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This booklet contains information on the Rochester Ph.D. candidates who will be on the
job market this year. The packet includes an overall summary sheet for our 10 candidates
and a curriculum vitae and a dissertation abstract for each candidate. In addition, a list
of reference telephone numbers and e-mail addresses is included for your convenience.
For additional information please contact them directly or contact me.

This year's graduating class is larger than last year’s. The students are of very high
quality, and I feel it will be well worth your while to look through the enclosed package.

Our students will be available for interviews at the ASSA meetings in Atlanta, Georgia
the weekend of January 4-6, 2002. Please also note that their working papers can be
obtained by contacting each candidate directly. Finally, information is also available on
our PhD candidate web page at http://www.econ.rochester.edu/jobmarket/index.html

Please do not hesitate to contact me should you need additional information. I can be
reached at one of the phone numbers below or via e-mail.

Sincerely,

Per Krusell
Placement Officer

Telephone numbers: (716) 273-4903 (office), 248-3182 (home), 746-3182 (cell).
E-mail: pekr@troi.cc.rochester.edu
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DROR GOLDBERG

University Address Home Address Date of Birth: 10/09/1971
Department of Economics 60 Crittenden Blvd. Citizenship: Israel
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University of Rochester Rochester, NY 14620
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Research Summary
Topics in Monetary Economics

Dror Goldberg
University of Rochester

During my graduate studies | have explored various aspects of monetary economics, from monetary policy to
money’s existence, and from monetary data to an integrated macro search model. Paper 1, the job market
paper, is a full-fledged macro search model of a simple economy. Paper 2 revisits money’s existence by
inserting directed search into a random matching model. Paper 3 provides an explicit model, evidence, and
new interpretation, for the theory that attributes fiat money’s value to its use for tax payments. Paper 4
applies the Hamilton model to test the significance of CPl measurement changes for empirical work. Paper 5
contributes to the theory and evidence on a monetary policy puzzle: interest rate smoothing.

1. A Computational Macro Model with Multiple Directed Search

While search theory has been useful for the understanding of particular markets, it has been less successful in
developing a full-fledged macro model. Such a model should include at least markets for both goods and
vacancies. Analytical tractability has necessitated significant modeling compromises in the literature.*

An alternative route is a purely computational model. Such an approach, complementary to analytically
tractable search models, can allow a very rich environment (including Walrasian financial markets and open
market operations). It may offer an alternative to traditional full-fledged macro models. As a first step, the
current model has directed search in the markets for consumption goods, investment goods (machines), and
vacancies. Agents with machines hire others to operate them. Agents with enough money can go shopping,
and then either consume or invest. Agents choose action strategies (hire, work, consume, or invest) as well as
price and wage strategies. They can accumulate any amount of money and machines.

| explore stationary Nash equilibria with uniform price-wage schemes, and characterize paths of
consumption and investment, occupational choice, and pricing strategies. With CRS matching functions there
are Pareto-ranked multiple equilibria. In addition to a coordination failure in price setting, there is also a new
coordination failure in actions: when agents cannot consume and produce simultaneously, too few might
choose to consume, leading to low output and welfare; with low welfare the marginal value of money is high,
leading agents to indeed prefer production to consumption. An increase in real money or a decrease in the
depreciation rate may reduce the proportion of workers so much that output and welfare decline. If buyers’
endogenous valuation of goods is uniform, then this is also the equilibrium price.? The endogenous
proportions of buyers, sellers, and workers, create non-trivial relations between these proportions and prices.

2. Directed Search, Money, and Endogenous Shops

The standard monetary search model is characterized by random matching. Although easy to analyze, total
randomness is unrealistic. This paper tests the robustness of the standard model to changes in the search
technology. It modifies Kiyotaki and Wright (1989) to incorporate a form of directed search that is realistic,
tractable, and still has a genuine role for money.

Each good can be produced only in a particular geographic location (e.g., fish in the lake), and these
locations are common knowledge. In addition to trading strategies, agents choose location strategies. They
can open a shop and wait for customers, or go to another particular production location, where they randomly
choose which shop to visit. This random last step rules out bilateral credit; thus, money is still needed.

As in random matching models, commaodity or fiat money is endogenously created in Nash equilibrium,
but the details are more consistent with historical evidence. Any commodity can be the unique money, but
the one with the best intrinsic properties is the most likely candidate. Fiat money can totally crowd out
commodity money, even when goods have different intrinsic properties. Trade patterns and an endogenous
shop structure are also determined in equilibrium. Going shopping is more likely than door-to-door sales.

! E.g., hybrid Walrasian/search models (Diamond and Yellin, 1990; Merz, 1995), self-employment in the labor market
(Diamond, 1984), or agents belonging to large insuring households (Shi, 1998).
2 With an exogenous valuation of goods this is known as the Diamond paradox (Diamond, 1971).



3. IN GOD WE TRUST? On the Implicit Convertibility of Fiat Money

The most basic puzzle in monetary economics is the fact that fiat money has value. Of course it is accepted
because it is expected to be accepted, but why is it only government-issued fiat money that has value? Why
are these expectations correlated with the issuing regime’s existence? And how are they formed initially?

The paper reexamines the theory that fiat money is valued because we can pay taxes with it (Lerner,
1947). First, | reinterpret the theory as a mechanism of implicit convertibility. Convertibility is the issuer’s
obligation to convert a useless paper money into something useful. We pay taxes to avoid the government’s
punishment. Immunity from this punishment is the “commodity” that we buy when we pay taxes. If we can
legally pay taxes with the government’s fiat money, the government implicitly promises to convert that
money into immunity. Hence, it is implicitly convertible, and valuable. Moreover, since everyone pays taxes,
everyone agrees to accept fiat money in trade. Thus, it is not only valuable (as many real commodities are),
but is also the general medium of exchange. In reality any government indeed must accept its own fiat money
as tax payments since by fiat it has a status of “legal tender”.

I also provide a first explicit model of the theory, in which money has a genuine role. Government agents
and a complete tax system are added to a random matching model. The government collects taxes, punishes
tax offenders, uses the revenues for its consumption, and does not produce or sell goods. It demands tax
payments in fiat money only, and punishes those who pay in real goods. As long as agents (subjectively)
expect the government and its tax system to survive, an adequately severe punishment induces them to accept
fiat money. By promoting the more efficient monetary equilibrium, the punishment can be optimal.

Finally, I bring historical evidence to show that government-issued fiat money has failed only when it was
not the only legal tender, its issuing regime was expected to collapse, or hyperinflation made it prohibitively
costly to hold. I show that myths of successful non-governmental fiat money (e.g., stone money) are false.

4. A Regime-Switching Model with an Absorbing Regime: Structural Changes in the CPI

Economists have claimed that measurement changes in 1953 changed American CPIl permanently and
significantly, by reducing its volatility. Robust tests for this hypothesis have not been conducted. I employ
the regime-switching model (Hamilton, 1989) in testing the hypothesis. | find that indeed the probability of
being in the volatile regime abruptly falls from 1 to 0 around 1953, and this is the unique switch of regimes.
However, there are inference problems in this model when there is an absorbing (or very persistent) regime.

5. Interest Rate Smoothing in Inflation Targeting Models

Interest rate smoothing is empirically associated with low inflation and successful conservative central
banks. However, monetary policy models typically predict the opposite. | confirm this empirical result in a
large sample, and show that smoothing increased since the early 1970s. In the theoretical part | modify the
inflation targeting model of Svensson (1997) to generate optimal interest rate smoothing by conservative
central banks. The existence of more than one transmission mechanism, with each mechanism operating at a
different lag, creates this positive autocorrelation in interest rates. Exchange rate mechanisms are likely to be
important, especially when there is interaction among central banks. This can explain the increased
smoothing since the 1970s, and is consistent with small central banks following large central banks. Finally,
a central bank may have inflation volatility in its loss function; arguably, uncertainty is one of the most costly
aspects of inflation. Its optimal policy then exhibits smoothing and is observationally equivalent to flexible
inflation targeting, because it cares about inflation costs and not about the inflation level per se.
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University of Rochester, Rochester NY
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M.A. Economics, May 2000.
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Macroeconomics, Public Finance, Labor Economics, Dynamic Contracting.
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JOB MARKET PAPER
e "Training and Lifetime Income."

JOURNAL PUBLICATIONS

e "Equilibrium Welfare and Government Policy with Quasi-Geometric Discounting,” with Per
Krusell and Anthony A. Smith, Jr. (Forthcoming, Journal of Economic Theory.)

 "Time Orientation and Asset Prices” with Per Krusell and Anthony A. Smith, Jr.
(Forthcoming, Journal of Monetary Economics.)

» "Tax Policy with Quasi-Geometric Discounting,” with Per Krusell and Anthony A. Smith, Jr.,
International Economic Journal, Vol.14, Issue 3, 2000, 1-40.

MANUSCRIPTS

* "Unemployment Insurance and the Role of Self-Insurance," with Atila Abdulkadiroglu and
Aysegiil Sahin. (Revised and Resubmitted, Review of Economic Dynamics.)

e "Temptation and Taxation," with Per Krusell and Anthony A. Smith, Jr.



WORK IN PROGRESS

e "Asst Pricing with Laibson-Epstein-Zin Preferences,” with Per Krusell and Anthory A.
Smith, Jr.

e "Temptation, Undersaving, and Tax Reform.”

CONFERENCE PRESENTATIONS AND DISCUSSIONS

* Presentation, North American Summer Medings of the Econametric Society, University of
Maryland, Washington, DC, 2001. “Technologicd Change, the Minimum Wage, and
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e Presentation, 35" Annual Meeting of the Canadian Econamics Association, McGill
University, Montreal, Quebec, 2001. “Tedcnologica Change, the Minimum Wage, and
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Maryland, Washington, DC, 2001.“ Changes in the Structure of Earnings During a Period o
Rapid Techndogicd Change: Evidence from the Polish Transition,” by Michael Keane and
Eswar Prasad.

TEACHING EXPERIENCE

e Instructor, University of Rochester, Department of Econamics.
Money, Credit and Banking (undergraduate), Summer 1999.
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Intermediate Microeconamics (undergraduate), Spring 1999, Spring 2001.
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e Latin American and Caribbean Econamic Association (LACEA) Montevideo 2001
Conference.
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e Computer Languages: Fortran 95 Matlab.
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pekr@troi.cc.rochester.edu, (716) 273-4903.

» LanceLochner, National Fellows Program, Hoover Institution, Stanford University, Stanford,
CA 943056010,lochner@hoover.stanford.edu, (650) 723-0306.

e Anthory A. Smith, Jr., Graduate School of Industrial Administration, Carnegie Mellon
University, Pittsburgh, PA 15213,smithaa@andrew.cmu.edu, (412 268-7583.




Essays on Savings and Labor Market Policies

Burhanettin Kuruscu
University of Rochester

Part 1—Labor Market Policies
Training and Lifetime Income (Job Market Paper)

Abstract: What is the quantitative importance of on-the-job training for the lifetime incomes of workers? Using a
standard dynamic model of human capital investment, Ben-Porath (1967), | compare the lifetime income when the worker
optimally investsin his human capital to the one when he does not make any investments at all. My estimated parameter
values, which arein line with recent estimatesin the literature, suggest a striking answer to the bove question: on-the-job
training increases lifetime income by less than one percent! The logic behind this finding is as foll ows.

First, | argue that the marginal return and the marginal cost of an additional unit of investment are both quite
insensiti ve to the level of investment at any point in time. The marginal return of investment is the present value of future
increases in eanings from the investment and, in the Ben-Porath model, it does not depend on the level of the investment.
| use variation in wages and the variation in marginal return of investment over the life cycle to understand the marginal
cost. Marginal return dedines over time, but it dedines more sowly ealy on in life due to the long remaining lifetime.
With regard to wages, they grow faster ealy on in the worker’'s caree; after about 25 yeas, wage growth is negligible.
This implies that the investment in human capital must decrease faster with aging at younger ages. A small dedine in
marginal revenue can therefore only be mnsistent with a large ealy dedine in investment if the marginal cost is also
insensiti ve to the level of investment, i.e., the marginal cost curve---like the marginal revenue curve---is very flat.

Sewnd, the increase in lifetime income from training is the summation of (MR-MC)* (amount of investment), and
since both the marginal return and cost are insensitive to the level of investment---MR is very close to MC also for lower
levels of investment---the result is a number close to zero. The result that marginal cost is very close to marginal revenue
over alarge range of investment choices is key, and | show that it is robust to extensions of the model. For example, a
generali zation of the Ben-Porath model to the setup considered in Hedkman, Lochner, and Taber (1998) does not change
the result.

This result has dired palicy implicaions. For example, economists (Feldstein (1973 and Rosen (1972)) have agued
that minimum wage laws may have severe welfare cnsequences for the dfeded workers by reducing on-the-job training
they undertake. However, my result suggests that, even if the minimum wage blocks whole firm training, it cannot cause
large welfare losses.

Unemployment Insuranceand the Role of Self-Insurance (with Atila Abdulkadiroglu and Aysegiil Sahin)
(Revised and Resubmitted, Review of Economic Dynamics.)

Abstract: An important adverse effect of unemployment insurance is the disincentive to find/maintain a job. Shavell and
Weiss (1979 and Hopenhayn and Nicolini (1997 suggest that a passble remedy is switching to long-term contracts
where benefit payments depend on workers' unemployment histories. The optimal plan they propose provides a
dedining benefit path to crede intertemporal incentives. A maintained assumption in these studies is that
consumer/workers cannot save or, aternatively, that any savings they undertake ae perfedly monitored and, thus,
completely controlled by the insurance provider. In this paper, we study longterm unemployment insurance plans by
relaxing the asumption that agents' savings can be perfedly monitored. Thus, we mnsider “hidden savings.” We use a
dynamic general equili brium model to design and evaluate long-term unemployment insurance plans that depend on
workers’ unemployment history in economies with and without hidden savings.

We find that it is important to consider hidden savings in the analysis. The nature of the optima unemployment
insurance plans differs sgnificantly from those suggested by Shavell and Weiss (1979 and Hopenhayn and Nicolini
(1997): the benefit path is not necessarily dedining. We dso find that the role of history dependence of unemployment
insurance plans is not as important quantitatively as the earlier studies suggest: welfare gains are much lower when we
consider hidden savings. Therefore, we ague that switching to longterm plans should na be aprimary concern from a
policy point of view. Our analysis also suggests that unemployment plans that are designed ignoring agents’ ability to
save privately could cause an increase in unemployment and be harmful to the e@nomy.



Part 2 — General Equilibrium and Poalicy under Time-Inconsistent Preferences

Motivated by experimental evidence and introspedion, this part of my reseach exploresthe dfeds of different forms
of preference reversals for savings and labor supply dedsions. The focus of the work is on exploring general equili brium
eff ects and studying the impli cations of economic padlicy.

Equilibrium Welfare and Government Policy with Quasi-Geometric Discounting (with Per Krusell and Anthony A.
Smith, Jr.) (Forthcoming, Journal of Economic Theory.)

Abstract: We monsider a representative-agent equilibrium model where the consumer has quasi geometric discounting and
cannot commit to future adions. We restrict attention to a parametric class for preferences and technology and solve for
time-consistent competiti ve equili bria globally and explicitly. We then charaderize the welfare properties of competitive
equilibria and compare them to that of a planning problem. The planner is a consumer representative who, without
commitment but in a time-consistent way, maximizes his present-value utility subjed to resource @nstraints. The
competitive equilibrium results in strictly higher welfare than dces the planning poblem. As part of the paper, we
develop general methods for solving for infinite-horizon diff erentiable Markov equili bria.

Time Orientation and Asset Prices (with Krusell and Smith)
(Forthcoming, Journal of Monetary Economics.)

Abstract: We analyze a general-equilibrium asset pricing model where a small subset of the mnsumers/investors have a
short-run “urge to save.” That is, their attitude toward consumption in the long run is a standard one---they do gace zro
weight on consumption far enough out in the future---but their short-run effedive rates of discount may be negative. Our
model, which is an elaboration on the framework proposed by Gul and Pesendorfer, does not feaure time inconsistencies.
Thus, we view consumers as fully rational, but subjed to spedfic “internal frictions’ in the form of temptation and self-
control problems. The model nests the Mehra-Prescott model and we use it as a way of interpreting the wealth and asset
pricingdata. Some aspeds of these data may possbly be better understood using our model than the standard one.

Tax Palicy with Quasi-Geometric Discounting (with Krusell and Smith)
(International Economic Journal, Vol. 14, Isaie 3, 2000, 1-40.)

Abstract: We study the dfects of taxation in a model with a representative agent with timeinconsistent preferences:
discourting is quasi-geometric. Utility is derived from consumption and leisure, and taxation can be based on
consumption and investment spending as well as on cgital and labor income. The model alows for closedform
solutions, and welfare cmparisons can be made acossdifferent taxation systems.

Optimal taxation analysis in this model leals to timeinconsistency issues for the government, assuming that the
government shares the @nsumer’s preferences and cannot commit to future taxes. We study timeeonsistent policy
equili bria for different tax constitutions. A tax constitution spedfies what tax instruments are avail able, and we assume
that the government can commit to a tax constitution. The results show that a mnstitution leaving the government with
no abili ty to tax resultsin strictly higher welfare than one where the government has full freedom to tax. Indeed, for some
parameter values, the best tax congtitution of al is laisezfaire (even though the government is benevolent and fully
rational). For other parameter values, it may be optimal to allow the government to use a lessthan fully restricted set of
tax bases.

Temptation and Taxation (with Krusell and Smith)

Abstract: The Strotz/Phelps-Pollak/Laibson model of time-inconsistent preferences views intertemporal choices as
deriving from a game between successive selves. In contrast, Gul and Pesendorfer propose amodel where preferences
are defined over sets, alowing “temptation” and a “preference for self-control” to be formalized. Their model can
explain the same observable behavior (such as preference reversals), and it can be used for normative analysis. We
extend/spedali ze the Gul-Pesendorfer setup to analyze the potential for adive savings palicy in the context of a general-
equili brium, neoclassicd growth model. As part of our analysis, we show how the successive-selves model can be
viewed as a spedal case of the Gul-Pesendorfer model. In a normative analysis of this model, outcomes hould be
evaluated using the utility of the self in the last period. We find that the optimal savings policy entails an investment
subsidy.
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Essays on Economics of Education
By Javier Luque

Efficiency and Equity in Schools around the World, with Eric Hanushek (forthcoming
Journal of Education Economics)

The enphasis on human capital pdlicy that has become a @nterpieceof government programs
around the world is accepted as a natural and enlightened view of padlicy. Important contributions by
Theodore Shultz, Gary Bedker, and Jacmb Mincer set the case for the importance of human capital for
individual productivity and eanings, for the distribution of economic success, and ultimately for the
growth of national economies. The cantral focusis how systematic palicy adions of governments affed
student performance Most of the research attention has adually gone to the relevance of resources asa
palicy todl.

On that score the U.S. evidence has been reasonably clea. The resources devoted to schoadls are
not closely or consistently related to student outcomes. While there has been some @ntroversy over this
analysis, the data indicate that a minority of studies finds sgnificant and pasitive relationships with
performance, Hanushek (1985, 1997). Empiricd work on quality in an international setting has, however,
been even rarer than in the United States. Few international data sets have had information an outcomes
and resources, athough — when avail able — there seems to be dlightly stronger relationships of resources
and outcomes (Heyneman and Loxley 1983 Hanushek 1995 Vignoles et al. 2000. When these data have
been avail able, it has been difficult to summarize becaise the data sets have tended to be very spedalized
and to be very different acoss studies. And, littl e is known about the value of proxy relationships aaoss
courntries

The primary objedive of thiswork isto provide a onsistent set of estimates for production
function from a set of developing and developed courtries. This analysisis made possble by recent
international testing and data lledion, which provide scores on common examinations acrosscourtries.
Buil ding upon the testing and surveys of the Third International Mathematics and Science Study (TIMSS),
we onsider spedficaly how famili es and schoadls contribute to within and between country variationsin
student performance. Spedal attention is devoted to the passible bias introduced by compensation palicies
within schools. Wethen go beyond this to investigate whether schoadl in the diff erent countries work to
narrow or widen performance differences.

The results of analyses of educaional production functions within arange of developed and
developing countries show general problems with the efficiency of resource usage simil ar to those found
previoudly in the United States. These dfeds do not appea to be dictated by variations related to income
level of the country or level of resourcesin the schoadls. Neither dothey appea to be determined by schod
policies that involve cmpensatory appli caion of resources. The mnventional view that school resources
arerelatively moreimportant in poa countries also failsto be supparted.

Smaller classes, Lower Salaries? The Effects of Class Size on Teacher Labor Markets, , with
Eirc Hanushek *

The dfeds of changesin class size have been the focus of recent intense palicy discussions.
Almost all of the atention has been related to student performance. The related reseach has tried to
quantify the effeds on student outcomes and to interpret that from a policy perspedive. While controversy
about the magnitude of effeds and the sts of change remains, the range of differences is narrowing, and
the options are beaming cleaer. The eisting research has, however, generally negleded the overall
effects of smaller class $zes on the teachers. When considered, the existing literature tends to concentrate
on teacher behaviors — clasgoom management, time on task, and so forth — but these ae largely details of
the processby which achievement gains are redized. Most important, the analysisignores the interadions

! A version of this paper was published in in SabrinaW.M. Laine and James G. Ward (ed.), Using What We Know: A Review of the
Research on Implementing Class-Size Reduction Initiatives for State and Local Policymakers (Oak Brook, Ill.: North Central Regional
Educational Laboratory, 2000)



of class $zewith overall teacher satisfaction and its impli cations for teader labor markets, given the
effects of classsizes on teacher load, among other job characteristics as suggested by the theory of
compensating differentials.

Some dtention has been gven to various employment aspeds of class $zepadlicy (e.g., Hanushek,
Kain, and Rivkin 1999, but little analysisis avail able to indicae the quantitative importance of these. The
quantitative importance makes a substantial differencefor palicy. If, for example, teaders are willing to
aacept noticedly lower salariesto have smaller classes and better working conditions, these feedbacdk
eff ects could significantly reducethe msts of lowering class sizes. On the other hand, if the policies smply
show a systematic but small quantitative relationship, the feedbadk through employment fadors would not
enter into the poli cy debate significantly.

In thisreseach projed, we focus on the determinants of teacher salaries. Roughly spe&king, we
find that an increase of one student increases teader salary between 0.9 and 1.2 percent. Thiseffed is
found to be statisticaly significant in some but not al of the empirica spedficaions and for some but not
al pointson the salary schedule. At the same time, other factors have astronger influence on district
saaries. For example, we find that teaders fadng higher number of minorities within their schoad district
are compensated pasitively.

The data avail able dlow usto investigate how effeds may differ acossrelevant policy
dimensions. Spedficdly, one might think that the readionsto differencesin classsize ae strongest in
urban areas, where the dternative employment oppatunities for teaders are larger. However, the results
show stronger effeds of class $zes on teachers' salariesin suburbs and rural areas (in that order). The data
also allowed usto observe other dimensions of the relationship between teacher’ s labor market dedsions
and schodl environment: teacher turnover ratios and districts having difficulti es finding qualified teachers.

Evaluation in Education, with Special Emphasisto The Teach For America program

Reseach in education production literature has fail ed to find consistent eff ects of the impact of the
different schodl inputs on student educaion outcomes. There remains sgnificant uncertainty on the
appropriate spedfication: functional form; and the sources of data have been limited, often not all owing for
adequate ntrol of al the fadors involved in the education process However, previous reseach on
education production functions has achieved mainly two conclusions, schools sem to have powerful
eff ects on students achievement, but these eff ects appea to derive most importantly from variationin
teader quality, (Hanushek, Kain and Rivkin, 1999. But, the variation between observable teader
charaderistics and measures of teader quality is small. Theimpaad of higher training is not conclusive,
despite the popularity of the training programs.

The uncertainty coming from student, teader and school unolservable charaderistics makes
evaluation in education a difficult task. Households ort themselvesin different areas in metropditan aress,
frequently related to a particular schod or schod district (Tiebout 1956). Inside schools we should exped
sorting of studentsinto classooms and programs, related to the teader quality, and classoom
charaderistics. Among the unotservable teader charaderistics, we have dfort and innate abili ty that are
not diredly observable by the reseacher or the palicy maker, but may have dired impad on student
outcomes. However, it isimportant to find measures of teader quality that will allow usto compare
teadiers, and make evaluations of different teacher training or teader charaderistics. In this gudy we use a
database that al ows us to characerize such effeds with extraordinary predsion. The panel data
charaderistics and teater-schod and student teacher matches, al ow us overcome many of the standard
problems found in education literature (related to unobservable charaderistics) using the value alded
approach and constructing teacher fixed effeds to charaderizeindividua teader unobserved
charaderistics.

We use the onstructed teader fixed effedsto evaluate the Tead for America(TFA) special
teader certification program (Kopp, 2000). We find that the diff erences between TFA and non TFA
teaders showed a positive impad of the former. However, the small number of TFA teachersrelative to
other teaders could have affected the results of the analysis. We dso compare this teader fixed effeds
with the standard measures of teader quality used in the literature.
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ESSAYS ON INNOVATION AND DIFFUSION

Toshihiko Mukoyama
University of Rochester

New technologies and new goods are the engines of economic growth. Once invented, they are first
brought into the economy by small groups of people (innovation), and then gradually adopted by
many others (diffusion). Despite recent developments in the economics of innovation, not much
attention has been paid to the economics of diffusion. Diffusion is as important as innovation: no new
technologies or goods have an economic impact until they become widespread in the economy.
Moreover, in many cases, innovation and diffusion are interrelated. In this dissertation, each of the
three essays models innovation and diffusion in a unified framework. In each of the essays, different
aspects of diffusion are addressed.

In the first essay, the innovation and diffusion of new technologies are analyzed. The engine
of diffusion is quality improvement, which makes it possible for unskilled users to operate new
machines. In the second essay, the introduction and diffusion of new consumer durables are studied. A
monopolist tries to conduct price discrimination by reducing price over time and selling the product
gradually to successively poorer and poorer consumers. The third essay considers product market
competition, which contributes to diffusion through the reduction of prices.

A Theory of Technology Diffusion

Why does a new technology diffuse slowly? What determines the speed of diffusion? And what are the
consequences of diffusion? A model of technology diffusion is constructed to address these questions.

As is empirically well established, adopting a new technology requires skill. In our model,
skilled machine-users adopt a new technology first, while unskilled users wait until machines become
more reliable and accessible. The increase in reliability and accessibility of machines is essential for
diffusion, and we call it quality improvement. Quality improvement is carried out through learning by
using and RED investment. Learning by using is formulated by a statistical model, where the capital
goods producer learns from the experience of users. The producer can also improve machine quality by
conducting costly R&D activity.

It turns out that the speed of quality improvement and diffusion are affected by the
distribution of skill in the economy. The amount of learning by using depends on the number of users:
quality improvement is faster if there are more users who have enough skill to operate the machines.
The monopolist invests in R&D to capture more demand in the future. The incentive for R&D
investment is larger when the increase in demand generated by a given quality improvement is larger.

It is assumed that the machine producer can start producing a new generation of machines at
any point in time. This event is called innovation. In contrast to the existing literature, diffusion and
innovation are both endogenous here. Numerical analysis shows that an innovation occurs after the
current-generation machine is adopted by almost everyone. Hence, there is a connection between
diffusion and the timing of innovation. It follows that both are affected by the skill distribution.

The capital goods producer can also choose the size of innovation. It is assumed that there
exists a trade-off: if the producer chooses to start producing more efficient and powerful machines,
their quality (reliability and accessibility) at the outset will be lower. The size of innovation is also
influenced by the shape of skill distribution: when the skill distribution exhibits high dispersion, the
size of innovation tends to be large. This transpires since there are many very high-skilled users who
are willing to buy powerful new machines, even though those machines are unreliable and difficult to
handle.



The Effect of Income Distribution on the Timing of New Product Introductions
(joint with Jeremy Greenwood)

The rich tend to buy new products first, when they are sold at their highest prices. As prices decline
over time, new goods start to be purchased by consumers with more ordinary incomes. If the pursuit
for profit drives innovation, then does the possibility of selling to the rich at a high price spur on the
introduction of new product? To tackle this question, a model of a durable good monopolist is
constructed.

Consumers differ in the level of their wealth. Given a time path for the price of durables, a
consumer must decide when to purchase the new good. In the world where prices are declining over
time, the rich buy first, the poor last. Given the wealth distribution over consumers, the monopolist
must decide when to introduce his product and the time path for his subsequent sales. For a common
form of preferences, it is optimal for the monopolist to conduct intertemporal price discrimination.

The equilibrium is numerically computed. The diffusion curves can exhibit an S-shape when
production cost declines over time (either exogenously or due to learning by doing). It is shown that
a homogenous society exhibits faster diffusion.

It turns out that there exists no general relationship between inequality and the introduction
of new goods. On the one hand, income inequality allows the monopolist to price discriminate over
time. This is manifested by a declining price path. This encourages product development since the
monopolist would like to seize the opportunity to sell to rich consumers at a high price early on. On
the other hand, a high level of income inequality implies that the introductory price for the product
will be high and sales will be low. This limits the initial amount of market penetration and dissuades
the introduction of new products. Which effect dominates depends upon the details of society’s
income distribution.

Innovation, Imitation, and Growth with Cumulative Technology

It has long been known that a wave of imitative activity follows a creative innovation. In previous
chapters, markets were perpetually monopolistic, and there was no entry or competition. Here, the
implication of market structure is explicitly analyzed, by incorporating the possibility of imitation.

A dynamic general equilibrium model is constructed to study the interaction of innovation
and imitation. Technology is assumed to be cumulative: only technological leaders can conduct
next-round innovation. An outsider has to learn the state-of-the-art technology by imitation before
inventing a new technology. In equilibrium, the incumbent monopolist conducts an innovation race
with a newcomer who has successfully learned about the state-of-the-art technology. Both have an
equal chance to succeed in innovation and become a future monopolist. Outsiders conduct costly
imitation even if they cannot obtain any profit by the successful imitation itself. They invest in
imitation so that they can become industry leaders and engage in innovative activity. The monopoly
profit from the successful next-round innovation is their ultimate reward.

As in standard Schumpeterian growth models, subsidies to innovation always enhance
technological progress. In contrast to standard models, subsidizing imitation may also increase the
economy-wide rate of technological progress. Imitation enhances aggregate innovative activity by
increasing the number of innovators. It is shown that there are cases where competition and growth
exhibit positive correlation. In these cases, promoting imitation enhances not only static efficiency but
also the dynamic performance of the economy. This prediction is consistent with recent empirical
evidence.
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THE INCENTIVE EFFECTS OF SOCIAL POLICIES ON
EDUCATION AND LABOR MARKETS
Aysegiil Sahin
University of Rochester

A social policy might have strong disincentive effects on its beneficiaries in the presence of asymmetric
information. For effective policy design and implementation, it is crucial to understand the significance
of these incentive effects. This dissertation studies the incentive issues arising from the implementation
of certain educational and labor market policies when informational asymmetry is present. In particular,
the first part of this dissertation deals with the incentive effects of higher education subsidies on student
achievement and the second part analyzes unemployment insurance and on-the-job training.

EDUCATION POLICIES
The Rotten Kid at College:
The Incentive Effects of Higher Education Subsidies on Student Achievement

The major goal of higher education subsidies has been to promote college enrollment by reducing tu-
ition costs. Most studies, in fact, find that education subsidies make college education more accessible by
increasing families’ ability to pay for the college!. What is less trivial, however, is how subsidizing higher
education affects students’ achievement. When faced with lower educational costs, parents are likely to
have less-challenging expectations about their child’s academic success: they continue to pay for the child’s
college education even if they observe hardly satisfactory educational outcomes (grades). Consequently, the
child might reduce her engagement in academic activities. This paper studies the potential disincentive
effects of higher education subsidies on students’ performance.

A game-theoretical model is employed to analyze the interaction between the parents and their child—the
student—prior to and during the college education. The return to college education depends not only on the
ability but also on the effort of the student. Students differ both in their innate ability and motivation. More
highly motivated students choose higher effort levels, i.e., they study harder. This heterogeneity, together
with the informational assumption that parents do not have perfect knowledge of their child’s motivation,
makes it possible to analyze how students’ effort/leisure choices change when they are confronted with
different incentive schemes.

The model is calibrated by using the High School and Beyond Sophomore Cohort: 1980-92 and The
National Longitudinal Survey of Youth, 1979 data sets. The simulations show that when tuition levels are
lower, parents set less-demanding standards for their children to meet and in return students decrease their
effort levels. The analysis also shows that if parents can commit to higher standards, disincentive effects are
less severe.

The model’s key prediction is that lower tuition levels have nontrivial disincentive effects on students’
effort choices. This prediction is tested by estimating the effect of tuition on college students’ study time.
Since tuition levels at public postsecondary institutions vary dramatically across states, a natural strategy
for the estimation is to analyze how the study time of college students differs across states. The Time Use
Survey of NLSY in 1981 is used to provide estimates of students’ study time and the state averages for
public tuition are taken from Higher Education Coordinating Board’s Survey on Tuition and Fee Rates in
the U.S.

The results of this study suggest that the incentive effects of higher education subsidies should be taken
into account by policy makers for a more accurate evaluation of prospective policy reforms.

Education Specific Inter Vivos Transfers with Imperfect Altruism

This paper analyzes the college enrollment decision by using a principal-agent framework where the
altruistic parent is the principal and the selfish child is the agent. Optimal transfer schemes—education
specific transfers—are derived in the presence of privately observed effort. Parents are altruistic, however,
they do not derive any disutility from the child’s effort at college. This conflict of interest creates ineffi-

'See McPherson and Shapiro (1991) and the references therein for a detailed study of the enrollment effects of higher
education subsidies.



ciencies. From the parents’ perspective, the child is tempted to choose an effort level that might not be
satisfactory to meet her parents’ expectations. The theoretical results show that, if parents can actually
make education specific inter vivos transfers contingent on educational outcomes, and commit to the optimal
incentive compatible transfer schemes, the efficiency of education might increase considerably.

Two interesting implications of the model deserve mentioning. First of all, the optimal transfer schemes
do not necessarily reward the child in case of successful outcomes. This is the main distinction between the
optimal contracts in the parent/child framework and the usual employer/worker framework. Secondly, the
analysis shows that parents who have more than one child, do not necessarily choose to make higher inter
vivos transfers to the less prosperous child.

LABOR MARKET POLICIES
Unemployment Insurance and the Role of Self-Insurance
(Joint with Atila Abdulkadiroglu and Burhanettin Kuruscu)

An important adverse effect of unemployment insurance is the disincentive to find/maintain a job.
Shavell and Weiss (1979) and Hopenhayn and Nicolini (1997) suggest that a possible remedy is switching to
long-term contracts where benefit payments depend on workers’ unemployment histories. The optimal plan
they propose provides a declining benefit path to create intertemporal incentives. A maintained assumption
in these studies is that consumer/workers cannot save or, alternatively, that any savings they undertake
are perfectly monitored and thus completely controlled by the insurance provider. In this paper, we study
long-term unemployment insurance plans by relaxing the assumption that agents’ savings can be perfectly
monitored. Thus, we consider “hidden savings.” We use a dynamic general equilibrium model to design and
evaluate long-term unemployment insurance plans (plans that depend on workers’ unemployment histories)
in economies with and without hidden savings.

We find that it is important to consider hidden savings in the analysis. The nature of the optimal
unemployment insurance plans differs significantly from the ones suggested by Shavell and Weiss (1979) and
Hopenhayn and Nicolini (1997): the benefit path is not necessarily declining. We also find that the role
of history dependence of unemployment insurance plans is not as important quantitatively as the earlier
studies suggest: welfare gains are much lower when we consider hidden savings. Therefore, we argue that
switching to long-term plans should not be a primary concern from a policy point of view. Our analysis also
suggests that unemployment plans that are designed ignoring agents’ ability to save privately could cause
an increase in unemployment and be harmful to the economy.

On-the-Job Training under Asymmetric Information: A Contract-Theoretic Approach
(Joint with Arantxa Jarque Llamazares and Toshihiko Mukoyama)

When a firm trains a worker, the worker’s effort is an essential input. However, in many situations, the
effort level is not observable to the firm. This paper studies the situation where a firm and a worker write
a binding long-term contract under this asymmetric information. Although the current and the past effort
levels are private information, the output (which is stochastic but affected by the effort levels) is observable.
Thus, the output can serve as a signal, and the contract can depend upon its realization. We characterize
the optimal contract, and analyze the implications for wage dynamics. To describe the dynamic contract
with history dependence, the recursive formulation by Fernandes and Phelan (2000) is adopted.

REFERENCES
Fernandes, Ana, and Phelan, Christopher. “A Recursive Formulation for Repeated Agency with History Depen-
dence.” Journal of Economic Theory 91 (2000), 223-247.
Hopenhayn, Hugo, and Nicolini, Juan Pablo. “Optimal Unemployment Insurance.” J.P.E. 105 (1997), 412-418.
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Shavell, Steven, and Weiss, Laurence. “The Optimal Payment of Unemployment Insurance Benefits over Time.”
J.P.E. 87 (1979), 1347-1362.
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ESSAYS ON SEMIPARAMETRIC ESTIMATION IN ECONOMICS

Irina Solyanik
University of Rochester

Semiparametric Efficient Estimation of Dynamic Hedging Model (with Douglas Hodgson)

It has long been recognized in the finance literature that forward currency contracts can be used as instruments to hedge
foreign investment against exchange risk (e.g., Briys and Solnik, 1992). These contracts are appealing because forward
currency markets are quite large and liquid, while transaction costs are rather small compared to the cost of restructuring
investor’s foreign asset position.

Several econometric models have been proposed to estimate the optimal hedging portfolio. Traditional approaches, such
as OLS, are effective when the market fluctuations are assumed to be stable over time. Since it is well documented that
the volatility of asset returns is time-varying and exhibits time-clustering, investors should benefit from revising, period
by period, their hedging portfolio. By minimizing the portfolio return variance for the next period conditional on the
information available in this period, investors should be able to reduce risk more than in the case of static hedging. This
finding provides motivation for the application of GARCH in the models of dynamic hedging.

Another well-documented finding is that financial variables exhibit significant deviations from normality, skewness, and
excessive thickness of tails. Despite the fact that quasi-maximum likelihood estimators (QMLE) based on the false as-
sumption of normality are n'/?-consistent, efficiency loss may be considerable. Therefore, semiparametric estimation of
GARCH model is appropriate, because it does not place specific parametric assumptions on the distribution of innovation.

In this paper we develop a semiparametric efficient estimator of the parameters of the bivariate GARCH model that allows
for a general form of the error distribution. Removing the symmetry assumption requires specification of location and
scale of innovations as infinite dimensional nuisance parameters. We propose a way of treating the Euclidean and nuisance
parameters within the single framework, and derive a joint efficiency bound. This bound represents the semiparametric
information bound for attainable efficiency in the absence of knowledge of the true density function. We then propose an
estimator that achieves this efficiency bound asymptotically.

We utilize the data set on Japanese spot and one-year forward exchange rates, and Tokyo stock market index to estimate
the minimum-variance hedge ratio. It is then decomposed into the macroeconomic and asset-specific components. We
find that the dynamic hedge significantly outperforms the static hedge by reducing portfolio variance by an additional 8%.
In both cases, macroeconomic component contributes more to the reduction of portfolio variance than the asset-specific
component. However, in the case of dynamic hedging, improvement of portfolio variance is due mainly to the asset-specific
component. Our estimation strongly supports the hypothesis of asymmetric distribution of innovations. They indicate
that the errors come from a non-Gaussian distribution with skewness and excessive kurtosis. Therefore, semiparametric
estimation of the model is a step in the right direction, because it provides more efficient estimates. Finally, in the series
of Monte Carlo studies we find that the semiparametric estimator indeed outperforms the QMLE.

Adaptive Estimation in Regression ARMA model

Adaptive estimators are semiparametric estimators that are asymptotically equivalent to Maximum Likelihood (ML) esti-
mators. Therefore, at least asymptotically, no loss of information occurs in the absence of true density of the errors. These
estimators are especially appropriate in empirical financial models, where data is characterized by significant departures
from normality.

ARMA has long been used to model autocorrelation of regression disturbances present in time series data. Zero mean
ARMA process with known order and unspecified distribution function was adaptively estimated by Kreiss (1987). In this
paper we extend the model to a linear regression ARMA with non-zero intercept, and possibly asymmetrically distributed
innovation errors.



Because the symmetry assumption is dropped, Euclidean parameters (intercept and slope) and an infinite dimensional
nuisance parameter (p.d.f., f(-)) are treated differently. We use the approach of Ibragimov and Khas’minskii to show the
local asymptotic normality for local parametrization of the slope parameters. We then formulate the local asymptotic
minimax result and derive the efficiency bound. We construct a one-step Newton-Raphson estimator that achieves the
lower minimax bound and is, therefore, adaptive.

Estimation of Nonparametric Transformation Models with Multiplicative Heteroskedasticity (with Shakeeb
Khan and Songnian Chen, work in progress)

Nonparametric transformation models are widely used in applied econometrics, as economic theory rarely provides func-
tional form of relationship between variables. In this paper we propose a n'/2-consistent estimator for the strictly monotonic
regression transformation function with the multiplicative conditional heteroskedasticity. This is in contrast to the existing
estimators of the transformation function (e.g., Horowitz, 1996, and Ye and Duan, 1997), which assume homoskedastic
errors.

We assume the existence of a n'/?-consistent and asymptotically linear estimator of the regression parameters. In a non-
parametric setting, Chaudhuri, et al. (1997) obtain such estimator by using the locally polynomial quantile estimates,
while Khan (2001) proposes a 2-stage rank estimation procedure to construct an estimator with the desirable property. As
a first step, we estimate the scale function by utilizing pairs of observations with conditional median of one element match-
ing conditional o** quantile of the other element. The kernel weighted estimator of scale function converges pointwise at
the nonparametric rate. Next, we estimate the shape of the transformation function by utilizing pairs of observations with
matching scale parameters and matching propensity scores. The kernel weighted estimator uses the preliminary estimator
of scale function and nonparametric estimators of the scores. We show that under standard regularity conditions the
estimator of transformation function is n'/2-consistent and asymptotically normal.

GMM Estimation of Return Volatility Dynamics (with Werner Ploberger, work in progress)

Stochastic volatility models have been extensively studied in the literature (e.g., Andersen, 1997, and Steigerwald, 1999).
Economic theory suggests that return volatility process is driven by variables such as trading volume, number of transac-
tions, and bid-ask spread. Because return variance is driven by information arrivals that differ across equal intervals of
calendar time, there exists a time deformation between calendar and event (or economic) time (e.g., Ghysels and Jasiak,
1998). This time deformation is put forward as one explanation of conditional heteroskedasticity in asset prices.

Our class of models generalizes this approach. In this paper we use low-frequency data to estimate a stochastic volatility
model with time deformation. We formulate the new set (the continuum) of moment conditions, and utilize the most
relevant ones to construct a GMM estimator. Our approach to the selection of the number of moment conditions is in
contrast to the grid search methods.
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AXIOMATIC APPROACH ON CHOICE PROBLEMS

Chun-Hsien Yeh
University of Rochester

We ae concerned with the identification of well-behaved rules to resolve nflicts of interests. We
examine two models. In a standard abstract choice problem, there is a discrete set of aternatives over
which agents have unrestricted preferences. Which aternative(s) shoud be selected? A claims problemis
a oncrete model of resource dlocation: agents have daims on a divisible resource that cannot be jointly
honaed. How should this resource be divided? Our approach is axiomatic. We explore the impli cations
of desirable properties of rulesto solve these two types of problems. We off er characterizations of several
rules.

1. Reduction consistency in collective choice problems

We wnsider abstract choice problems and define arobustness property, “reduction consistency.” This
property is intended to guarantee the stability of decision rules. Consider a group d agents facing the
problem of choasing a pulic project, and suppose that a choice is made. Now, imagine that some aents
leave. Is the choice still a right choice? Let us reevaluate the situation from the viewpoint of the
remaining agents. A natural constraint is that new choice should be such that those agents who left find it
at least as desirable as the original choice so that they would agree uponthe change if they were present.
A rule is reduction consistent if the original choice made by the rule is confirmed in this “reduced
problem.”

We first investigate whether well-known rules sich as the majority core and the plurality rule satisfy
reduction consistency. Unfortunately, we show that most of them violate it. More generally, we show that
no “scoring rule’ is reduction consistent. Moreover, this property is incompatible with the weak
Condorcet principle, which states that when there are only two dternatives, the aternative that is
preferred by more than half of the popuation shoud be chasen. However, we identify a family of rules
that satisfy reduction consistency as well as other desirable properties. These rules are similar to the
“target rules’ studied by Ching and Thomson (1992) for the problem of choosing a point on an interval
when agents have “single-pesked preferences’ over thisinterval.

When arule is not reduction consistent, a natural questionis how serioudly it violates this property. To
measure the extent of such violations, we onsider the nation of “minimal consistent extension” of arule
(Thomson, 1994. We calculate the minimal consistent extensions of several rules (e.g. the Bordarule and
the plurality rule). The results show that the Borda rule violates this property more seriousy than the
plurality.

2. Consistency conceptsin collective choice problems
This chapter is aso concerned with abstrad choice problems. Here we focus on three robustness
properties of rules. The first isthe g-Condorcet principle (Moulin, 1988): given ared number, g, between
1/2 and 1, if the dternative is preferred to ather dternatives by more than a proportion q of the
popuation, then it should be chosen. The secondis union consistency (Yourg, 1975, which relates the
outcomes chosen for two problems with digoint sets of agents to the outcomes chosen for the problem
where the set of agentsisthe union of the former two. The third is reduction consistency (see Chapter 1).
We show that (i) the g-Condorcet principle isincompatible with tops-only, which states that two choice
problems with the same top-alternatives profiles $ould share the same outcomes, (ii) the plurality ruleis
the only rule satisfying union consistency and certain additional desirable properties, and (iii) replacing
union consistency with reduction consistency in (ii) yields a dharacterization d the “top rule’, which
chooses dl alternatives that are most preferred by at least one ayent.

3. Minimal rights, maximal claims, duality, and convexity for the resolution of conflicting claims
(with William Thomson)



We study operators on rules to solve claims problems. An operator is a mapping that associates each rule
with a new one. Our goal is to use these operators to better understand the structure of the rich inventory
of available rules. The first operator is duality: given a daims problem and arule, S, we can either think
of the issue & dividing what is available or focus on dviding the deficit. The rule associated with S by
this operator treats what is available symmetrically as S treats what is missing. The semnd is claims
truncation: the rule obtained by this operator is defined by first truncating claims by the amourt avail able
and then applying S The third is attribution of minimal rights. each agent is first awarded the diff erence
between the anourt available and the sum of the claims of the other agents (or O if this difference is
negative); this difference represents a minimum to which each agent is certainly entitled; Then, S is
applied to alocate what is left, the daims being adjusted down by the minimal rightsin the first step. The
fourth is convexity, which caculates the weighted average of rules, given lists of rules and their
respedive weights.

We uncertake asystematic analysis of these operators and uncover interesting relations among the
operators, such as idempotence, commutativity, and distributivity. We dso ask which properties of rules
are preserved. We find that most properties are preserved urder each of them with the following
exceptions. (i) Two basic monaonicities are not preserved urder duaity. The first is claims
monotonicity: if an agent’s clam increases, his award should not decrease. The other is population
monotonicity: if the number of agents increases, the awards to each agent initially present should not
increese. (i) Saf-duality, which is invariant under duality operator, is preserved under neither claims
truncation ror attribution o minimal rights sparately, bu is preserved unckr their compasition. (iii)
“Consistency” and“converse ansistency” are not preserved under convexity.

4. Sustainability in claims problems

The “constrained equal awards’ rule (CEA) is awell-known rule for the resolution d conflicting claims.
It asdgns equal amounts to all agents subject to no one receiving more than his claim. CEA satisfies a
number of desirable properties. For instance, composition down (Moulin, 2000): when the amourt
avail able decreases, there are two ways to solve this new problem. Either we take the awvards calculated
on the basis of the anount avail able initialy as claims in dividing the revised amourt, or we cancel the
initial divison and recalculate the awards for the revised amount. Composition down says that both
methods shoud recommend the same avards vedor. Ancther exampleis a criterion that intends to protect
the agents with smaller claims, cal ed sustainability (Herrero and Villar, 2001). If an agent’s claim is such
that by substituting it to the claim of any other agent whose daim is higher, there is enough to reimburse
everyone, then the agent shoud be fully compensated. Herrero and Villar (2001) show that CEA is the
only rule satisfying sustainability and composition down.

We onduct a systematic analysis of sustainability together with ather desirable properties. We show
that (i) CEA is the only rule satisfying sustainability and claims monotonicity, (ii) CEA is the only rule
satisfying sustainability and super-modularity (if the anount avail able increases, then the ayent with the
greder claim should receive ashare of the increment that is at least as large & the share received by the
agent with the smaller claim), and (iii) CEA isthe only rule satisfying sustainability, order preservation
(the aent with the greaer clam shoud receive no less than the ayent with the smaller claim), and
consistency.
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ESSAYS ON EDUCATION AND INDIVIDUAL DECISION MAKING
Kuzey Yilmaz

University of Rochester

Three papers, each of which are representative of my attempt to push the boundary of the
research frontier, are included in this abstract. The first is an Overlapping Generations model
studying the impact of higher education policies on the labor market. The second is another
simulation model that analyzes the effect of accessibility and public amenities (education) on
community choice. Finally, the third paper uses a Monte Carlo study to assess how successfully
econometrics can approximate game theoretical strategic interaction models.

1. Higher Education Policies, Welfare, and Intergenerational Mobility
(with E. Hanushek and C. Leung)

The recent increase in higher education’s return to the real wages of high school graduates has
produced a popular debate in academia about how involved government should be in higher
education. One major justification cited for its involvement is that a government has a
responsibility to improve the distribution of its citizens’ incomes and welfare by better-educating
them. Also, many have argued that capital market imperfections inhibit the individual’s ability to
invest in human capital. Unfortunately, most of these papers are concerned only with the inequality
in income between different families in the same generation. A full analysis of the income
distribution also requires a study of the inequality in income across different generations.

We present an Overlapping Generations (OG) model in which pupils: 1) Receive a bequest and
inherit an ability from their parents, 2) Make schooling decisions in an uncertain environment, 3)
Sell their labor in a competitive market and earn a wage commensurate with their productivity, and
4) Leave some bequest and ability to their children. Some smart pupils cannot attend college due to
imperfect capital market constraints. The National Longitudinal Survey of Youth (NLSY) is used
to estimate a Galtonian regression for the transmission of ability. Then, the model is used to
compare different college tuition policies, namely uniform education subsidies, means-tested
education subsidies, and income-contingent loans. The tuition policies are compared with respect
to welfare, income inequality and intergenerational mobility of income, and educational attainment.
Also, a first best policy is identified and used to calculate welfare losses for each policy scheme.

For any tuition policy scheme we study, the results justify governmental involvement. Due to
imperfect capital markets, governmental involvement improves both welfare and income inequality
as well as breaks the nexus between pupils’ and parents’ income/educational attainment. However,
each policy requires a different size of government for the same improvement in welfare and
income. Also, a noteworthy result is that no matter what the government does, it cannot eliminate
the income correlation between a pupil and his/her parents, due to the high correlation of ability.
However, after five generations the persistence of income inequality, due to the persistence of
ability, disappears.



2. Tiebout Meets Alonso

While the standard models of Alonso, Mills, and Muth - which form the cornerstone of modern
neoclassical urban location theory - accurately predict urban spatial structure, limited attention has
been paid to how local public goods effect residential community choice. On the public goods side,
a broad consensus has emerged on the appropriate model for considering community choice. It
evolved from the central positive insight of Tiebout (1956), and builds on the analytical framework
developed in Ellicson (1971). However, these models are essentially designed to deal with
spaceless economies, ignoring spatial problems such as land use, geographical allocation of
households, etc.

The purpose of this paper is to unify the public goods and location theory approaches to
residential choice, which have been artificially separated for study. Three urban simulation models
- a closed monocentric city, and two closed cities with decentralized employment locations - are
developed in conjunction with a local public good, education. Education is produced through a
production function that also captures peer group effects and is financed through property taxes
determined by majority voting. Households differ both in their income and valuation of education,
vote with their feet, and bid for land. Commuting has both pecuniary and time costs.

In addition to the classical result of urban location models - the capitalization of a location’s
accessibility - the model also predicts the capitalization of the quality of education difference. As
opposed to the stratification of households by income and tastes predicted by the traditional Tiebout
models, both communities are heterogeneous and contain every type. Also, all models predict
strategic interaction between communities.

3. Strategic Misspecification in Discrete Choice Models (with C. Signorino)

The most common specification of binary choice models - where the latent variable is a linear
function of the parameters and regressors — is structurally inconsistent with strategic interaction.
We characterize the misspecification induced by these models when used to analyze data generated
by “the simplest strategic model possible” - one that is only partially strategic and where all action
probabilities are monotonically related to each of the regressors. Even under these ideal conditions,
the use of logit and probit is problematic: when actions are the dependent variable, distributional
misspecification and biased and inconsistent estimates result; when outcomes are the dependent
variable, the misspecification is equivalent to omitted variable bias. In both cases, the
misspecification arises due to nonlinear terms that are implicit in the strategic model, but are not
included in typical binary choice specifications. Researchers are recommended to avoid standard
logit and probit models if the data generation process is believed to involve strategic interaction.
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Essays on International Trade

Morihiro Yomogida
University of Rochester

These essays analyze the nature of trade between countries that are asymmetric in several aspects.
Chapter 1 examines the composition of trade between countries having a difference in the structure of
their oligopolistic industries. Chapter 2 focuses on the vertical aspect of trade so that differences in
relative factor endowments affect the composition of trade. Chapter 3 considers the fragmentation of a
production process in an oligopolistic industry and analyzes the effect of fragmentation on the pattern of
trade and the distribution of gains from trade between countries.

1. Competition, Technology and Trade in Oligopolistic Industries

One of the central propositions in new trade theory is that 100% of trade is intra-industry trade when
countries are identical in all respects. It is often argued that this proposition is supported by the
empirical observation that most trade between developed countries is intra-industry trade. However, the
share of intra-industry trade differs across industries even in trade between developed countries.

Why does the share of intra-industry trade vary across industries? | focus on two characteristics of the
structure of industries, the level of competition and the quality of production technology, and | examine
how these features affect the share of intra-industry trade.

I analyze intra-industry trade in an oligopolistic industry where firms behave in Cournot fashion and
perceive each country’s market as segmented. Brander (1981) has shown that market segmentation in
Cournot oligopoly leads to intra-industry trade with two-way trade in identical products as each
country’s firms penetrate the other country. The present model is based on Brander and Krugman (1983),
which is slightly more general than Brander (1981). | extend the Brander and Krugman model to allow
the structure of the oligopolistic industry to differ between countries.

Helpman and Krugman (1985) have examined the composition of trade in a factor endowment model.
In their model, both countries’ firms in an imperfectly competitive industry have the same size so that
the share of intra-industry trade is determined by the difference in relative factor endowments between
countries. Brander and Krugman (1983) have not analyzed the composition of trade because they
assume countries are identical in all aspects. In my extension of the Brander and Krugman model, the
asymmetry in the structure of the oligopolistic industry between countries leads to a difference in the
size of each country’s firms. Thus the share of intra-industry trade is determined by the difference in the
size of each country’s firms as well as directly in the structure of the oligopolistic industry between
countries.

| first consider a simplified model in which countries have the same production technology but differ
in the number of firms in the oligopolistic industry. | show that a relative increase in the number of
domestic firms creates a driving force for a country to be a net-exporter in this sector because of the
increase in competition in the domestic market. Thus the share of intra-industry trade is negatively
related to the asymmetry in the number of firms between countries.

In the full model, countries differ in production technology as well as in the number of firms in the
oligopolistic industry. Technological advantage is another driving force for a country to be a unilateral
exporter. Thus, these two differences may conflict with each other in their effects on intra-industry trade
between countries. A framework | develop in this paper is useful to show how the pattern of trade
depends on both the asymmetry in the distribution of firms and the difference in production technology
between countries. Using this framework, | also show that there is a possibility of intra-industry trade
even if the difference in production costs between countries is strictly greater than transport costs.



2. Vertical Intra-Industry Trade and Factor Proportions

Helpman and Krugman (1985) have synthesized increasing returns to scale and imperfect
competition with a factor endowment model. One of their striking propositions is that the share of
intra-industry trade increases with the similarity of relative factor endowments. This result is not a
direct consequence of increasing returns to scale and imperfect competition. Davis (1995) has shown
that the same proposition holds in his model where intra-industry trade arises due to comparative
advantage.

The common feature of these articles on intra-industry trade is that they discuss exclusively
horizontal intra-industry trade, i.e., the exchange of differentiated or different final goods having the
same factor intensity. However, intra-industry trade has another aspect, vertical intra-industry trade. In
the present paper, | examine the effects of the difference in relative factor endowments on vertical
intra-industry trade.

I apply the framework developed by Davis (1995) to vertical intra-industry trade. A direct exchange
of one final good for one intermediate good is defined as vertical intra-industry trade because the
intermediate good is used as an input for the final good in the same sector. | assume that countries share
the same technology for the production of the final goods, but there exists a technical difference in the
production of the intermediate good between countries. | derive the equilibrium of an integrated world
economy to obtain a factor price equalization set, and examine the dependence of the pattern and the
value of trade on relative factor endowments. | show that the share of intra-industry trade has a single
peak in a graph showing its dependence on relative factor endowments. However, the share does not
necessarily reach the peak at a point where countries have identical relative factor endowment ratios.

3. Fragmentation in Oligopolistic Industries (Paper in progress)

It is observed that production processes, which used to be integrated in one country, are dispersed
across many countries. Why does a production process get fragmented across countries? What happens
to trade if fragmentation of a production process takes place? Does every country gain if fragmentation
changes the nature of trade between countries?

In the present paper, | analyze the impact of fragmentation on trade in a product produced in an
oligopolistic industry. In the industry, firms use an intermediate good to produce a final good. If the
production process is integrated in each country, then trade can take place only in the final good
between countries. Then, as long as other things are equal, the difference in total production costs
determines the direction of trade in the final good. However, if the fragmentation of the production
process takes place, trade in the intermediate good as well as in the final good can occur between
countries. | would like to examine how the direction of trade depends on the pattern of fragmentation
and the difference in the structure of production costs between countries.

Fragmentation also affects the distribution of gains from trade between countries. In the oligopolistic
industry, trade in the final good reduces its price in each country because of pro-competitive effects.
Fragmentation changes the cost structure of firms that disintegrate their production process so that it
would change the pro-competitive gains from trade. At the same time, fragmentation also affects the
profits of each country’s firms. | would like to analyze the effect of fragmentation on the distribution of
gains from trade between countries.
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Essays on Income Distribution and M acr oeconomics
Kazuhiro Yuki
University of Rochester

1. Sectoral Shift, Income Distribution, and Development

There are two naable phenomena widely observed when an ewmnamy departs from an
uncerdeveloped state and starts rapid growth. One is the shift of production, employment, and
consumption from the ariculture sedor to the manufaduring and service sedors. The other is a
huge increase in educationa levels of its popuation. The question is why some e@namies have
succeeded in such ‘structural change' and rapid growth, bu others do nd. In order to answer the
guestion, this chapter constructs an overlapping generations economy that explicitly takes into
acount sectora change and human capital accumulation as sources of growth.

The model econamy has two sedors, agriculture and manufaduring, the latter being more skill

and capital intensive. The focus of the analysis is on an emnamy that ladks enough agricultura
prodctivity to rely on exporting agricultural products to baost its growth. Hence, it is assumed
that the market of agricultural goodsis closed hut that of manufacturing goodsis open. An agent
lives for two periods. In childhoal he receives a transfer from his parent, with the parent
allocating it between two investment oppatunities, assets and education. Educationis required to
become askilled worker; but it is costly. Since loan markets are norexistent, the st must be
self-financed. In adulthood the ggent earns income and spends on consumption of the two goods
and intergenerational transfers. The preference is sich that the agent consumes a subsistence
level of agriculture goods irrespedive of its price.

Because of the credit constraint, a parent’ stransfer isakey determinant ofhe educationa choice.
In turn this transfer depends on parental income and the ayricultural price Since income of an
unskilled parent is affected by agricultural productivity and its price, whether an economy
succeeds in the ‘structural change’ or nat is critically dependent on the productivity and factors
affeding supply and demand for agricultural goods. These factors are the productivity, the
distribution o workers over the sectors, and total income of the econamy.

It is shown that arelatively equal initial wealth dstribution, a to be more acurate, a sufficient
size of ‘midde-class is a necessary condtion for a successful sectoral shift. Once the e@namy
initiates the ‘take-off’ , the seaora shift and human capital growth continue until it reaches the
steady state, where equal oppartunity is attained. However, when agricultural prodctivity islow,
the eonamy does not succeed in the sectoral shift irrespective of the initial distribution. Thus
sufficient agricultural productivity is a prerequisite for the success

2. Savings, Intergenerational Transfers, and the Distribution of Wealth (with Ignacio
Ponce Ocampo)

People save for many different reasons. Important motives considered in the literature include
the life-cycle motive, the precautionary motive, and the dtruistic motive. The relative importance
of these motives to an individual changes with his age and income level. The distribution of
wedth over the heterogeneous population and aggregate wedth accumulation are results of
savings made by heterogeneous people with different motives.

How important are the above-mentioned motives for wedth dstribution and overall wealth
acawmulation d an economy? The question is interesting by itself, but it is more important
becaise of its implications on pdicies sich as public transfer programs or social seaurity. Much
empirical work has been dore to measure the relative share of wealth acawmulated for
intergenerational transfers to that for life-cycle reasons, but problems with such measurement
have been pointed out (Kessler and Mas<on, 1989.



Instead, this chapter examines the issue by constructing an overlapping-generations econamy
with heterogeneity within generations. In the e@nomy agents differ in age, ability, luck, and
inherited bequests. The model is lved numericaly by cdibrating its parameters to the U.S.
eoonamy. It succeals in matching the actual earnings and wedth distributions quite well. Then
the dlocaions of the basdline eonomy are compared with those of an econamy with complete
annuty markets, an economy withou earnings uncertainty, and ore without altruism. In this
way, the dfects of various savings motives on the wedth distribution and aggregate weath
acaimulation can be investigated indirectly.

The dfect of completing annuity markets falls predominantly on the older population and results
in a large increase in wedth and kequests inequality. Alternatively, taking out eanings
uncertainty decreases savings by the yourg espedally among the poor, but lowers overall wealth
inequality. Finaly, the disappeaance of altruism affects mainly the savings behavior of the older
and richer population and reduces overall wedth and bequests inequality. The comparisons of
aggregate caita stocksin the three hypothetical economies with the one in the baseline eonomy
suggest that, aside from the pure life-cycle motive of savings, atruism is the most important
factor affeding aggregate caital accumulation. Second in order of importance is the asence of
annuity markets that generate accidental bequests, while the absence of insurance markets for
eanings uncertainty is much lessimportant.

3. Equity and Efficiency Effects of Redistributive Policies (with Ananth Seshadri)

Various authors have noted that, in an economy where loan and insurance markets are missng or
incomplete, redistributive palicies can aleviate market imperfedions and improve dficiency,
while & the same time increasing equity. Yet, these policies can have negative incentive dfects
on investment and labor supdy decisions of those affected by the pdlicies. It is by no means
obvious that what policy choice performs well i n achieving equity and efficiency concerns within
the econamy. However, there has been relatively little work trying to assess performance of
various policiesin a model that incorporates these market shortcomings.

The objective of this chapter is to investigate the issue using a dynamic general equilibrium
model with heterogeneous agents, where individuals make investment dedsions in bah assts
and human cgpital, bu loan and insurance markets for such investments are missng.
Spedficdly, two kinds of redistributive palicies widespread in areal economy, money transfers
and educational transfers, are cnsidered. The model is lved numerically by cdibrating its
parameters to the U.S. economy so that it can match the actual econamy in many aspeds. Then
three kinds of experiments are performed. The first two experiments examine how ead o the
two pdicies should be targeted to different people: is it better to make transfers mainly to poor
people or to distribute more evenly? As for money transfers, both efficiency and equity are higher
when they are distributed exclusively to the extreme poa or given equally to al. Intermediate
targeting lowers efficiency and equity. In contrast, educational transfers should be distributed
equally. The last experiment examines the relative performance of money transfers over
educational transfers, and superiority of educational transfersisfound.
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