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Michele Cavallo
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Cross-National Trends
in Earnings Inequality
and Instability

Mary C. Daly
Robert G. Valletta

Forthcoming in Economics Letters.

Optimal Policy in Rational
Expectations Models:
New Solution Algorithms

Richard Dennis

Published in Macroeconomic Dynamics
11(1) (February 2007) pp. 31-55.

©2007 Cambridge University Press.

This paper focuses on the effects on the current account of changes to two
distinct components of government consumption expenditures, expenditure
on goods and expenditure on hours worked. I find that changes to govern-
ment expenditure on hours do not directly affect the current account and that
their effect is considerably smaller—one order of magnitude—than the effect
of changes to government expenditure on goods. These findings indicate that
considering government consumption as entirely expenditure on goods can
lead to overestimating its role in accounting for movements in the current
account balance.

We compare trends in earnings inequality in the United States, Germany,
and Great Britain. Estimation of a heterogeneous growth model of perma-
nent and transitory earnings variation reveals substantial convergence in the
permanent component of inequality in these countries during the 1990s.

This paper develops methods to solve for optimal discretionary policies and
optimal commitment policies in rational expectations models. These algo-
rithms, which allow the optimization constraints to be conveniently expressed
in second-order structural form, are more general than existing methods and
are simple to apply. We use several New Keynesian business cycle models to
illustrate their application. Simulations show that the procedures developed in
this paper can quickly solve small-scale models and that they can be usefully
and effectively applied to medium- and large-scale models.

*The abstracts are arranged alphabetically by FRB San Francisco authors, whose names are

in boldface.
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to Hansen-Sargent

Richard Dennis

Forthcoming in Journal of
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Optimal Monetary Policy

Richard Dennis, with
Federico Ravenna,
University of California, Santa Cruz

Forthcoming in Journal of
Economic Dynamics and Control.

Trend Breaks, Long-Run
Restrictions, and Contractionary
Technology Improvements

John G. Fernald

Published in Journal of Monetary
Economics 54(8) (November 2007)
pp. 2,467-2,485.

©2007, reprinted with permission
from Elsevier Science.

This paper examines the Hansen and Sargent (2003) formulation of the
robust Stackelberg problem and shows that their method of constructing the
approximating equilibrium, which is central to any robust control exercise,

is generally invalid. The paper then turns to the Hansen and Sargent (2007)
treatment, which, responding to the problems raised in this paper, changes
subtly, but importantly, how the robust Stackelberg problem is formulated.
This paper proves, first, that their method for obtaining the approximating
equilibrium is now equivalent to the one developed in this paper, and, second,
that the worst-case specification errors are not subject to a time-inconsistency
problem. Analyzing robust monetary policy in two New Keynesian busi-
ness cycle models, the paper demonstrates that a robust central bank should
primarily fear that the supply side of its approximating model is misspeci-
fied and that attenuation characterizes robust policymaking. Depending on
how the robust Stackelberg problem is formulated, this paper shows that the
Hansen-Sargent approximating equilibrium can be dynamically unstable and
that robustness can be irrelevant, i.e., that the robust policy can coincide with
the rational expectations policy.

To conduct policy efficiently, central banks must use available data to infer,
or learn, the relevant structural relationships in the economy. However, be-
cause a central bank’s policy affects economic outcomes, the chosen policy
may help or hinder its efforts to learn. This paper examines whether real-time
learning allows a central bank to learn the economy’s underlying structure
and studies the impact that learning has on the performance of optimal
policies under a variety of learning environments. Our main results are as
follows. First, when monetary policy is formulated as an optimal discretion-
ary targeting rule, we find that the rational expectations equilibrium and the
optimal policy are real-time learnable. This result is robust to a range of as-
sumptions concerning private sector learning behavior. Second, when policy
is set with discretion, learning can lead to outcomes that are better than if the
model parameters are known. Finally, if the private sector is learning, then
unannounced changes to the policy regime, particularly changes to the infla-
tion target, can raise policy loss considerably.

Structural vector autoregressions with long-run restrictions are extraordi-
narily sensitive to low-frequency correlations. Recent literature finds that

the estimated effects of technology shocks are sensitive to how one treats
hours per capita. However, after allowing for (statistically and economically
significant) trend breaks in productivity, results are much less sensitive: hours
fall when technology improves. The issue is that the common high-low-high
pattern of productivity growth and hours (i.e., the low-frequency correlation)
inevitably leads to a positive estimated response. The trend breaks control

for this correlation. This example suggests a practical need for care in using
long-run restrictions.



Information and Communications
Technology as a General

Purpose Technology: Evidence
from U.S. Industry Data

John G. Fernald, with
Susanto Basu, Boston College

Published in German Economic Review

8(2) (May 2007) pp. 146-173.
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Published in Review of International
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Many people point to information and communications technology (ICT) as
the key for understanding the acceleration in productivity in the United States
since the mid-1990s. Stories of ICT as a general purpose technology (GPT)
suggest that measured total factor productivity (TFP) should rise in ICT-
using sectors (reflecting either unobserved accumulation of intangible organi-
zational capital, spillovers, or both), but with a long lag. Contemporaneously,
however, investments in ICT may be associated with lower TFP as resources
are diverted to reorganization and learning. We find that U.S. industry results
are consistent with GPT stories: the acceleration after the mid-1990s was
broad-based—Ilocated primarily in ICT-using industries rather than ICT-
producing industries. Furthermore, industry TFP accelerations in the 2000s
are positively correlated with (appropriately weighted) industry ICT capital
growth in the 1990s. Indeed, as GPT stories would suggest, after controlling
for past ICT investment, industry TFP accelerations are negatively correlated
with increases in ICT usage in the 2000s.

This article is published in this volume, pp. 1-15.

This paper documents significant time variation in the degree of global price
convergence over the last two decades. In particular, there appears to be a
general U-shaped pattern with price dispersion first falling and then rising in
recent years, a pattern which is remarkably robust across country groupings
and commodity groups. This time-variation is difficult to explain in terms
of the standard gravity equation variables common in the literature, as these
tend not to vary much over time or have not risen in recent years. However,
regression analysis indicates that this time-varying pattern coincides well
with oil price fluctuations, which are clearly time-varying and have risen
substantially since the late 1990s. As a result, this paper offers new evidence
on the role of transportation costs in driving international price dispersion.

This paper studies how nontraded goods limit the ability of a country to
finance current account deficits. It uses an intertemporal model of the current
account for a small open economy where goods are endogenously nontraded
due to explicit trade costs. The economy has an endowment of two goods
with differing trade costs, either of which can be traded or nontraded in
equilibrium. The model implies that current account deficits impose a cost,
in the form of raising the effective interest rate in the country. The findings
differ from some recent studies: first, in that the interest rate rises even for
countries with modest current account deficits; secondly, the interest rate
cost eventually reaches an upper bound as current account deficits grow, and
progressively more nontraded goods become traded to service the debt. Panel
regression analysis of interest rate and current account data are consistent
with our conclusions.
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Bonds or Loans? The Effect of
Macroeconomic Fundamentals

Galina B. Hale

Published in The Economic Journal
117(516) (January 2007) pp. 196-215.

©2007, Blackwell Publishing.

Sovereign Debt Crises
and Credit to the Private Sector

Galina B. Hale, with
Carlos Arteta,
Federal Reserve Board of Governors

Published in Journal of International
Economics TA(1) (January 2008)
pp- 53-69.

©2008, reprinted with permission
from Elsevier Science.

This paper develops a model of endogenously tradable goods to study the
implications of international integration for price dispersion and pricing to
market. A distinctive feature of the model is heterogeneity in both trade costs
and productivity. The model highlights the role of heterogeneity in shaping
how new entrants at the extensive margin differ from incumbent traders,
thereby giving extensive margin movements distinctive implications relative
to the intensive margin. In particular, the model predicts that international
integration mainly along the extensive margin should be associated with a
more limited degree of price convergence. This prediction finds support in
cross-sectional regressions on European data and offers insight into recent
integration episodes.

The costs of debt crises are not invariant to the foreign debt instrument
composition: bank loans or bonds. The lending boom of the 1990s witnessed
considerable variation over time and across countries in the debt instrument
used by emerging market (EM) borrowers. This article tests how macroeco-
nomic fundamentals affect the composition of international debt instruments
used by EM borrowers. Analysis of micro-level data using an ordered prob-
ability model shows that macroeconomic fundamentals explain a significant
share of variation in the ratio of bonds to loans for private borrowers but not
for the sovereigns.

We use micro-level data to analyze emerging markets’ private sector ac-
cess to international debt markets during sovereign debt crises. We find that
these crises are systematically accompanied by a decline in foreign credit

to domestic private firms, both during debt renegotiations and for over

two years after restructuring agreements are reached. This decline is large,
statistically significant, and robust. We find that this effect is concentrated in
the nonfinancial sector and is different for firms in the exporting and in the
non-exporting sectors. We also find that the magnitude of the effect depends
on the type of debt restructuring agreement.
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This paper uses survival analysis to investigate the timing of a firm’s decision
to issue for the first time in the public bond market. We find that firms that
are more creditworthy and have higher demand for external funds issue their
first public bond earlier. We also find that issuing private bonds or taking out
syndicated loans is associated with a faster entry to the public bond market.
According to our results, the relationships that firms develop with invest-
ment banks in connection with their private bond issues and syndicated loans
further speed up their entry to the public bond market. Finally, we find that

a firm’s reputation has a U-shaped effect on the timing of a firm’s bond IPO.
Consistent with Diamond’s (1991) reputational theory, firms that establish a
track record of high creditworthiness as well as those that establish a track
record of low creditworthiness enter the public bond market earlier than
firms with intermediate reputation.

Bank supervisors in the United States conduct comprehensive on-site inspec-
tions of bank holding companies (BHCs) and assign them a supervisory
rating meant to summarize their overall condition. We develop an empirical
forecasting model of these ratings that combines supervisory and securities
market data. We find that securities market variables, such as BHC stock re-
turns and bond yield spreads, improve the model’s in-sample fit. We also find
that debt market variables provide more information on supervisory ratings
for BHCs closer to default, while equity market variables provide more infor-
mation for those further from default. In out-of-sample forecasting, we find
that the accuracy of the model with both equity and debt variables is little
different from the accuracy of a model based on supervisory information
alone. However, the model with securities market data identifies additional
ratings downgrades, which supervisors would probably value enough to war-
rant the use of this extended model for off-site monitoring purposes.

In this paper, we consider three issues raised by the apparent inconsistency
between the current research practice of using county-based markets (met-
ropolitan statistical areas (MSAs) and non-MSA counties) to investigate

the validity of the theoretical underpinnings of bank merger policy and the
current regulatory practice of using Federal Reserve (FR) banking markets,
which often do not follow county lines, to implement that policy. Using a
national sample of bank and thrift branch deposit data, we find that county-
based areas cannot simply substitute for FR markets in the implementation
of bank merger policy. For example, numerous potential mergers would raise
competitive issues in county-based areas, but not in FR markets, and vice
versa. We also conclude that, because of the relative difficulty of assembling
demographic data for non-county-based areas, it is impractical to consistently
use FR markets in bank merger policy research. However, we do find that,
despite the inconsistencies between the two types of markets, analysis that
uses county-based areas is relevant for bank merger policy that is imple-
mented with FR markets. For example, we find that profitability regression
results using variables based on FR markets are similar to those found using
variables based on MSAs and non-MSA counties.
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Foreign Bank Lending and
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During the Lost Decade

Jose A. Lopez
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Macroeconomic Implications
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Published in the FRB St. Louis Review
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This paper develops a one-sector real business cycle model in which competi-
tive firms allocate resources for the production of goods, investment in new
capital, and maintenance of existing capital. Firms also choose the utilization
rate of existing capital. A higher utilization rate leads to faster capital depre-
ciation, and an increase in maintenance activity has the opposite effect. We
show that as the equilibrium ratio of maintenance expenditures to GDP rises,
the required degree of increasing returns for local indeterminacy declines
over a wide range of parameter combinations. When the model is calibrated
to match empirical evidence on the relative size of maintenance and repair
activity, we find that local indeterminacy (and belief-driven fluctuations) can
occur with a mild and empirically plausible degree of increasing returns:
approximately 1.08.

We examine foreign intermediation activity in Japan during the so-called
“lost decade” of the 1990s, contrasting the behavior of lending by foreign
commercial banks and underwriting activity by foreign investment banks
over that period. Foreign bank lending is shown to be sensitive to domestic
Japanese conditions, particularly Japanese interest rates, more so than their
domestic Japanese bank counterparts. During the 1990s, foreign bank lend-
ing in Japan fell, both in overall numbers and as a share of total lending.
However, there was marked growth in foreign underwriting activity in the
international yen-denominated bond sector. A key factor in the disparity be-
tween these activities is their different clientele: While foreign banks in Japan
lent primarily to domestic borrowers, international yen-denominated bond
issuers were primarily foreign entities with yen funding needs or opportuni-
ties for profitable swaps. Indeed, low interest rates that discouraged lending
activity in Japan by foreign banks directly encouraged foreign underwriting
activity tied to the so-called “carry trades.” Regulatory reforms, particularly
the “Big Bang” reforms of the 1990s, also play a large role in the growth of
foreign underwriting activity over our sample period.

Linearized New Keynesian models and empirical no-arbitrage macro-finance
models offer little insight regarding the implications of changes in bond term
premiums for economic activity. This paper investigates these implications
using both a structural model and a reduced-form framework. The authors
show that there is no structural relationship running from the term premium
to economic activity, but a reduced-form empirical analysis does suggest that
a decline in the term premium has typically been associated with stimulus to
real economic activity, which contradicts earlier results in the literature.
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This paper examines a shift in the dynamics of the term structure of interest
rates in the U.S. during the mid-1980s. We document this shift using standard
interest rate regressions and using dynamic, affine, no-arbitrage models esti-
mated for the pre- and post-shift subsamples. The term structure shift largely
appears to be the result of changes in the pricing of risk associated with a
“level” factor. Using a macro-finance model, we suggest a link between this
shift in term structure behavior and changes in the dynamics and risk pricing
of the Federal Reserve’s inflation target as perceived by investors.

This paper develops and estimates a macro-finance model that combines a
canonical affine no-arbitrage finance specification of the term structure with
standard macroeconomic aggregate relationships for output and inflation.
From this new empirical formulation, we obtain several important results:
(1) the latent term structure factors from finance no-arbitrage models appear
to have important macroeconomic and monetary policy underpinnings,

(2) there is no evidence of monetary policy inertia or a slow partial adjust-
ment of the policy interest rate by the Federal Reserve, and (3) both forward-
looking and backward-looking elements play important roles in macro-
economic dynamics.

This article analyses the causes and consequences of offshore financial
centres (OFCs). While OFCs are likely to encourage bad behavior in source
countries, they may also have unintended positive consequences, such as pro-
viding competition for the domestic banking sector. We derive and simulate

a model of a home country monopoly bank facing a representative competi-
tive OFC which offers tax advantages attained by moving assets offshore

at a cost that is increasing in distance to the OFC. Our model predicts that
proximity to an OFC is likely to be pro-competitive. We test and confirm the
predictions empirically. OFC proximity is associated with a more competitive
domestic banking system and greater overall financial depth.
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Depositor Discipline: The Case
of Japanese Regional Banks

Mark M. Spiegel, with
Nobuyoshi Yamori, Nagoya University

Published in Journal of Banking and
Finance 31(3) (March 2007) pp. 769-786.

©2007, reprinted with permission
from Elsevier Science.

Real Wage Cyclicality in the
Panel Study of Income Dynamics

Eric T. Swanson

Published in Scottish Journal of Political
Economy 54(5) (November 2007)
pp. 617-647.
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We examine the determinants of Japanese regional bank pricing-to-market
decisions and their impact on the intensity of depositor discipline, in the form
of the sensitivity of deposit growth to bank financial conditions. To obtain
consistent estimates, we first model and estimate the bank pricing-to-market
decision and then estimate the intensity of depositor discipline after condi-
tioning for that decision. We find that banks were less likely to adopt market
price accounting the larger were their unrealized securities losses. We also
find statistically significant evidence of depositor discipline among banks that
elected to price to market. Our results indicate that depositor discipline was
more intense for the subset of banks that adopted market price accounting.

Previous studies of real wage cyclicality have made only sparing use of the
micro-data detail that is available in the Panel Study of Income Dynamics
(PSID). The present paper brings to bear this additional detail to investigate
the robustness of the previous results and to examine whether there are im-
portant cross-sectional and demographic differences in wage cyclicality. Al-
though real wages were procyclical across the entire distribution of workers
from 1967 to 1991, the wages of lower-income, younger, and less-educated
workers exhibited greater procyclicality. However, workers’ straight-time
hourly pay rates have been acyclical, suggesting that more variable pay
margins such as bonuses, overtime, late shift premia, and commissions have
played a substantial if not primary role in generating procyclicality.

We investigate the extent to which long-run inflation expectations are well
anchored in three western hemisphere countries—Canada, Chile, and the
United States—using a high-frequency event-study analysis. Specifically,

we use daily data on far-ahead forward inflation compensation—the differ-
ence between forward rates on nominal and inflation-indexed bonds—as an
indicator of financial market perceptions of inflation risk and the expected
level of inflation at long horizons. For the United States, we find that far-
ahead forward inflation compensation reacts significantly to macroeconomic
data releases, implying that long-run inflation expectations are not com-
pletely anchored. In contrast, the Canadian inflation compensation data do
not exhibit significant sensitivity to either Canadian or U.S. macroeconomic
news, confirming that inflation targeting in Canada has been successful in
anchoring long-run inflation expectations. Finally, while the requisite data for
Chile is only available for a limited sample period (2002—2005), our results
are consistent with the hypothesis that inflation targeting in Chile has also
succeeded in anchoring long-run inflation expectations.



Market-Based Measures
of Monetary Policy Expectations

Eric T. Swanson, with
Refet S. Giirkaynak, Bilkent University
Brian P. Sack, Macroeconomic Advisers

Published in Journal of Business
and Economic Statistics 25(2)
(April 2007) pp. 201-212.

© 2007 American Statistical Association.

Futures Prices as Risk-Adjusted
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A number of recent articles have used different financial market instru-
ments to measure near-term expectations of the federal funds rate and the
high-frequency changes in these instruments around Federal Open Market
Committee announcements to measure monetary policy shocks. This article
evaluates the empirical success of a variety of financial market instruments
in predicting the future path of monetary policy. All of the instruments we
consider provide forecasts that are clearly superior to those of standard time
series models at all of the horizons considered. Among financial market
instruments, we find that federal funds futures dominate all the other securi-
ties in forecasting monetary policy at horizons out to six months. For longer
horizons, the predictive power of many of the instruments we consider is
very similar. In addition, we present evidence that monetary policy shocks
computed using the current-month federal funds futures contract are influ-
enced by changes in the timing of policy actions that do not influence the
expected course of policy beyond a horizon of about six weeks. We propose
an alternative shock measure that captures changes in market expectations of
policy over slightly longer horizons.

Many researchers have used federal funds futures rates as measures of
financial markets’ expectations of future monetary policy. However, to the
extent that federal funds futures reflect risk premia, these measures require
some adjustment. In this paper, we document that excess returns on federal
funds futures have been positive on average and strongly countercyclical. In
particular, excess returns are surprisingly well predicted by macroeconomic
indicators such as employment growth and financial business cycle indicators
such as Treasury yield spreads and corporate bond spreads. Excess returns
on eurodollar futures display similar patterns. We document that simply
ignoring these risk premia significantly biases forecasts of the future path
of monetary policy. We also show that risk premia matter for some futures-
based measures of monetary policy shocks used in the literature.

Recently, Greenwood, Hercowitz, and Krusell (GHK) have identified the
relative price of (new) capital with capital-specific technological progress.

In a two-sector growth model, however, the relative price of capital equals
the ratio of the productivity processes in the two sectors. Restrictions from
this model are used with data on wages and prices to construct measures of
productivity growth and test the GHK identification, which is easily rejected
by the data. This raises questions about various measures of the contribu-
tion that capital-specific technological progress might make to the economy.
This identification also induces a negative correlation between the result-

ing measures of capital-specific and economy-wide technological change,
which potentially explains why papers employing this identification find that
capital-specific technological change accelerated in the mid-1970s. We im-
pose structure on the productivity measures based on their long-run behavior
and find evidence of a slowdown in productivity in the 1970s that is common
to both sectors and an acceleration in the mid-1990s that is exclusive to the
capital sector.
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John C. Williams, with
Athanasios Orphanides,
Central Bank of Cyprus
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The cyclical components of U.S. macroeconomic time series exhibit signifi-
cant nonlinearities. Standard equilibrium models of business cycles cannot
replicate nonlinear features of the data. Applying the efficient method of
moments (Gallant and Tauchen, 1996, Econometric Theory) to build an
algorithm that searches over the model’s parameter space establishes the
parameterization that best allows replication of all statistical properties of the
data. The results show that under this parameterization, the model captures
nonlinearities in investment but fails to account for observed properties of
consumption.

An extensive literature has analyzed the macroeconomic effects of shocks to
the level of aggregate productivity; however, there has been little correspond-
ing research on sustained shifts in the growth rate of productivity. In this paper,
we examine the effects of shocks to productivity growth in a dynamic general
equilibrium model where agents do not directly observe whether shocks are
transitory or persistent. We show that an estimated Kalman filter model using
real-time data describes economists’ long-run productivity growth forecasts
in the United States extremely well and that filtering has profound implica-
tions for the macroeconomic effects of shifts in productivity growth.

A central tenet of inflation targeting is that establishing and maintaining
well-anchored inflation expectations are essential. In this paper, we reex-
amine the role of key elements of the inflation targeting framework towards
this end, in the context of an economy where economic agents have an
imperfect understanding of the macroeconomic landscape within which the
public forms expectations and policymakers must formulate and implement
monetary policy. Using an estimated model of the U.S. economy, we show
that monetary policy rules that would perform well under the assumption of
rational expectations can perform very poorly when we introduce imperfect
knowledge. We then examine the performance of an easily implemented
policy rule that incorporates three key characteristics of inflation targeting:
transparency, commitment to maintaining price stability, and close monitor-
ing of inflation expectations, and find that all three play an important role in
assuring its success. Our analysis suggests that simple difference rules in the
spirit of Knut Wicksell excel at tethering inflation expectations to the central
bank’s goal and in so doing achieve superior stabilization of inflation and
economic activity in an environment of imperfect knowledge.
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We examine the performance and robustness properties of monetary policy
rules in an estimated macroeconomic model in which the economy under-
goes structural change and where private agents and the central bank possess
imperfect knowledge about the true structure of the economy. Policymakers
follow an interest rate rule aiming to maintain price stability and to mini-
mize fluctuations of unemployment around its natural rate but are uncertain
about the economy’s natural rates of interest and unemployment and how
private agents form expectations. In particular, we consider two models of
expectations formation: rational expectations and learning. We show that

in this environment the ability to stabilize the real side of the economy is
significantly reduced relative to an economy under rational expectations with
perfect knowledge. Furthermore, policies that would be optimal under per-
fect knowledge can perform very poorly if knowledge is imperfect. Efficient
policies that take account of private learning and misperceptions of natural
rates call for greater policy inertia, a more aggressive response to inflation,
and a smaller response to the perceived unemployment gap than would be
optimal if everyone had perfect knowledge of the economy. We show that
such policies are quite robust to potential misspecification of private sector
learning and the magnitude of variation in natural rates.

The proliferation of research and development (R&D) tax incentives among
U.S. states in recent decades raises two important questions: (1) Are these tax
incentives effective in achieving their stated objective, to increase R&D
spending within the state? (2) To the extent the incentives do increase R&D
within the state, how much of this increase is due to drawing R&D away
from other states? In short, this paper answers (1) “yes” and (2) “nearly all,”
with the implication that the net national effect of R&D tax incentives on
R&D spending is near zero. The paper addresses these questions by exploit-
ing the cross-sectional and time-series variation in R&D tax credits, and in
turn the user cost of R&D, among U.S. states from 1981 to 2004 to estimate
an augmented version of the standard R&D factor demand model. I estimate
an in-state user cost elasticity around —2.5 (in the long-run), consistent with
previous studies of the R&D cost elasticity. However, the R&D elasticity with
respect to costs in neighboring states, which has not previously been investi-
gated, is estimated to be around +2.5, suggesting a zero-sum game among
states and raising concerns about the efficiency of state R&D credits from the
standpoint of national social welfare.
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This paper explores the relationship between capital composition and produc-
tivity using a unique and highly detailed data set on firm-level investment in
the U.S. I develop a succinct methodology for modeling the separate effects
of a large number of capital types in a production function framework. I then
use this methodology, combined with recently developed techniques for ac-
counting for unobserved productivity, to identify these effects and back out
the implied marginal products of each capital type. The results indicate that
information and communications technology (ICT) capital—specifically,
computers, software, and communications equipment—are positively and
statistically significantly associated with output, even after conditioning on
total capital, labor, and various proxies for unobserved productivity. I com-
pare the implied marginal products for different capital types to official data
on rental prices and find that the marginal products of the ICT capital types
are substantially above their measured rental prices. Last, I provide evidence
of complementarities and substitutabilities, both among capital types—a
rejection of the common assumption of perfect substitutability—and between
certain capital types and labor.

There is an ongoing debate in the United States among policymakers and

the courts concerning the practical effects of state investment tax incentives.
However, this debate often suffers from a lack of clear information on the
extent of such incentives among states and how these incentives have evolved
over time. This paper takes a first step toward addressing this shortcoming.
Compiling information from all 50 states and the District of Columbia over
the past 40 years, we are able to paint a picture of the variation in state invest-
ment tax incentives across states and over time. In particular, we document
three stylized facts: (1) Over the last 40 years, state investment tax incentives
have become increasingly large and increasingly common among states;

(2) these incentives, as well as the level of the overall after-tax price of capi-
tal, are to a large extent clustered in certain regions of the country; and

(3) states that enact investment tax credits tend to do so around the same
time as their neighboring states.



