacing yt), as the expected value of productivity in

two periods is equal to the expected value of productivity in one period. The expression for

investment comes from the forward-looking optimality condition for the capital stock Kt.

In particular, consumers choose to accumulate capital up to the point at which the

expected future rental rate on capital equals the risk-adjusted real interest rate net of

depreciation. A shock to future productivity raises the expected future rental rate. More-

over, our extreme form of price stickiness implies that the real interest rate does not

respond. Therefore, the capital stock reaches immediately the level Et[atþ1]=(1� a)—
which is its new steady-state level—leading to the expression in Equation 13. Finally, labor

supply adjusts mechanically so that output equals the sum of consumption and investment.

Basically, this model builds on the partial equilibrium intuitions from which we started

in Section 1 and combines them with a passive supply side to obtain news-driven busi-

ness cycles. In particular, the anticipated shock et leads to a permanent increase in con-

sumption of [1=(1� a)]et; investment on impact has a spike of [1=d(1� a)]et, and from the

second period on it plateaus at the lower level [1=(1� a)]et; labor supply increases to

C=Y þ 1=dð ÞI=Y½ �= 1� að Þ2
� 	

et and then goes back to its stationary level.

3.2. Wage Rigidities

Richer responses can be obtained by combining nominal rigidities with some of the ingre-

dients introduced in Section 2. In particular, Christiano et al. (2010) build on the model

with habits and adjustment costs discussed above, adding staggered adjustment à la Calvo

(1983) both in prices and in wages, following the approach of Erceg et al. (2000). They

show that an estimated DSGE model with these features can generate a large expansion in

response to a news shock, with a boom in output, consumption, hours, and investment.

The responses are quantitatively much larger—by a factor of three—than in the corre-

sponding flexible-price economy. Moreover, with nominal wage rigidities, the interest rate

response is more muted, and asset prices increase in anticipation of a technological im-

provement. However, as in the simple New Keynesian model described above, this large

5As I take the limit for l ! 0, I keep all other parameters, including f, fixed.
6Given the nonstationary process for at, some care has to be taken when log-linearizing to normalize Yt, Ct, Kt, and It
and the real wages, dividing them by exp {at/(1 � a)}. The variablesNt, the interest rate, and the rental rate on capital

are stationary and do not need to be normalized. For ease of exposition, I present results for the logs of the original

variables (not normalized), omitting constant terms.
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expansion is a symptom of a suboptimal monetary policy rule. The model dynamics under

an optimal monetary policy are very close to the flexible-price benchmark.

It is useful to discuss further the role of wage rigidities, as they have important conse-

quences for the model’s predictions about inflation. In the baseline New Keynesian model

(with fixed capital stock), the effect of news shocks is tightly linked to inflation. In

particular, inflation is given by

pt ¼ k
1þ fk

et,

so news shocks have an expansionary effect if and only if they raise current inflation.

However, this link is broken once we add wage rigidities. In particular, if the real wage

adjusts sluggishly, Equation 7 suggests that inflation can fall in anticipation of a

productivity increase, as firms anticipate low marginal costs. This is precisely what

happens in the calibrated model of Christiano et al. (2010). Moreover, in this environ-

ment the inflation-targeting behavior of the central bank acts as an amplification mech-

anism, rather than as a dampener (as it does in the baseline New Keynesian model in

which increasing f reduces the impact of demand shocks). This happens because the

deflationary effect of an anticipated productivity increase leads the central bank to

lower the nominal interest rate exactly at the time at which the natural interest rate is

increasing.

The channel from real wage rigidities, to low inflation, to a low nominal rate is not

the only channel by which real wage rigidities can amplify the response of the economy

to a news shock. Den Haan & Kaltenbrunner (2009) and Den Haan & Lozej (2010)

explore expectation-driven cycles in search and matching models of the labor market. In

that environment, the crucial question is whether an anticipated increase in productivity

can lead to a current increase in the number of posted vacancies and thus to a current

increase in employment and real activity. Vacancy creation can be seen as a form of

investment; therefore, in this class of models a problem arises that is somewhat similar

to problems seen in the basic RBC model. In particular, if we let the social planner

choose the socially optimal level of vacancy creation, we can have an increase in vacancy

creation in anticipation of a future productivity increase, but not an increase in current

consumption, given that the costs of vacancy creation more than offset the current in-

crease in output.7 This is similar to what happens in a standard RBC model with suffi-

ciently large adjustment costs in capital. Investment can increase in anticipation of higher

productivity, but then consumption falls. However, in a search and matching model of the

labor market, there is no guarantee that decentralized bargaining over wages is going to

yield the efficient allocation that the planner would choose.8 Den Haan & Kaltenbrunner

(2009) look at what happens when they calibrate their model under a form of bargaining

that allows for partial real wage rigidities. Under their parameters, the economy is in a

situation of chronic undercreation of vacancies. Therefore, when good news about the

future arrives, the output gains from increased vacancy creation more than offset the

creation costs, and it is possible to have a boom in vacancies, employment, consumption,

and output.

7The online appendix of Den Haan& Kaltenbrunner (2009) provides the analytical argument behind this discussion,

in a simplified version of their model.

8This only happens if some version of the so-called Hosios (1990) condition is satisfied.
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3.3. Financial Frictions

A branch of the literature has explored the role of credit market frictions in news-driven

business cycles. In particular, the idea is that an increase in asset prices, reflecting good

news about the future, can help relax borrowing constraints at the firm level. In particular,

this can happen if the borrowing constraints take the form of collateral constraints, in

which borrowing limits are affected by the market value of the firm’s assets. Then the

boom dynamics are driven by the relaxation of the borrowing constraints. We can distin-

guish different channels that can lead to an expansion.

First, the relaxation of borrowing constraints can simply lead to an increase in the

demand for investment goods. As seen above, this channel would be at work also in the

absence of financial frictions, but it may be stronger in the presence of collateral con-

straints. Because this channel operates on the demand side, it must be combined with some

form of nominal rigidity to explain the passive response on the supply side (see Walentin

2009). Second, the relaxation of borrowing constraints may also impact the supply side. In

particular, Kobayashi et al. (2007) consider environments in which financial constraints

affect the ability of a firm to hire variable inputs, via a constraint on working capital. This

implies that a relaxation of the borrowing constraint leads to an increase in labor demand

and thus to an expansion in output. Third, if borrowing constraints are less binding, we

can have an efficient reallocation of inputs to the most-productive firms. This is the

channel explored in a calibrated model by Jermann & Quadrini (2007), who show that

this reallocation effect can generate an increase in current aggregate total factor productiv-

ity (TFP), which then produces an expansion through a traditional RBC channel.

4. MULTISECTOR MODELS

Models with many sectors clearly allow more flexibility and so open new channels for the

transmission of news shocks. At the same time, multisector models also pose new chal-

lenges, as the problem arises whether these models can replicate the high degree of sectoral

comovement that characterizes aggregate fluctuations.

Consider the following three-sector specification of technology, proposed by Beaudry &

Portier (2004). There is a sector producing consumption goods using intermediates Xt and

capital Kt�1, with a constant elasticity of substitution technology:

Ct ¼ Xn
t þ Kn

t�1

� �1
n .

Intermediates are produced using only labor with the technology Xt ¼ eat NX, t

� �aX,
where NX,t is labor employed in the intermediate-goods sector. Also investment is pro-

duced using only labor with the technology It ¼ NI, t

� �aK, where NI,t is labor employed in

the intermediate-goods sector. Capital accumulates following the usual law of motion Kt ¼
(1 � d)Kt þ It. Total labor supply is given by Nt ¼ NX,t þ NI,t.

Beaudry & Portier (2004) combine this technology with the standard preferences in

Equation 1, assuming linear disutility of labor effort, � ¼ 0, and estimating the remaining

parameters with a method of moments approach. A crucial parameter is the elasticity of

substitution in the production of consumption goods. In their estimates, n is negative,

implying a relatively high degree of complementarity between the two inputs. They then

show that this model can generate an expansion in anticipation of an increase in at. Notice

that at is an intermediate-specific technology shock that does not affect the production
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of investment goods. Therefore, the intuition is that when the shock materializes, it does

not allow the economy to accumulate capital at a faster rate, as in the baseline RBC model.

Agents then need to begin accumulating capital in anticipation of an increase in at. Because

investment is produced with labor alone, this requires an increase in labor input NI,t. On

impact, the incentive to produce intermediates and consumption goods is unaffected by

the news shock. However, as capital accumulates, the productivity of the tradable input in

the consumption-goods sector increases, and the production of both intermediates and

consumption goods adjusts upward.

It is useful to recognize the role that relative prices have in this mechanism. The comple-

mentarity in the consumption-goods sector implies that the rental price of capital will in-

crease when the shock at is realized. Therefore, increased production in the investment-goods

sector is driven by this expected increase in the relative price of the capital input in the long

run. Alternatively, in the short run, the increased supply of capital, before at actually

increases, makes capital relatively abundant. Therefore, the increased production in the

intermediate-goods sector is driven by the current fall in the relative price of the capital

input. The role of relative prices (and of expected relative prices) in generating comovement

is a theme I return to when I consider dispersed-information models below.

The assumption of a linear disutility of labor effort is important to produce a general-

ized expansion in this model. It is that assumption that shuts down any feedback from the

increase in labor supply in the investment-goods sector to labor supply in the intermediate-

goods sector. With � > 0, an expansion in the former sector would increase the marginal

disutility of labor, leading to a contraction in the production of intermediate goods and

consumption on impact. In that case, the shock brings about a reallocation of effort from

the intermediate sector to the investment-goods sector. Alternatively, one can think of a

representative household with two workers working in the two sectors, and thus of a

preference specification of the type

lnCX,t þ lnCI,t � 1

1þ �
N1þ�

X,t � 1

1þ �
N1þ�

I,t .

With this specification, it is possible to obtain a generalized expansion also with positive

values of �.

In observed expansions that seem to have an expectation-driven component, there are

typically asymmetries, with some sectors growing especially fast (e.g., the U.S. expansion

in the late 1990s). Therefore, it seems fruitful to look at these episodes through the lens

of a multisector environment. Whether the multisector structure per se is sufficient to

generate a realistic degree of comovement is an open quantitative question. A conjecture

based on the discussion above is that it may be fruitful to explore multisector models in

the context of economies with heterogeneous agents, in which one can trace the

responses of workers and consumers in the different sectors to shocks and relative price

changes.

5. NEWS AND NOISE

Above I distinguish between shocks that affect current productivity and perfectly antic-

ipated shocks that affect future productivity. This way of representing the agents’ infor-

mation in the model has some drawbacks. In particular, it requires the modeler to

specify exactly how many periods in advance information is received about future
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shocks. Moreover, to describe an anticipated shock that eventually is not realized, one

has to look at the combined response of the economy to two shocks: a news shock (et)
realized at some time t� k, followed, at time t, by a current shock (xt) that exactly

offsets the first one.9 An alternative way of describing how agents receive news about

the future is to assume that productivity is driven by the evolution of an unobservable state

variable and that agents only receive noisy signals about the state. The presence of noise

in the agents’ signals then immediately yields shocks that lead agents’ expectations to

change temporarily and then gradually revert back to their initial level. An additional

advantage of this signal-extraction approach is that it extends naturally to environments

with dispersed information, which I discuss below.

5.1. Common Information

A simple information structure that allows a fair amount of flexibility is the following.

Productivity is the sum of a long-run component xt and a transitory component zt,

at ¼ xt þ zt, ð15Þ
where xt is stationary in growth rates and follows the process

Dxt ¼ rxDxt�1 þ Et, ð16Þ
and zt is stationary in levels and follows the process

zt ¼ rzzt�1 þ �t, ð17Þ
and Et and �t are i.i.d. shocks. The agents in the model do not observe the state vector

(xt, zt) but only observe current productivity at and a signal about the long-run component

st ¼ xt þ nt,

where nt is an i.i.d. shock.

Lorenzoni (2009) considers the special case in which rx ¼ rz ¼ 0 (that is, the long-run

component xt is a random walk and zt is a purely temporary shock) and uses it to study

news-driven demand shocks in a simple New Keynesian environment similar to the one in

Section 3. In particular, I focus on the economy’s response to the noise shock nt, which

temporarily raises consumer expectations about the long-run level of productivity xt.

Applying the Kalman filter, the consumers’ current expectations about xt, denoted by xtjt,
follow the law of motion

xtjt ¼ mxt�1jt�1 þ 1� mð Þ
xst þ 1� xð Þat
�
, ð18Þ

where m and x are scalars in (0, 1) that depend on the variances of et, �t, and nt. When a

noise shock hits, agents’ expectations about future productivity Et[atþj] increase equally for

all j ¼ 1,2,3, : : : . At the same time, current productivity at is not affected. Therefore, at

time t, a noise shock is similar to the anticipated productivity shock studied in the previous

sections. However, as agents accumulate information in the following periods, they realize

their mistake, and their productivity expectations revert to the initial value. Formally,

equilibrium output is given by

9This is the approach followed, for example, by Christiano et al. (2010) to generate a boom-bust episode.
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yt ¼ fk
1þ fk

at þ 1

1þ fk
Et



atþ1

� ¼ fk
1þ fk

at þ 1

1þ fk
xtjt.

The expression in the middle is identical to Equation 11 derived above and shows the

common structure shared by models with anticipated shocks and signal-extraction models.

However, the information structure adopted here yields smoother dynamics of Et[atþ1]

because Et[atþ1] is equal to xtjt and thus follows Equation 18. In particular, output,

employment, and inflation increase on impact following a noise shock and then revert

gradually to their initial levels, at a speed given by the parameter m.
From an empirical point of view, a model with rx¼ rz¼ 0 is not appealing because in

the data the univariate process for at—both if interpreted as labor productivity or as

TFP—is not too far from a random walk. If rx¼ rz¼ 0, this implies that the shocks �t
are small, so there is little room for the agents to be confused between permanent and

transitory shocks. But then there is little scope for noise shocks, given that agents’

expectations converge fast to the truth. In other words, when the variance of �t is small

relative to the variance of et, the coefficients m and x in the Kalman filter (Equation 18)

are close to 1 and 0, respectively, leaving little room for the signal st to affect the model’s

dynamics.

Blanchard et al. (2010) consider the specification in Equations 15–17 and show that

there is a region of the parameter space for rx,rz,s
2
� , and s2e in which the univariate

process for at is close to a random walk (actually, there is a one-dimensional set of param-

eters that yields an exact random walk). Therefore, the specification in Equations 15–17

allows us to build a simple representative-agent New Keynesian model with news and

noise that can be confronted with the data, as discussed further in Section 6.

5.2. Dispersed Information

Signal-extraction models of news have been used to explore economies in which hetero-

geneous agents have different sources of information. Recently, there has been a large

literature on macroeconomic models in which agents base their decisions on different

information sets due to various types of informational frictions (e.g., Hellwig 2002,

Mankiw & Reis 2002, Sims 2003, Woodford 2003, Collard & Dellas 2004, Kawamoto

2004, Moscarini 2004, Milani 2007, Maćkowiak &Wiederholt 2009). Here I focus on the

intersection between that literature and the literature on news on productivity as a source

of business cycles. Lorenzoni (2009) extends the baseline New Keynesian model discussed

above to allow for dispersed information, proposing a decentralized information structure

in which agents are better informed about productivity shocks in the sector in which they

work. Before discussing that model, it is useful to go over the model in Angeletos &

La’O (2010), who consider the same decentralized information structure in the context of

a baseline RBC environment without nominal rigidities.

Angeletos & La’O (2010) consider a model with agents working in a continuum of ex

ante symmetric sectors. Sectors are hit both by aggregate and by idiosyncratic productivity

shocks. In the simplest static version of the model, each sector has a linear technology

Yi ¼ AiNi,

and ai ¼ log A ¼ a þ ei, where a is an aggregate shock, and e is an idiosyncratic shock. The

representative agent in sector i has preferences represented by the utility function
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Z 1

0

C
1�1=E
i, j dj

� � E
E�1

� 1

2
N2

i ,

with E > 0.10 The timing of the model is as follows: Agents in sector i produce output Yi

based solely on their observation of ai and of a public signal s ¼ a þ n; then agents from all

sectors meet in a centralized Walrasian market and trade their output. The crucial thing is

that the relative price of good i will depend on the output produced by all other sectors.

Therefore, at the production stage, agents have to forecast the output of other firms to

choose their optimal output. After some manipulation, exploiting the normality of the

shocks and the preference structure, one obtains the following expression for the output

decision of agents in sector i (omitting constant terms for simplicity):

yi ¼ E
Eþ 1

2ai þ 1

Eþ 1
E yj ai, s½ �. ð19Þ

This expression looks like the best response in a game with strategic complementarity

and linear strategies, such as the games analyzed by Morris & Shin (2002). The structure

of these games and their welfare properties have been thoroughly analyzed by Angeletos &

Pavan (2007). A basic insight about these games is that as agents’ actions (output here) are

more responsive to the public signal s, the stronger is the degree of strategic complemen-

tarity. Here this degree of strategic complementarity is 1=(E þ 1) and is determined by the

demand elasticity E. When E is lower, there is stronger complementarity between the goods,

and the output decisions of the different sectors are more strongly correlated. In this case,

the shock n to the common signal has a relatively larger effect on output.

Let us write equilibrium output as

y ¼ caaþ cnn.

The coefficients ca and cn come from solving Equation 19 together with y ¼ R yidi. The
literature has focused on decomposing the variance of output in the variance due to

changes in aggregate productivity a and the variance due to changes in the noise shock n.
A stronger degree of complementarity, i.e., a lower value of E, implies that a larger fraction

of output fluctuations results from the noise shock n.
In this model, dispersed information only affects decisions on the supply side. However,

related mechanisms arise in models in which the demand side plays a more active role. In

particular, Lorenzoni (2009) considers a dynamic model in which consumption decisions

are driven by expectations about future productivity through the consumer’s Euler equa-

tion. In that environment, dispersed information plays two main roles. First, that agents

can only observe productivity in their own sector adds noise to their current productivity

observations. I note above that the empirical process for aggregate labor productivity does

not display a large temporary component. However, in a model with dispersed informa-

tion, we can assume that agents do not observe aggregate productivity in real time and only

base their decisions on noisy signals about it. This slows down their learning process

relative to a simple representative-agent setup, yielding possibly more realistic responses

to news and noise shocks. Second, dispersed information changes the behavior of price

setters. This has been known at least since Lucas’s (1972) island model. Price setters adjust

prices in response to their expectations about movements in future demand for their

10In this model, in each sector there are many firms, so there is not monopolistic competition.
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products. Dispersed information means that they do not know if demand will increase

jointly with their productivity, in which case their relative prices should remain unchanged,

or whether it will increase faster, in which case they should try to increase their prices. This

uncertainty makes the price response more sluggish, allowing for demand shocks to have a

stronger effect on output.

It is interesting to contrast the effect of a positive noise shock in Angeletos & La’O

(2010) and in Lorenzoni (2009). In the first environment, after the fact, producers are

disappointed because they produced too much. In the second environment, both con-

sumers and producers are disappointed after the fact: consumers because they consumed

too much and price setters because they increased their relative price too little. However,

the two approaches may have different implications for the role of some parameters. For

example, lowering the parameter E, governing the degree of elasticity of substitution across

sectors, magnifies the effects of noise shocks in the RBC model, while it reduces strategic

complementarity in price setting in a New Keynesian environment, leading to stronger

price responses and thus to a more muted effect of noise shocks on output.11

In the standard New Keynesian environment, consumers essentially satisfy the perma-

nent income hypothesis. Therefore, there is little role for strategic complementarities on the

demand side driven by a reasoning of the following type: If other agents are spending more

because of their high productivity expectations, then I expect higher income and I also

want to spend more. This type of feedback is present, however, when some form of

borrowing constraint is introduced. Guerrieri & Lorenzoni (2009) explore this feedback,

studying a model in which the only frictions are a limited ability to borrow and a limited

supply of liquid assets (and so without nominal rigidities).

In this review I concentrate on models in which the information structure is given.

However, a number of important issues arise when one endogenizes the production of

information. There is a growing literature analyzing information production in environ-

ments with dispersed information (e.g., Veldkamp 2011 offers an excellent survey of the

field). Veldkamp & Wolfers (2007) study a multisector economy in which production

decisions in each sector are driven by both sectoral and aggregate signals on productivity.

However, they allow some agents to produce better (but not perfect) information both at

the sectoral and at the aggregate level and to sell it to the producers of final goods. Because

signals about aggregate productivity have a larger market, the equilibrium outcome is that

more information is produced on these common shocks. Therefore, the presence of infor-

mation markets works to increase the degree of sectoral comovement.

Although the focus is on positive issues in this review, models of dispersed information

raise important questions about the optimal conduct of monetary and fiscal policy in the

presence of noise shocks (e.g., see Angeletos & La’O 2008, Lorenzoni 2010). One point is

worth mentioning here. When demand shocks are driven purely by news about the future,

a common result is that the optimal monetary policy response is to raise interest rates and

neutralize the effects of the shock. Recall that this was the case in the simple New Keynes-

ian model in Section 3. Why does monetary policy not systematically neutralize all demand

shocks of this type? A natural answer is to assume that the central bank may lack the

information to distinguish a purely noise-driven expansion from an expansion driven by an

11Angeletos & La’O (2010) introduce two layers of good differentiation, across sectors and across goods within

sectors. With this distinction, there are two parameters playing different roles, depending on the assumptions made

on price setting.
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actual change in productivity.12 However, this approach seems much more appealing in

the context of a model in which no single agent in the private sector can distinguish the two

shocks, that is, in a model with information dispersion.

Overall, it seems that models with dispersed information offer an appealing way to

think about news about the future evolution of fundamentals. Existing models have only

begun to explore the role of dispersed information in generating sluggish adjustment in

prices and quantities and in producing different forms of noise-driven fluctuations. Pro-

gress in this direction will clearly benefit from the development of new techniques to study

equilibria in which many agents solve signal-extraction problems and in which prices and

quantities provide endogenous sources of information. Recent developments in this direc-

tion include Rondina & Walker (2009) and Nimark (2010).

6. SOME EMPIRICALWORK

Empirical work to uncover the role of news and noise in business cycles clearly faces tough

problems of identification. The literature has pursued different approaches: SVAR with

minimal identifying restrictions; a more structural approach, starting from a fully specified

model and estimating it by maximum likelihood or Bayesian methods; and a reduced-

form approach to capture the effect of well-identified shocks for which time series are

available.

As mentioned in Section 1, Beaudry & Portier (2006) played an important role in

sparking attention toward news-driven business cycles. They use time series for stock

market prices to elicit the private sector’s information about future productivity develop-

ments. In particular, they look at a vector autoregressive (VAR) model that includes a

measure of TFP and the quarterly S&P 500 index. Using this bivariate VAR, they experi-

ment with two identifying restrictions: First, they impose the restriction that one shock

has no long-run effects on TFP and label the orthogonal shock as the news shock; second,

they impose the restriction that one shock has zero short-run effect and label that

shock as the news shock. As it turns out, the two restrictions lead to similar results.

They then look at the effect of the two shocks on standard macroeconomic aggregates,

including consumption, investment, and employment. They find that the identified news

shock leads to positive conditional comovement among macroeconomic aggregates on

impact, that aggregate variables strongly anticipate movements in technology, and that

news shocks account for a large fraction of the variance of aggregate variables at business

cycle frequencies. Further work by Beaudry & Lucke (2010) and Beaudry et al. (2011) has

confirmed these findings. Beaudry et al. (2011) look at non-U.S. international data, and

Beaudry & Lucke (2010) consider a richer identification strategy in a five-variable SVAR,

allowing for several shocks, including both neutral and investment-specific technology

shocks, and monetary and preference shocks, along with their news shock.

Blanchard et al. (2009) show that the use of structural identification assumptions in a

VAR setting is sensitive to the informational assumptions made. In particular, if one starts

from a signal-extraction model (such as the one presented in Section 5), then no identifica-

tion assumption can recover the original economic shocks et, �t, and nt. The reason for this

12Models in which the central bank has limited information have been studied by Svensson & Woodford (2003,

2005) and Aoki (2003), among others. Amato et al. (2002) and Adam (2007) also analyze monetary policy in models

with dispersed information.
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problem is intuitive. An SVAR identification scheme requires that it be possible to recover

the value of the current shocks from past and current values of the observables. This is

typically not possible in signal-extraction problems, in which the consumer’s problem is

precisely to infer what shocks hit the economy. This does not mean that the model is not

identified, i.e., that the model parameters cannot be recovered from the data. Actually, the

authors show, in a simple specification, how time series on consumption and employment

can be used to recover the model parameters by maximum likelihood. Even though et, �t,
and nt cannot be identified exactly, their variances (and the other model parameters) are.

Obviously, with this approach, identification rests much more on the model structure. In

particular, in Blanchard et al. (2009), identification relies on the validity of the consumer

Euler equation. With this approach, it is then possible to obtain a variance decomposition,

which suggests a potentially relevant role of noise shocks for short-run fluctuations. The

results in Blanchard et al. (2009) point to the following trade-off: If we limit attention to

models in which consumers can perfectly anticipate future shocks, then SVAR can be used;

if we want to allow for more general information structures, then identification has to rely

more on the model structure.

A recent contribution that takes a fully structural route is Schmitt-Grohé & Uribe

(2010). They present a full-blown estimation exercise on a variant of the flexible-price

model of Jaimovich & Rebelo (2006), in which agents receive anticipated news about

technology and government spending. These anticipations concern shocks that will take

place with a four- and with eight-quarter lag, respectively. They find a large fraction (about

half) of output volatility at business cycle frequency to be associated with news shocks.

Barsky & Sims (2010) follow the SVAR approach of Beaudry & Portier (2006) but

challenge their results using different identification assumptions. Even when restricting

attention to models with perfectly anticipated shocks, an SVAR approach faces an impor-

tant identification problem: If there are more than two variables, there are typically many

disturbances that have no effect on TFP in the short run and anticipate future changes in

TFP. In other words, there are different linear combinations of past observable variables

that are orthogonal to current TFP innovations and help to forecast future TFP. The

problem is then which of these should we treat as our news shock? Barsky & Sims (2010)

choose their news shock as the shock orthogonal to the current TFP innovation that has the

most predictive power in explaining future TFP. That is, they apply a principal-components

approach to choose their news shock, choosing the one that maximizes the sum of contri-

butions to the TFP’s forecast error variance over a finite horizon. The results of this

exercise are in striking contrast with those of Beaudry & Portier (2006). While consump-

tion increases following a news shock, output, investment, and hours fall slightly, in line

with the predictions of the standard neoclassical model discussed in Section 1. According

to this evidence, the data show no puzzling comovement of consumption, investment, and

hours following a news shock. News shocks play an important role in medium-frequency

output fluctuations, but the economy’s response to them is roughly consistent with a

neoclassical benchmark. It is not clear, on theoretical grounds, why the identification

approach of Barsky & Sims (2010) is superior to others. In particular, the objective of

identification should be to find linear combinations of innovations that are less likely to be

affected by other shocks, rather than linear combinations of innovations with the best

forecasting properties. Nonetheless, this evidence is provocative, as it shows that different

orthogonalizations can lead to quite different results and points to the need for better

identification.
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Where does one look for well-identified pure news/noise shocks in the data? A small

literature has looked at the effect of data revisions as a source of noise in private-sector

forecasts. Early releases of economic data are riddled with measurement error that is

partially eliminated in later releases. As long as the private sector looks at these data

to form expectations, the measurement error in early releases can be treated as a well-

identified source of noise. Oh & Waldman (1990) focus on measurement error in early

releases of leading economic indicators and show that shocks to this error term have

sizeable positive effects on aggregate activity. Rodriguez Mora & Schulstad (2007) show

that aggregate consumption responds more to early public announcements regarding

aggregate GDP than to actual movements in GDP, as measured by the revised GDP series.

Using this identification strategy may produce interesting evidence on the comovement of

consumption, investment, and hours following noise shocks.
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Figure 1

Responses to an anticipated technology shock in a baseline real business cycle model.
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Responses to an anticipated technology shock in a model with habit formation and investment

adjustment costs.
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