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Restrictions that a class of general equilibrium models place upon the average returns of equity 
and Treasury bills are found to be strongly violated by the U.S. data in the 1889-1978 period. This 
result is robust to model specification and measurement problems. We conclude that, most likely, 
an equilibrium model which is not an Arrow-Debreu economy will be the one that Simultaneously 
rationalizes both historically observed large average equity return and the small average risk-free 
return. 

1. Introduction 

His to r i ca l ly  the  average re turn  on  equi ty  has far  exceeded the average re turn  
on  sho r t - t e rm  vi r tua l ly  defaul t - f ree  debt .  Over  the n ine ty-year  pe r iod  1889-1978 
the average  rea l  annua l  yield on  the S t anda rd  and  Poor  500 Index  was seven 
percen t ,  whi le  the  average yield on  shor t - te rm deb t  was less than  one percent .  
T h e  ques t ion  addressed  in this pape r  is whether  this large differential  in  
average  yie lds  can  be  accounted  for  by  models  that  abs t rac t  f rom t ransac t ions  
costs,  l iqu id i ty  const ra ints  and  other  fr ict ions absent  in  the A r ~ o w - D e b r e u  
set-up.  O u r  f inding is that  i t  canno t  be, a t  least  no t  for  the class of  economies  
cons idered .  O u r  conclus ion is tha t  most  l ikely some equi l ibr ium mode l  wi th  a 

*This research was initiated at the University of Chicago where Mehra was a visiting scholar at 
the Graduate School of Business and Prescott a Ford foundation visiting professor at the 
Department of Economics. Earlier versions of this paper, entitled 'A Test of the Intertemporal 
Asset Pricing ModeF, were presented at the University of Minnesota, University of Lausanne, 
Harvard University, NBER Conference on Intertemporal Puzzles in Macroeconomics, and the 
American Finance Meetings. We wish to thank the workshop participants, George Coustantinides, 
Eugene Fama, Merton Miller, and particularly an anonymous referee, Fischer Black, Stephen 
LeRoy and Charles Plosser for helpful discussions and constructive criticisms. We gratefully 
acknowledge financial support from the Faculty Research Fund of the Graduate School of 
Business, Columbia University, the National Sdence Foundation and the Federal Reserve Bank of 
Minneapolis. 
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The consumption CAPM:
Campbell and Cochrane
(1999)
Bansal and Yaron (2004)
Rietz (1988); Barro (2006)

GE production economies:
Rouwenhorst (1995)
Jerman (1998)
Tallarini (2000)



Macro Finance
An oxymoron? Macroeconomics
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Paul KrugmanBy 

Sept. 2, 2009

I. MISTAKING BEAUTY FOR TRUTH

It’s hard to believe now, but not long ago economists were congratulating themselves over 

the success of their field. Those successes — or so they believed — were both theoretical and 

practical, leading to a golden era for the profession. On the theoretical side, they thought 

that they had resolved their internal disputes. Thus, in a 2008 paper titled “The State of 

Macro” (that is, macroeconomics, the study of big-picture issues like recessions), Olivier 

Blanchard of M.I.T., now the chief economist at the International Monetary Fund, declared 

that “the state of macro is good.” The battles of yesteryear, he said, were over, and there had 

been a “broad convergence of vision.” And in the real world, economists believed they had 

things under control: the “central problem of depression-prevention has been solved,” 

declared Robert Lucas of the University of Chicago in his 2003 presidential address to the 

American Economic Association. In 2004, Ben Bernanke, a former Princeton professor who 

is now the chairman of the Federal Reserve Board, celebrated the Great Moderation in 

economic performance over the previous two decades, which he attributed in part to 

improved economic policy making.

Last year, everything came apart.

Few economists saw our current crisis coming, but this predictive failure was the least of 

the field’s problems. More important was the profession’s blindness to the very possibility 

of catastrophic failures in a market economy. During the golden years, financial economists 

came to believe that markets were inherently stable — indeed, that stocks and other assets 

were always priced just right. There was nothing in the prevailing models suggesting the 

possibility of the kind of collapse that happened last year. Meanwhile, macroeconomists 

were divided in their views. But the main division was between those who insisted that free-

How Did Economists Get It So 
Wrong?
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Full-fledged DSGE models:

Christiano, Eichenbaum,
and Evans (2005)

Smets and Wouters (2007)

Standard criticisms:

Localized dynamics

Little connection to finance

Little room for policies



Objective
A unified theory of asset prices and business cycles

What are the microfoundations for the exogenous, often complex
cash flow dynamics in consumption models?

Do time-varying risk premiums matter quantitatively for
macroeconomic dynamics?

How large is the welfare cost of business cycles?

...



Intuition
Dividend dynamics in RBC models, Kaltenbrunner and Lochstoer (2010)

Core challenge for the equity premium in production economies:

Dividends = profits (output minus wages) minus investment

With frictionless labor market, wages = MPL (as procyclical as
output)

Profits no more procyclical than output

Investment more procyclical than output and profits due to
consumption smoothing

Dividends tend to be countercyclical



Intuition
Dividend dynamics in search economies

The search model turns dividends procyclical:

Dividends = profits (output minus wages) minus investment
minus vacancy costs

With search frictions, wages are inertial, detached from MPL

Profits more procyclical than output

Investment and vacancy costs more procyclical than output

Profits more procyclical than investment and vacancy costs ⇒
procyclical dividends
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Endogenous Disasters
Petrosky-Nadeau, Zhang, and Kuehn (2018)

The textbook Diamond-Mortensen-Pissarides model of equilibrium
unemployment gives rise endogenously to economic disasters

Causal mechanism:
Wage inertia
Downward rigidity of marginal hiring costs



Endogenous Disasters
The model

The representative firm posts job vacancies, Vt , to attract
unemployed workers, Ut , via the matching function:

G (Ut ,Vt) =
UtVt

(Uι
t + V ι

t )
1/ι

The unit costs of vacancy posting:

κt = κ0 + κ1q(θt)

in which κ0, κ1 > 0, with the marginal costs of hiring:

κ0

q(θt)
+ κ1



Endogenous Disasters
The model

Employment evolves as:

Nt+1 = (1− s)Nt + q(θt)Vt in which Vt ≥ 0

The production function:

Yt = XtNt in which log(Xt+1) = ρ log(Xt) + σεt+1

Dividends:
Dt = XtNt −WtNt − κtVt

The stochastic discount factor: Mt+1 = β(Ct/Ct+1)



Endogenous Disasters
The model

Wages determined via a Nash bargaining process:

Wt = η (Xt + κtθt) + (1− η)b

η: Relative bargaining weight of the worker
Xt : Marginal product of labor
κtθt = κtVt/Ut : Vacancy costs per unemployed worker
b: The flow value of unemployment activities

The goods market clearing condition:

Ct + κtVt = XtNt



Endogenous Disasters
Monthly calibration

Rate of time preference, β 0.9954
Aggregate productivity persistence, ρ 0.983 Gertler and Trigari (2009)
Conditional volatility of shocks, σ 0.01 Gertler and Trigari (2009)

Workers’ bargaining weight, η 0.04 Hagedorn and Manovskii (2008)
Job destruction rate, s 0.04 Davis et al. (2006)
Elasticity of matching function, ι 1.25 Den Haan et al. (2000)
Value of unemployment activities, b 0.85 Hagedorn and Manovskii (2008)
The proportional costs, κ0 0.5
The fixed costs, κ1 0.5



Endogenous Disasters
Empirical cumulative distribution functions: Ut and Yt
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Endogenous Disasters
Disaster moments

Data Model

Mean 5% 95% p

Panel A: Output

Probability 7.83 5.04 2.24 8.57 0.09
Size 21.99 22.22 12.7 46.24 0.33
Duration 3.72 4.44 3.2 6 0.79

Panel B: Consumption

Probability 8.57 2.86 0.71 5.83 0.00
Size 23.16 25.64 11.26 62.13 0.36
Duration 3.75 4.91 3 7 0.81
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Projection
Petrosky-Nadeau and Zhang (2017)

A global projection algorithm is critical for solving the search
model, while log linearization:

Understates the mean and volatility of unemployment

Overstates the volatility of labor market tightness and the
unemployment–vacancy correlation



Projection
Labor market moments in the Hagedorn-Manovskii (2008) model

U V θ X U V θ X

HM (2008, Table 4) Loglinearization

Std 0.145 0.169 0.292 0.013 0.133 0.144 0.327 0.013
ρ 0.830 0.575 0.751 0.765 0.831 0.681 0.783 0.760
Correlation −0.724 −0.916 −0.892 U −0.848 −0.864 −0.927

0.940 0.904 V 0.858 0.985
0.967 θ 0.890

2nd-order perturbation Projection

Std 0.164 0.178 0.263 0.013 0.257 0.174 0.267 0.013
ρ 0.831 0.704 0.788 0.760 0.823 0.586 0.759 0.760
Correlation −0.791 −0.794 −0.795 U −0.567 −0.662 −0.699

0.946 0.973 V 0.890 0.909
0.993 θ 0.996



Projection
Projection vs. loglinearization in the Hagedorn-Manovskii model
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Projection
Ut , projection vs. loglinearization in the Hagedorn-Manovskii model



Projection
θt , projection vs. loglinearization in the Hagedorn-Manovskii model
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A Unified Model
Bai and Zhang (2021)

A DSGE model with recursive utility, search frictions, and capital is
a good start to forming a unified theory of macro finance



A Unified Model
Bai and Zhang (2021)

Calibrated to the consumption volatility in the Jordà-Schularick-
Taylor database, the model yields an equity premium of 4.27% per
annum, an average interest rate of 1.97%, and a stock market
volatility of 12.42%

Strong time series predictability for stock market excess returns and
volatility; weak to no predictability for consumption growth

Wage inertia: a wage elasticity to labor productivity of 0.278 in the
model versus 0.267 in the historical U.S. 1890–2015 sample

Risk aversion strongly affects quantity dynamics

The welfare cost is huge, 33.6%, and strongly countercyclical



A Unified Model
The Bai-Zhang framework

The household maximizes recursive utility, Jt :

Jt =

[
(1− β)C

1− 1
ψ

t + β
(
Et

[
J1−γ
t+1

]) 1−1/ψ
1−γ

] 1
1−1/ψ

The CES production function:

Yt = Xt

[
α

(
Kt

K0

)ω
+ (1− α)Nω

t

] 1
ω

The matching function, ι > 0:

G (Ut ,Vt) =
UtVt

(Uι
t + V ι

t )
1/ι



A Unified Model
The Bai-Zhang framework

Employment, Nt , evolves as:

Nt+1 = (1− s)Nt + q(θt)Vt

The unit vacancy costs:

κt = κ0 + κ1 q(θt)

Capital accumulates as:

Kt+1 = (1− δ)Kt +

[
a1 +

a2

1− 1/ν

(
It
Kt

)1−1/ν
]
Kt



A Unified Model
The Bai-Zhang framework

Wages via Nash bargaining:

Wt = η

(
∂Yt

∂Nt
+ κtθt

)
+ (1− η)b

Dividends:
Dt = Yt −WtNt − κtVt − It

The goods market clears:

Ct + κtVt + It = Yt



A Unified Model
Basic moments

Data Mean 5th 50th 95th p

σC 5.45 5.43 3.13 5.42 7.77 0.49
ρC1 0.12 0.23 0.02 0.23 0.42 0.82

E [U] 8.94 9.40 3.67 7.94 20.20 0.42
σU 0.24 0.31 0.14 0.31 0.48 0.71
σV 0.19 0.33 0.23 0.32 0.49 1.00
σθ 0.62 0.35 0.24 0.33 0.53 0.02
ρUV −0.57 −0.11 −0.20 −0.10 −0.02 0.00
ew ,y/n 0.27 0.28 0.25 0.28 0.29 0.84

E [rS−rf ] 4.36 4.27 3.77 4.24 4.86 0.35
E [rf ] 0.82 1.97 1.32 2.07 2.24 0.99
σS 16.04 12.42 9.82 12.41 15.13 0.02
σf 7.30 2.47 1.14 2.47 3.75 0.00



A Unified Model
Impulse responses: Output and wage
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A Unified Model
Impulse responses: Profit and dividend
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A Unified Model
Price-to-consumption, Pt/Ct , and the equity premium, Et [rSt+1 − rft+1]



A Unified Model
Stock market volatility, σSt , and expected consumption growth, Et [gCt+1]



A Unified Model
Capital share in value (92.6%) vs. labor share in output (74.6%)

E [rK ], 5.28%; σK , 9.97%;
E [rN ], 41.56%; σN , 186.07%



A Unified Model
The welfare cost, on average 33.6%, is strongly countercyclical, against Xt and Ut



Summary
Toward a theory of everything?

A DSGE model with recursive utility, search frictions, and capital is
a good start to forming a unified theory of macro finance
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