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1. Referent: Prof. Dr. Heinrich W. Ursprung

2. Referent: Prof. Daniel S. Hamermesh Ph.D.

http://nbn-resolving.de/urn:nbn:de:bsz:352-278746


Acknowledgments

Many other people have helped me write this dissertation. Here is a short list of

people who come to my mind:

I am most highly indebted to my advisor Heinrich Ursprung. His style as an advi-

sor was similar to his political views: laissez-faire. Few other advisors would have

given me the freedom to write a dissertation, which combines such diverse topics

and approaches. Yet, whenever something worked out in the end, I have had the

impression that I had been guided by the ‘invisible hand’ of Ursprung’s.

Dan Hamermesh is of similar great importance. I could not imagine having a more

valuable person to talk to about my research. Besides many other things, I have

to thank him for having me as a visitor at UT Austin and, most importantly, for

repeatedly restoring my self-confidence when I was not sure if my work made any

sense at all.

I am grateful to my co-authors. Jörg has become a good friend since he took over

the Handelsblatt ranking in 2009. Derya, Hannes and Robert have been among my

best friends for years before we started doing joint research. As I describe in Essay 4,

scientific collaboration can be a painful process. So it is even more remarkable that,

if anything, our friendships have become even better while we were working together.

Other professors in the economics department at the University of Konstanz that

I have worked with include Winfried Pohlmeier, Ralf Brüggemann and Florian En-
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SUMMARY

Summary

Chapters 1 to 4 of this dissertation of mine form the part that deals with the “Eco-

nomics of Science”. These four essays resulted from my work on the Handelsblatt

rankings of economics and business administration in the German-speaking area.

Although the first three chapters are rather critical of the Handelsblatt rankings,

I repeatedly emphasize how it has profoundly changed the economics profession in

Germany, Austria and Switzerland for the better. Chapters 1 and 3 directly examine

the limitations of the Handelsblatt rankings. Chapter 2 investigates to what extent

editors and referees are able to distinguish good submissions from bad submissions

thereby questioning the validity of journal quality-based research rankings. Chapter

4 uses the Handelsblatt data, but it is only loosely related to rankings. Chapter 5,

which empirically studies how technological progress can lead to increased economic

freedom, finally, adds the technology part.

A shorter version of Chapter 1 “Research Evaluation and Journal Quality Weights:

Much Ado About Nothing”was published under the same title in the Zeitschrift für

Betriebswirtschaft, 2011, 81(1), 5-27. Chapter 1 examines how the employed jour-

nal quality weights affect research evaluations based on quality-weighted publication

output. This essay shows that evaluations of entire research organizations are very

robust with respect to the choice of readily available weighting schemes. I document

this robustness by applying rather different weighting schemes to otherwise identical

rankings. My unit of analysis consists of German, Austrian and Swiss university

departments in business administration and economics.

Chapter 2 was written together with Robert Hofmeister. The article “How Do Ed-

itors Select Papers, and How Good are They at Doing It?” appeared in The B.E.

Journal of Economic Analysis & Policy (Topics), 11(1), Article 64, 1-21. We use

data on the B.E. Journals that rank articles into four quality tiers to examine the

accuracy of the research evaluation process in economics. We find that submissions

1



SUMMARY

by authors with strong publication records and authors affiliated with highly-ranked

institutions are significantly more likely to be published in higher tiers. Citation suc-

cess as measured by RePEc statistics also depends heavily on the overall research

records of the authors. Moreover, when controlling for the research topic as defined

by JEL codes, we find that women receive significantly more citations than men.

Finally and most importantly, we measure how successful the B.E. Journals’ editors

and their reviewers have been at assigning articles to quality tiers. While, on aver-

age, they are able to distinguish more influential from less influential manuscripts,

we also observe many assignments that are not compatible with the belief that re-

search quality is reflected by the number of citations.

Chapter 3 is joint work with Jörg Schläpfer. We compile a ranking of the research

output of all Nobel Laureates in economics using the Handelsblatt methodology

and compare the outcome to the Handelsblatt ranking of economists in the German-

speaking area. Our analysis focuses on whether the overall rating scores of the Nobel

Laureates are indicative of their high achievements. We discuss the role of the con-

vexity of the employed journal weights and draw conclusions on the Handelsblatt ’s

methodology. Critics claim that the Handelsblatt ranking is not a perfect measure

of past research output. This may be the case. But in Chapter 4, Jörg and I explain

why we believe that the Handelsblatt ranking sets appropriate incentives for future

research.

Chapter 4 applies the Handelsblatt data to a question that is not primarily related

to rankings. In this essay, I model research quality as the outcome of a CES produc-

tion technology that uses human capital measured by publication records as inputs.

Investigating a sample of scientific publications with two co-authors I show that the

CES-complementarity parameter is a function of the age difference of the authors.

Complementarity is maximized if the age difference between the authors is about

10 years. Two theories are presented which may explain my findings. According to

these models, older and younger researchers differ not only in their skill levels but

also in the types of their skills and their interpersonal relationships.

Chapter 5 is result of my friendship with a couple who are popular figures among

expatriates from Belarus. Friends of theirs have designed a website for currency

trades. I was offered the data and started analyzing them together with Hannes

2
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Hütt and Selver Derya Uysal. Using the data on the black market for currencies in

Belarus, we provide evidence on how access to advanced information technologies

undermines centralized price-setting. www.prokopovi.ch, their website which was

launched in April 2011, allowed Belorussian citizens to circumvent fixed exchange

rates. The government first reacted by repeatedly devaluing the Belorussian ruble.

Eventually, it abandoned its fixed exchange rate regime. We show that trading ac-

tivity via www.prokopovi.ch is highly correlated with government action. Trading

volume and black market spreads have strong predictive power for the devaluations.

In line with standard economic theory, activity in the black market has dried up

after exchange rates were allowed to freely float. Our paper therefore points at the

technology-driven nature of increased economic freedom. We also demonstrate that

spatial and temporal frictions kept exchange rates from converging to a unique equi-

librium level in the black market.

3
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ZUSAMMENFASSUNG

Zusammenfassung

Kapitel 1 bis 4 meiner vorliegenden Dissertation bilden den Teil, der sich mit der Wis-

senschaftsökonomik auseinandersetzt. Diese vier Arbeiten sind allesamt aus meiner

Arbeit an den Handelsblatt-Rankings der BWL und VWL im deutschsprachigen

Raum resultiert. Kapitel 1 bis 3 setzen sich dabei durchaus kritisch mit den Rankings

auseinander. Gleichzeitig betone ich ständig den unumkehrbaren und tiefgreifend

positiven Einfluss der Rankings auf die Wirtschaftswissenschaften in Deutschland,

Österreich und der Schweiz. Kapitel 1 und 3 loten dabei ganz direkt deren Grenzen

aus. Kapitel 2 stellt etwas allgemeiner die Validität von auf Zeitschriftenqulitäs-

maßen basierenden Forschungsrankings in Frage. Kapitel 4 nutzt die Daten aus dem

Portal Forschungsmonitoring für andere Zwecke. Kapitel 5 schließlich ist eine Studie

die den Einluss technologischen Fortschritts auf ökonomische Freiheit empirisch un-

tersucht.

Eine leicht gekürzte Version von Kapitel 1“Research Evaluation and Journal Quality

Weights: Much Ado About Nothing”wurde unter gleichem Titel in der Zeitschrift für

Betriebswirtschaft, 2011, 81(1), 5-27 veröffentlicht. Kapitel 1 untersucht, wie die ver-

wendeten Zeitschriftenqualitätsmaße Forschungsevaluationen beeinflussen. Ich zeige

darin, dass Evaluationen gesamter Forschungseinheiten sehr robust bezüglich der

Wahl gängiger Gewichtungsschemata sind, in dem ich Fachbereiche aus Deutschland,

Österreich und der Schweiz ranke und dabei nur die zu Grunde liegende Zeitschriften-

liste variiere.

Kapitel 2 ist ein gemeinsam mit Robert Hofmeister verfasster Artikel. Der Artikel

“How Do Editors Select Papers, and How Good are They at Doing It?” erschien

2011 in The B.E. Journal of Economic Analysis & Policy (Topics), 11(1) , Ar-

ticle 64, 1-21. Wir benutzen Daten über die B.E. Journals, welche Artikel in vier

Qualitätsklassen einsortieren, um die Genauigkeit der Forschungsevaluation im Bere-

ich Wirtschaftswissenschaften zu untersuchen. Wir zeigen, dass Einreichungen von

4
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Autoren mit starkem Forschungsprofil und von Autoren die einer gut gerankten

Institution angehören mit signifikant größerer Wahrscheinlichkeit in höheren Qual-

itätsklassen publiziert werden. Zitationserfolg, gemessen nach RePEc Statistiken,

hängt ebenfalls stark vom Forschungsprofil der Autoren ab. Weiterhin finden wir,

dass Frauen signifikant mehr Zitate erhalten, wenn man für das Forschungsgebiet

gemäß JEL codes kontrolliert. Schließlich, und am wesentlichsten, messen wir wie

erfolgreich die Herausgeber der B.E. Journals und ihre Gutachter dabei sind, Artikel

in Qualitätsklassen einzuordnen. Während sie im Schnitt bessere von schlechteren

Arbeiten unterscheiden können, beobachten wir auch dass viele Einstufungen nicht

mit der Ansicht vereinbar sind, dass Zitate die Qualität einer Forschungsarbeit wider-

spiegeln.

Kapitel 3 is eine Gemeinschaftsarbeit mit Jörg Schläpfer. Wir ranken sämtliche bish-

erigen Nobelpreisträger der Wirtschaftswissenschaften nach der Methode des Han-

delsblatt-Rankings und verleichen das Ergebnis mit dem Handelsblatt-Ranking der

VWL im deutschsprachigen Raum. Wir untersuchen, inwiefern Handelsblattpunkte

Aufschluss geben über die außergewöhnlichen Leistungen der Preisträger. Darüber-

hinaus diskutieren wir die Rolle der Konvexität der Zeitschriftenliste in Bezug Menge

und Qualität von Forschungsoutput. Oft wird - nicht zu Unrecht - kritisiert, das

Handelsblatt-Ranking biete kein hinreichend gutes Maß für die Qualität in der Ver-

gangenheit geleisteter Arbeiten. Warum es jungen Forschern dennoch die richtigen

Anreize bietet, erklären Jörg und ich in diesem Essay.

Kapitel 4 verwendet die Handelsblatt-Daten für andere Zwecke. Ich modelliere dabei

Forschungsqualität als Ergebnis einer CES-Produktionsfunktion mit Humankapi-

tal gemessen durch Publikationsverzeichnisse als Input. Ich untersuche eine Stich-

probe von Veröffentlichungen mit genau zwei Autoren und zeige, dass das CES-

Komplementaritätsmaß eine Funktion des Altersabstands der beiden Autoren ist.

Der ideale Abstand beträgt 10 Jahre. Ich entwickle zwei theoretische Ansätze, um

diese Beobachtung zu erklären. Dabei unterscheiden sich junge und alte Forscher

nicht nur in ihren Fähigkeitsniveaus, sondern auch in der Art, ihre Fähigkeiten

einzusetzen.

Ein befreundetes Paar, das in der weißrussischen Exilantengemeinschaft sehr ak-

tiv und bekannt ist, hat mir vor einigen Monaten die Daten, die ich in Kapitel 5

5
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gemeinsam mit Hannes Hütt und Selver Derya Uysal untersuche, verschafft. Im April

2011 wurde die Webseite www.prokopovi.ch eingerichtet, über die der Währungss-

chwarzmarkt in Weißrussland organisiert wird. Wir nutzen dies als Beispiel, um

zu zeigen, wie neue Informationstechnologien zentrale Preissetzung unterminieren

können. Weißrussen sind nicht mehr gezwungen, sich an die fixen Preise zu hal-

ten. Die weißrussische Regierung hat in der Folgezeit zwei Abwertungen der eige-

nen Währung durchgeführt und die Wechselkurse schließlich komplett freigegeben.

Wir zeigen, dass der Schwarzmarkthandel stark mit diesen Aktionen korreliert ist.

Basierend auf Volumina und Spreads lassen sich die Abwertungen vorhersagen. Nach

der Aufgabe der festgesetzten Preise ist der Schwarzmarkt, wie von ökonomischer

Theorie vorhergesagt, ausgetrocknet. Wir zeigen schließlich, dass räumliche und

zeitlich Friktionen zu unterschiedlichen Schwarzmarktpreisen geführt haben.
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1. RESEARCH EVALUATION AND JOURNAL QUALITY WEIGHTS: MUCH
ADO ABOUT NOTHING

1.1 Introduction

In May 2009, the Handelsblatt, a leading German business newspaper, published a

research ranking of business administration departments of German, Austrian and

Swiss universities. The announcement of that ranking gave rise to objections raised

by a considerable number of influential members of the German business adminis-

tration profession who criticized the journal quality weights which the Handelsblatt

proposed to use. In the end the Handelsblatt responded by using a less controversial

weighting scheme. In this essay, I show that, from a managerial point of view, the

employed weighting scheme does not have a significant influence on the ranking of

business administration departments. Moreover, I show that this robustness with

respect to the choice of the weighting scheme also applies to research evaluations

in economics. Unlike Claudio in Shakespeare’s play, the opponents of the original

Handelsblatt weighting scheme thus did not achieve the feats of a lion but merely

assumed the figure of a lamb.

Rankings that compare the research productivity of university departments and

similar research organizations are not mere beauty contests. Rankings serve three

purposes. First, they provide the stakeholders of the science system with a general

impression of the research landscape. Students and scholars looking for suitable

training and research environments, and organizations providing research funds can

make better informed choices by consulting meaningful rankings. Second, and ar-

guably more important, is the role of research rankings as a management information

system. Without detailed information about the performance in absolute terms and

in comparison to competitors, the (university) management is not in a position to

control and direct the activities of a research unit (department); management in

such cases degenerates to mere administration. Science is, finally, an inherently

competitive game. True scientists seek challenges and are inspired and motivated by

competition. Simply providing information about the relative standing of a research

unit may give rise to responses that help to improve the organization’s efficiency.

Rankings can thus be instrumental in the prosperous development of research insti-

tutions. Given the rather weak performance of German, Austrian and Swiss business

administration and economics departments in international rankings of research pro-

ductivity (cf. Mangematin & Baden-Fuller, 2008 and Combes & Linnemer, 2003),

the impact of providing the science system with more competitive pressure in general,
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and making use of research rankings in particular, should not be underestimated; this

is at least the view of the president of the German Economic Association (Schneider,

2008).

The Handelsblatt economics ranking has become the most visible research ranking in

Germany, Austria and Switzerland, and it is foreseeable that the Handelsblatt busi-

ness administration ranking will become just as prominent. It is therefore worthwhile

to closely investigate the robustness of these rankings. The Handelsblatt economics

ranking has been published for the first time in 2005 and has, over time, been

improved with respect to data accuracy and methodology.1 Evaluating the 2007

ranking, Hofmeister & Ursprung (2008) arrived at the conclusion that this ranking

is “by far the best ranking compiled outside the science system”.2 Given this praise,

the Handelsblatt was taken by surprise when the announcement to issue a similar

business administration ranking gave rise to discussions about the “sense and non-

sense of rankings” in the business administration community.

Most objections against the Handelsblatt ranking concerned the Handelsblatt ’s origi-

nal choice of the journal quality weighting scheme which used ISI impact factors as its

basic ingredient. Some exponents of the German business administration profession

conceivably feared that this international standard would denigrate the traditional

German research outlets. At any rate, they advocated using a weighting scheme

designed by their own professional association. I take this incidence to motivate my

study that investigates to what extent research rankings based on publication out-

put are fragile in the sense that they heavily depend on the choice of the underlying

quality weighting scheme.

My results are in line with the conventional bibliometric wisdom. Dasgupta & David

(1994), for instance, demonstrate in their theoretical study that reputation-based re-

ward systems work rather well in the science system, while at the individual level,

inefficiencies may arise. The choice of the quality weighting scheme is not a highly

sensitive matter but rather a matter of envisaged scope and audience. I thus con-

cur, for example, with Schlinghoff & Backes-Gellner (2002) and Combes & Linnemer

(2003) who also observe that research rankings of university departments are rather

1For a critique of the 2005 ranking, see Ursprung & Zimmer (2007).
2Some of Hofmeister and Ursprung’s suggestions were integrated into the 2010 ranking which accords
now, from a methodological point of view, even better with the state of the art than its predecessors.
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robust with respect to the choice of alternative weighting schemes. The reason for

this robustness is that the publication behavior of scientists with comparable abilities

appears to follow fairly similar patterns, i.e. one does not observe a marked differ-

entiation along a conceivable quality-quantity trade-off, neither among (similarly

endowed) individual scientists, nor - and even less so - among (similarly endowed)

research organizations. More significant determinants of publication behavior are

proficiency and diligence.

The paper unfolds as follows. The next section describes the publication data and

the journal quality weighting schemes that I use for my alternative rankings. Section

1.3 deals with the business administration profession. I present department rankings

and rankings of individual researchers. The rankings of economics departments and

individual economists are presented in Section 1.4. Section 1.5 concludes.

1.2 Data and Journal-Quality Weights

This study makes use of the publication data collected by the Committee for Re-

search Monitoring (CRM) of the German Economic Association. The CRM data

set is comprehensive in the sense that it records all journal articles authored or co-

authored by all business economists and economists working at German, Austrian

and Swiss universities.3 It is compiled in a two step procedure using two sources

of information. In a first step the publications are retrieved from various electronic

data sets.4 The individual records are then, in a second step, made available to the

authors on an internet site so that the individual researchers can screen their entries

and, if necessary, correct and complete their publication records.5 The incentives for

the individual researchers to take the trouble of validating their entries are significant

because the CRM data set is used to compile rankings of university departments and

rankings of individual researchers which are published in the Handelsblatt. The CRM

data set currently indexes over four thousand business economists and economists

and some 60’000 articles. It is a unique source of information for bibliometric studies

because of its comprehensiveness and accuracy.

3To be precise, only the universities in German-speaking Switzerland are covered.
4These included the ZBW Kiel, the HWWA Hamburg, the ifo Institute Munich, the Österreichische
Kontrollbank, the IHS Vienna, the IW Cologne, GBI-Genios and EconLit.

5Portal Forschungsmonitoring: www.forschungsmonitoring.org
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1.2.1 Business administration

My objective is to investigate how the outcome of the Handelsblatt ranking pub-

lished in May 2009 changes if alternative weighting schemes for journal quality are

employed.6 The formula used to measure researcher i’s output in the Handelsblatt’s

ranking has the following appearance:

Bi =
∑

k∈HBBA

2wk

(nk + 1)
, (1.1)

where k is a journal article which is (1) authored or co-authored by researcher i and

(2) published in a journal included in the Handelsblatt business administration list

HBBA which comprises 761 journals, wkis the weight of the journal in which article k

is published, and nk is the number of authors.7 The Handelsblatt department-ranking

includes all journal articles published in the last ten years. The sum, therefore, runs

over all articles published in the year 2000 or afterwards, including forthcoming pub-

lications.

A crucial ingredient of the above formula is of course the vector w of journal qual-

ity weights. The increasing interest in research evaluations has, over the last two

decades, led many institutions to propose journal-quality weighting schemes in the

field of business administration. These schemes are either based on expert surveys,

citation analyses (e.g. impact factors) or they are derived from other weighting

schemes (meta indices). Table 1.1 provides an overview of the weighting schemes

included in this study.

The JOURQUAL 2 weighting scheme compiled by the German Academic Asso-

ciation for Business Research (VHB) is based on a survey among its members. A

journal had to be appraised by at least 10 out of the more than 1000 respondents

to be included in the list. The VHB members were asked to judge only the quality

of those journals which they read on a regular basis.8 Using a weighted average,

in which the weights depend on the expertise of the evaluators, the journals were

6The 2009 Handelsblatt ranking is available at http://www.handelsblatt.com/politik/bwl-

ranking/.
7For a discussion of the virtues of that formula, see Hofmeister & Ursprung (2008).
8In addition, they were asked to assess the quality of the review process.
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Table 1.1: Business Administration - Journal Quality Weighting Schemes

# journals # categories published in method

JOURQUAL 2 671 6 2008 survey-based
EJL 304 3 2008 peer judgement and impact factors

WU 365 2 2008 survey-based
Impact Factor 638 cardinal 2009 raw impact factors

Ritzberger 261 6 2008 citations
SWW(R) 2822 6 2008 imputed meta index
BG-F 411 6 2008 imputed meta index

Handelsblatt 761 7 2009 meta index, based on JQ2, EJL & SSCI
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classified into six categories. The methodology employed is well documented in

Hennig-Thurau, Walsh & Schrader (2004).

The second journal-quality weighting scheme that I use as an alternative to the

Handelsblatt weighting scheme has been proposed by the Erasmus Institute of Man-

agement (ERIM). The authors of the ERIM journal list (EJL) do not disclose how

they arrived at their result; they do, however, indicate that the classification is based

on peer judgment and impact factors from the Thomson Reuters Institute for Scien-

tific Information (ISI). Moreover, they clearly state that the purpose of their journal

classification is to define the core domain of their institute and to reveal vis-à-vis

their members and aspirant members the yardstick that is used to determine who

will qualify for institute membership in the future and who will be rewarded with

extra benefits. Because of this limited scope, ERIM can make do with only three

categories of journals: STAR journals, A (primary) and B (secondary) journals.9

The WU-Journal-Rating of the Wirtschaftsuniversität (WU) Wien (Vienna Uni-

versity of Economics and Business) has also been designed in order to serve as an

internal reward scheme.10 The 2008 classification, which is based on a university-

wide faculty survey, distinguishes only between two categories, A+ and A journals.11

For each A+ publication the author obtains an incentive bonus of EUR 3000, and

for each A publication a bonus of EUR 1000. Further non-monetary awards are

bestowed according to publication performance as measured by this classification.

To be sure, the identification of top-journals serves the purpose of providing perfor-

mance incentives very well. On the other hand, a classification that only identifies

top-journals and, moreover, does so in a rather non-discriminatory manner (32 A+

and 351 A-journals) does, at a first glance, not appear to be suited for evaluating

the relative research performance of entire research organizations. Nevertheless I

also include this classification in my study since the WU classification is quite well

known in the target profession and, because of its very special design, also provides

us with an interesting robustness check.

9Journals that are only of interest to the Dutch profession are labeled 3=1, meaning that three of
these publications count as one B-publication. The EJL classification also indicates how journals
that are indexed in the (Social) Science Citation Index but are not classified in EJL, i.e. journals
that do not belong to the core domain of ERIM can be classified into A and B.

10See http://bach.wu.ac.at/bachapp/cgi-bin/fides/fides.aspx/fides.aspx?journal=true;

lang=DE.
11This also applies for a revised version which appeared in 2009.
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The EJL is to some (unspecified) extent based on the ISI Impact Factors. I there-

fore also use this popular cardinal measure of journal quality on its own. However,

not all journals on the Handelsblatt list are indexed by ISI. My impact factor measure

therefore assigns raw impact factors only to a select number of journals, namely (1)

all journals listed in the SSCI or the Science Citation Index in the categories ’Busi-

ness’, ’Business & Finance’, ’Economics’, ’Industrial Relations and Labor’, ’Manage-

ment’, ’Operations Research & Management Science’, (2) the relevant journals in

the category ’Education & Educational Research’ and (3) all other journals classified

in JOURQUAL 2 or EJL for which impact factors were to be had. If available, I

used five-year impact factors. Otherwise I used the average impact factor for 2006

and 2007. If only the impact factors for 2007 were provided I used this measure.

The advantage of my impact factor measure of journal quality is that we have here

a cardinal measure for a relatively large number of journals (638) which provides

us with the opportunity to check whether the arbitrary classification into quality

brackets imposes an undue restriction in compiling rankings.

Building on Palacios-Huerta & Volij (2004), Ritzberger (2008) derived journal qual-

ity weights using the invariant method. The invariant method is based on the idea

that the relative ranking of any two journals should depend on their mutual citation

flows. The Ritzberger weighting scheme classifies all journals indexed in the ISI

fields ’Economics’, ’Business’, ’Business & Finance’, ’Industrial Relations and Labor’

and selected statistics journals for which citations were available. Ritzberger found

strong citation flows between economics and finance, but weaker ones between these

two disciplines and business administration. The invariant method nevertheless pro-

duces consistent estimates of citation-based journal quality. I follow Ritzberger’s

proposal to convert the cardinal results of the invariant method into an ordinal

weighting scheme. In order to arrive at a classification that is robust with respect

to random variations in citation flows over time, Ritzberger combines his results

(which relate to the years 2003 to 2005) with an earlier journal classification based

on the invariant method by Kalaitzidakis, Mamuneas & Stengos (2003). The final

classification into six quality categories is described in detail in Ritzberger (2008).

The citation based approach to appraising journal quality is less subjective than

the survey-based methods. One may argue, however, that the so-called invariant

approach, by construction, advantages those sub-disciplines that provide inputs to
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other sub-disciplines and thus get cited more frequently. This might contribute to

the result that theory journals tend to be better ranked in Ritzberger’s classifica-

tion than journals specialized in publishing more applied studies. Some of these

“applied” journals are highly regarded in their respective sub-disciplines but are not

included in the Ritzberger list since the Ritzberger journal-quality weighting scheme

only classifies 261 journals (which is a large sample for a classification based on the

invariant method, but nevertheless rather small if the objective is to evaluate the

research output of an entire profession).

To overcome the problem associated with short journal lists, Schulze, Warning &

Wiermann (2008) imputed quality weights for journals that are not included in some

base-line classification. They do so by using other journal classifications in which

they compare the classification of omitted journals with the classification of journals

that are included in the base-line classification. Using, for example, the Ritzberger

classification as the base-line, Schulze et al. (2008) arrive at the SWW(R) list, which

classifies 2822 journals thereby extending the set classified by Ritzberger (2008) by

a factor of 10. To investigate how journal coverage impacts on rankings of research

productivity I include in my study the SWW(R) weighting scheme which preserves

the spirit of Ritzberger’s original classification12. A detailed description of the im-

putation process underlying their meta index is to be found in Schulze et al. (2008).

In autumn 2008, the Handelsblatt announced that it would publish a ranking of busi-

ness administration departments based on a journal classification developed by Uschi

Backes-Gellner and Oliver Fabel, two well known German specialists in the field of

university management.13 The journal classification BG-F proposed by Backes-

Gellner and Fabel is, in principle, a meta index compiled with the method described

in Schulze et al. (2008). However, whereas the SWW(R) classification extends the

Ritzberger classification, the SSCI impact factors serve as the base-line classification

for the BG-F classification. The BG-F journal-quality weighting scheme classifies

only 411 journals (as compared to 2822 journals classified by SWW(R)) because at

12The respective journal classification is documented on Günther Schulze’s web-page,
http://www.vwl.uni-freiburg.de/iwipol/journal rankings/Journal ranking.pdf. Using
the SSW(R) classification, Fabel, Hein & Hofmeister (2008) computed a ranking of business admin-
istration departments in Austria, Germany, and Switzerland. My data, however, are more accurate
than the data used by Fabel et al. (2008).

13See e.g. Demougin & Fabel (2004), Demougin & Fabel (2006), Fabel & Heße (1999), Schlinghoff
& Backes-Gellner (2002), Backes-Gellner & Schlinghoff (2004) and Backes-Gellner & Schlinghoff
(2008).
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the time when the BG-F classification was commissioned, the Handelsblatt planned

to consider only top-journals for their rankings. The purpose was to identify those

scholars who were able to compete on a global scale. In any event, the BG-F classifi-

cation did not meet with the approval of some opinion leaders of the business admin-

istration profession in Germany. Not surprisingly, the officials of the VHB held the

view that their JOURQUAL 2 classification constituted the natural journal-quality

weighting scheme to be used in compiling the Handelsblatt ranking. The VHB even

insinuated that they might brief their members to refrain from screening and updat-

ing their publication record on the internet site if the Handelsblatt did not use the

JOURQUAL 2 weighting scheme instead.

The Handelsblatt diplomatically dispersed these misgivings by announcing that they

would base the rankings on a different meta index of journal quality weights which

would be a combination of three established weighting schemes, namely JOUR-

QUAL 2, and the EJL classification as a tie-breaker. Only the top five categories

(A+, A, B, C, D) from JOURQUAL 2 were taken into account. The SSCI impact

factors were used to also classify the journals indexed in the SSCI into five quality

categories. The journals in the top categories of each of these three classifications

were then assigned five points, the journals of the next category four points, etc.14

The points were then added for each journal, and based on this sum the journals

were classified into seven quality categories.15

The journal classifications summarized in table 1.1 do not come with numerical qual-

ity weights. For my comparisons, I normalized the weights in all ordinal schemes to

values between 0 and 1. For the schemes with six categories, i.e. JOURQUAL 2,

Ritzberger, SWW(R) and BG-F, I follow Combes & Linnemer (2003) and use the

weights 1, 2/3, 1/2, 1/3, 1/6 and 1/12. For the EJL scheme with three categories,

I use the quality weights 1, 1/2 and 1/4 and for the WU-Journal-Rating with only

two categories, I use the weights 1 and 1/2. For the cardinal SSCI scheme I sim-

ply used the documented raw impact factors. Finally, for the Handelsblatt with its

seven categories I include two rankings in my comparisons to check how robust the

outcomes are with respect to the convexity of the employed weighting scheme. For

14In the case of the EJL journal-weighting scheme, only five, four and three points were assigned.
15For more detailed information on the procedure that led to the Handelsblatt classifica-
tion, see http://www.handelsblatt.com/politik/bwl-ranking/bwl-ranking-methodik-und-

interpretation;2175006.
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the first scheme, HB, I used the original weights 1, 0.7, 0.5, 0.4, 0.3, 0.2 and 0.1.

In the second scheme, HBconvex, I follow the suggestion of one of the anonymous

referees and give much more weight to the top-ranked journals as compared to those

at the bottom. The corresponding weights are 1, 1/3, 1/10, 1/30, 1/100, 1/300 and 0.

1.2.2 Economics

The most recent Handelsblatt ranking for the economics profession appeared in

March 2010. The formula used to measure researcher i’s output has the following

appearance:

Ei =
∑

k∈HBEC

wk

nk

. (1.2)

Notice that the Handelsblatt changed this formula as compared to the formula used

for the business administration profession (and also as compared to previous rank-

ings of the economics profession) by using the straightforward weight 1/n for articles

written by n authors. Again, I consider all articles published over the last ten years.

Table 1.2 summarizes the weighting schemes that I used to compute alternative rank-

ings. The Ritzberger scheme has already been described in the previous section.

Since it was developed with the express purpose to provide a journal classification

for the economics profession it obviously needs to be included here. A second natural

choice is the weighting scheme CL03 proposed by Combes & Linnemer (2003) who

used this scheme in their well-received ranking of European and American economics

departments. The CL03 scheme classifies the journals indexed by EconLit into six

quality categories. The ranking is based on impact factors and peer expertise. The

weights assigned to the six categories are 1, 2/3, 1/2, 1/3, 1/6 and 1/12. Independent

of its quality, the authors decided to assign a weight of at least 1/2 to the journal

that they considered to be the leading journal in its respective field and a weight of

at most 2/3 to a journal that they considered to be specialized in scope. A third

classification that is closely related to Ritzberger and CL03 is the VfS scheme of the

German Economic Association (cf. Schneider & Ursprung, 2008). Just as the CL03

weighting scheme, the VfS scheme classifies all journals indexed in EconLit. The VfS

scheme is based on the Ritzberger classification as far as the ISI-indexed journals
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are concerned.16 If a journal is not indexed by ISI, citation data were retrieved from

SCOPUS.

In 2010, Combes and Linnemer have provided a new journal-quality weighting

scheme, CL10 (see Combes & Linnemer, 2010). CL10 is, roughly speaking, based

on a bibliometric two-step procedure. In a first step all journals which are indexed

by EconLit and ISI were ranked using the indirect method as provided by the Red

Jasper and EigenfactorTM websites.17 Since only 304 of the EconLit journals are

covered by ISI, Combes and Linnemer imputed in a second step quality indices for

the remaining journals by associating a journal’s quality with the publishing perfor-

mance of its authors in the select ISI journals. They thereby arrive at a cardinal

journal-quality index which they then also transform in an ordinal classification. For

my analysis, I decided to use the cardinal weights (CLm)18 because the weighting

scheme used for the 2010 Handelsblatt ranking is an ordinal transformation of the

CL10 index, albeit not the one suggested in the original working paper. The Handels-

blatt ’s weighting scheme HB10 deviates from the classification proposed by Combes

and Linnemer also in some other minor ways. First, articles that appeared in the Pa-

pers & Proceedings of the American Economic Review, in the Papers & Proceedings

of the Journal of the European Economic Association, and the Carnegie-Rochester

Conference Series on Public Policy are given less weight than ordinary articles pub-

lished in the AER, the JEEA and the JME. Second, following recent developments in

economics, the Handelsblatt felt that counting only articles in journals indexed by by

EconLit is too restrictive. It therefore also included journals from fields other than

economics if they are of interest to economists. This applies, on the one hand, to the

magazines Nature and Science, on the other to journals from the field of statistics.

The respective categories were chosen according to these journals ISI impact factors.

For its 2006 ranking of research performance in economics the Handelsblatt used

a weighting scheme that combined the journal classifications proposed by Combes

& Linnemer (2003) and the so-called Tinbergen list.19 This weighting scheme was

revised for the 2007 ranking by also including the journal ranking used for internal

16The set of journals indexed by ISI are a proper subsection of the journals indexed in EconLit.
The Ritzberger classification was commissioned by the Committee for Research Monitoring of the
German Economic Association for this particular purpose.

17See http://www.journal-ranking.com/ranking/web/index.html and
http://www.eigenfactor.org/.

1850 EconLit journals with a very short record are not ranked by CL10.
19See http://www.tinbergen.nl/research-institute/journal-list.php.
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Table 1.2: Economics - Journal Quality Weighting Schemes

# journals # categories published in method

Ritzberger 261 6 2008 citations

CL03 982 6 2003 citations, degree of specialization

VfS 982 6 2008 citations, degree of specialization

CL10 1168 cardinal 2010 citations, authors’ performance

HB07 224 7 2007 meta index

HB10 1261 7 2010 CL10 plus additional journals
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evaluations by the Kiel Institute for the World Economy.20 Classifying only 224

journals, HB07 covers even fewer journals than the Ritzberger classification.21 I

include in my study the HB07 scheme (which was also used in the 2008 Handelsblatt

ranking) to analyze how the change in the weighting scheme and the accompanying

change in the number of included journals affects the continuity of the Handelsblatt

rankings.

1.3 Rankings of business administration

1.3.1 Department rankings

In contrast to the version published in the Handelsblatt, I focus only on contribu-

tions made by full professors. To begin with, I check how robust the Handelsblatt

Ranking is with respect to convexity of the employed weighting scheme. Table 1.3

shows that giving relatively more weight to top journals does not significantly af-

fect department rankings. The corresponding coefficient of rank correlation is 0.9448.

Next, I compare the Handelsblatt Ranking of Austrian, German and Swiss business-

administration departments with the ranking that one obtains if instead of the Han-

delsblatt journal-quality weights the BG-F quality weights are used. After all, the

BG-F scheme represented the bone of contention in the dispute between the Han-

delsblatt and some opinion leaders of the German business-administration profession.

The Spearman rank correlation coefficient between the two rankings of the 92 de-

partments with at least four full professors turns out to be very close to unity (see

Table 1.3). The scatter diagram depicted in Figure 1.1 visualizes the high degree of

correlation between the two rankings. Only the rankings of a handful of departments

lie outside the cone which delineates deviations of 20%.

The rankings which I obtain when using the three journal-quality weighting schemes

that underlie the Handelsblatt weighting scheme (JOURQUAL2, EJL, and SSCI)

also bear a striking resemblance to the Handelsblatt ranking. The rank correlation

coefficients are all close to unity (see Table 1.3). Figure 1.2 provides the respective

20See http://www.ifw-kiel.de/academy/internal-journal-ranking.
21Several of these 224 journals are moreover operations research journals which are not included in
any of the other weighting schemes.
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scatter diagrams. To be sure, the strong resemblance of the results is not surpris-

ing since these three weighting schemes constitute, after all, the ingredients of the

Handelsblatt ranking. Notice, however, that using the SSCI scheme as the base-line

ranking for the imputed BG-F journal classification represented the main stumbling

stone for the BG-F classification. It now turns out that the respective concerns were

completely unwarranted.

Much more surprising is probably the scatter diagram shown in the left panel of

Figure 1.3. It indicates that the Handelsblatt ranking is also very closely related to

the ranking based on the WU-Journal-Rating. In fact, I observe here the highest

rank correlation coefficient among all alternative journal-quality weighting schemes

(0.97). The loss of information associated with relatively short journal lists which

may, moreover, not even discriminate a great deal with respect to journal quality

thus does not unduly bias the ranking results if the journal list is reasonably rep-

resentative for the research outlets used by the profession. The disadvantage of

rankings based on short journal lists is, however, that even though such rankings

may portray the current research landscape quite well, they are not suited as an

evaluation standard for all members of the ranked research units, nor are they nec-

essarily incentive compatible. This author would, for example, not be surprised if

the clever faculty members of the Vienna University of Economics and Business

substituted away from the real heavy-weight journals in the A+ and the A class in

the WU-Journal-Rating and tried to garner their EUR 3000 and EUR 1000 bonuses

with easier assignments; “Gresham’s law of research” will see to it that “mediocre

research drives good research out of circulation”.22

The scatter diagram depicted in the second panel of Figure 1.3 confirms that Ritzber-

ger’s journal classification has a different focus than the other journal-quality weight-

ing schemes analyzed in this study. Ritzberger’s objective was to propose “a list of

target journals [. . . ] as a standard for the field of economics” (Ritzberger, 2008, ab-

stract). The focus on economics combined with the small overall number of ranked

journals produces a ranking of business administration departments that significantly

deviates from the Handelsblatt benchmark. This is also reflected in the correlation

coefficient documented in Table 1.3 (0.73). There are even quite a few departments

that do not show up in the Ritzberger ranking because they simply have not pro-

22See Rauber & Ursprung (2008a).
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Table 1.3: Business Administration Departments

journal lists list HB HBconvex BG-F JQ2 EJL Impact Factor WU Rbgr SWW(R)
all 92 departments HB 1 0.9448 0.9639 0.9528 0.9580 0.9596 0.9686 0.7324 0.8870

HBconvex 1 0.9264 0.8701 0.9487 0.9515 0.9335 0.7363 0.8238
BG-F 1 0.9046 0.9234 0.9407 0.9774 0.7720 0.8537
JQ2 1 0.8824 0.8871 0.9136 0.6515 0.9523
EJL 1 0.9570 0.9362 0.7055 0.8257
Impact Factor 1 0.9350 0.7031 0.8440
WU 1 0.7468 0.8495
Rbgr 1 0.6618
SWW(R) 1

top 25 departments HB 1 0. 7608 0.8715 0.8985 0.8854 0.9062 0.9192 0.5027 0.8646
HBconvex 1 0.7492 0.5977 0.8385 0.8154 0.6846 0.6182 0.5938
BG-F 1 0.7869 0.8431 0.8800 0.9092 0.6197 0.8338
JQ2 1 0.7369 0.7754 0.8700 0.3457 0.9292
EJL 1 0.9462 0.8100 0.4403 0.6654
Impact Factor 1 0.8215 0.4419 0.7246
WU 1 0.5866 0.8492
Rbgr 1 0.5135
SWW(R) 1

Notes: Spearman coefficients of rank correlation between department rankings based on alternative journal-quality weighting
schemes. Top 25 departments as published in the Handelsblatt.
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Figure 1.1: Scatterplots Business Administration Departments - Handels-
blatt vs. Backes-Gellner and Fabel
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Figure 1.2: Scatterplots Business Administration Departments - Handels-
blatt vs. Jourqual 2, EJL and Impact Factor

duced any publication in the very select sample of journals classified by Ritzberger.

This result confirms that the robustness of department rankings only holds for jour-

nal lists that are representative for the research outlets of the ranked profession.

Notice, however, that this does not mean that a ranking exercise such as the one

based on the Ritzberger journal-quality weighting scheme does not make sense. It

may well be very sensible to restrict oneself to a rather small sample of top-journals

if the purpose of the ranking exercise is to identify university departments that can

compete with the strongest research departments in the world as far as research

quality is concerned.
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Figure 1.3: Scatterplots Business Administration Departments - Handels-
blatt vs. WU-Journal-Rating, Ritzberger and SWW(R)

If the number of journals is extended with the help of the meta-index method devel-

oped by Schulze et al. (2008) by using the Ritzberger classification as the base-line

classification, one might expect the ranking to become more similar to the Handels-

blatt benchmark because the problem of omitted journals is thereby taken care of.

The scatter diagram depicted in the third panel of Figure 1.3 shows that this conjec-

ture is indeed correct, but the resulting ranking still significantly deviates from the

Handelsblatt benchmark as indicated by the rank correlation coefficient of 0.89. The

reason for this divergence is that the original Ritzberger classification is restricted

to top-journals which implies that most journals that are added by imputation are

in no classification close to the journals classified by Ritzberger. The added journals

therefore all end up in the lowest quality category of the meta-index. And since

a largest part of the research output is published in these added journals, quan-

tity dominates quality much more in the resulting ranking than in the Handelsblatt

benchmark. The faculty members of an undisclosed department of business adminis-

tration published so much in these additional journals that they move up from rank

73 in Ritzberger, which corresponds to no output at all, to rank 7 in SWW(R).

To investigate the robustness of the ranking of top departments I also document the

rank correlation coefficients for the top 25 business administration departments in

Table 1.3. Comparing the coefficients applying to the whole sample (upper half of

Table 1.3) with the coefficients applying to the top 25 departments (as ranked by

the Handelsblatt) indicates that the ranking of top departments is more vulnera-

ble to changes in the weighting scheme than overall rankings. However, Spearman

coefficients also decrease if I restrict my attention to the middle and bottom tiers.

The lenticular shapes of the scatter clouds in Figure 1.3 show that the fraction of

departments outside the 20% cone is smallest in the bottom tier.
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1.3.2 Rankings of individual researchers

The complete sample of researchers in business administration includes 2080 individ-

uals. In my analysis of individual researchers I only consider those researchers who

have obtained a positive score in at least one of the rankings under examination.23

I am left with 1747 observations.

The robustness of rankings with respect to the employed journal-quality weighting

scheme applies only to sufficiently large groups of researchers. Individual researchers

usually do not greatly diversify their research agenda and therefore publish in a

rather small and specific group of journals. This is why ranking individual re-

searchers is much more challenging than ranking university departments. A sensible

ranking of individual researchers in particular needs to be based on a journal-quality

weighting scheme that treats sub-disciplines in an even-handed manner, i.e. a scheme

that acknowledges that subdisciplines may have different citation cultures and may

or may not cater to the ultimate users of research results. Such an evenhandedness

is difficult to achieve, and even though the invariant method goes some way towards

this objective, in many instances the best way to deal with this challenge is simply

to restrict rankings of individual researchers to rather narrowly specified disciplines

or even sub-disciplines.

In spite of these caveats, I present rankings of individual researchers that encompass

the entire business administration profession. I would however like to emphasize that

such exercises are always to be taken with a healthy pinch of salt. The Handelsblatt

is very forthright in this respect and always recommends taking their rankings of

individual researchers for what they are.

Comparing the Spearman coefficients of rank correlation for the department rankings

(Table 1.3) with the respective coefficients for the rankings of individual business

economists (Table 1.4) corroborates that journal-quality weights have a substantially

larger influence on rankings of individual scholars. Nevertheless, the rank correlation

coefficient between HB and HBconvex is remarkably high (0.9351), indicating that

23Note that keeping researchers with no published output in the data set would have increased the
correlation coefficients.
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Table 1.4: Business Administration Researchers

journal lists list HB HBconvex BG-F JQ2 EJL Impact Factor WU Rbgr SWW(R)
all 1737 individuals HB 1 0.9351 0.8420 0.8617 0.8418 0.8650 0.8615 0.4037 0.6930

HBconvex 1 0.8265 0.7364 0.8842 0.8808 0.8571 0.4201 0.5686
BG-F 1 0.7251 0.6999 0.7660 0.8987 0.4372 0.6225
JQ2 1 0.6582 0.6693 0.7596 0.2868 0.8944
EJL 1 0.8218 0.7546 0.3097 0.5190
Impact Factor 1 0.7447 0.4024 0.5530
WU 1 0.4063 0.6232
Rbgr 1 0.3409
SWW(R) 1

top 200 individuals HB 1 0.5527 0.6410 0.6907 0.5803 0.7210 0.7012 0.0878 0.6209
HBconvex 1 0.4661 0.1762 0.5247 0.6949 0.5157 0.0872 0.3262
BG-F 1 0.3242 0.3959 0.5964 0.7843 0.2843 0.5667
JQ2 1 0.2988 0.2938 0.5212 -0.2006 0.5536
EJL 1 0.7071 0.4569 -0.2248 0.1195
Impact Factor 1 0.5055 -0.0564 0.3180
WU 1 0.1124 0.4981
Rbgr 1 0.3955
SWW(R) 1

Notes: Spearman coefficients of rank correlation between rankings of individual researchers based on alternative journal-quality
weighting schemes. Top 200 individuals as published in the Handelsblatt.
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Figure 1.4: Scatterplot Individual Researchers - Handelsblatt vs. Backes-
Gellner and Fabel. Top 200 as Published by the Handelsblatt. Extreme
Outliers with no Output According to BG-F Left out in Right Graph.

the convexity of the journal weighting scheme does not have a strong influence on the

resulting rankings. For the next five alternative weighting schemes, the Spearman

coefficients are lower but still sizable, ranging around 0.85.

To compare the Handelsblatt ranking with the ranking based on the BG-F journal

quality weights in more detail, consider the scatter plots presented in Figure 1.4.

The first panel is a scatter plot of all scholars in my sample; the second one plots

only those scholars who make the top-200 in the Handelsblatt ranking. Despite the

strong positive correlation, six of the top-200 Handelsblatt researchers do not receive

a positive score when the BG-F journal quality weighting scheme is used. This is so

because these business economists have not published in the 411 journals included

in the BG-F list; loosely speaking they have concentrated their publication efforts

on some 350 journals which are not among the 400 best journals in the profession.24

These authors thus substitute quantity for quality. Converse cases can also be ob-

served, i.e. scholars who are ranked significantly better in the BG-F based ranking

than in the Handelsblatt ranking.

In the upper left panel of Figure 1.5, which visualizes the relation between the Han-

delsblatt ranking and the ranking based on JOURQUAL 2, we find the opposite

picture. A substantial number of scholars with no Handelsblatt points are ranked

among the top 50% (up to rank 869) according to the JOURQUAL 2 ranking. Hav-

ing published a large number of articles in journals indexed by JOURQUAL 2 but

not included in the Handelsblatt list means that the industry of these authors is not

24Loosely speaking means here that the 411 journals included in the BG-F list need not be the “best”
ones.
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Figure 1.5: Scatterplot Individuals - Handelsblatt vs. the Underlying Lists
and the WU-Journal-Rating

directed towards great research originality.

Notice, also, that the correlation between the BG-F and the JOURQUAL 2 rankings

is substantially lower than between the Handelsblatt ranking and the rankings based

on BG-F and JOURQUAL 2 (cf. Table 1.4). This is so because in contrast to BG-F,

which focuses on international top-journals, JOURQUAL 2 includes many journals

that are of interest only to a German-speaking audience. Unwillingness or inability

to compete in the global scientific marketplace may thus have driven the resistance

against the BG-F weighting scheme. Unlike the German industry the German busi-

ness administration profession certainly cannot claim to be an export champion.

Comparisons of the rankings based on the EJL, WU and Impact Factor schemes with

the Handelsblatt ranking yield pictures that resemble figure 1.4. The three respective

panels of figure 1.5 show that many authors who have zero-scores in rankings based

on EJL, WU and Impact Factors have positive scores in the Handelsblatt ranking.

This is simply due to length of the respective journal lists.

A ranking of individual researchers based on Ritzberger’s weighting scheme is sub-

stantially less correlated with the Handelsblatt ranking. This is due to the large
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share of research in business administration that is not covered by Ritzberger’s list.

This even applies to the Handelsblatt top 200 researchers: The respective Spearman

coefficient of rank correlation is only 0.08. Using the SWW(R) weighting scheme,

we find the opposite picture, since SWW(R) covers three times as many journals as

the Handelsblatt list.

1.4 Rankings of economics

1.4.1 Department rankings

I now turn to rankings of economics departments. Again, I consider only publications

of full professors. Departments with fewer than four full professors are excluded from

my analysis. Table 1.5 shows rank correlation coefficients for rankings that result

from the weighting schemes described in section 1.2.2 and summarized in Table 1.2.

The coefficients of rank correlation turn out to be even stronger than in the case of

business administration. For the top 25 departments, the correlation is only slightly

weaker than for the whole sample.

The coefficient of the rank correlation between my benchmark Handelsblatt 2010

ranking and the ranking that would have resulted had the Handelsblatt decided to

adopt the cardinal CL10 weighting scheme and not the ordinal HB10 scheme that

is derived from CL10 (with a few minor changes) is for all practical purposes 1

(0.9967). This is hardly surprising given that HB10 is a straightforward derivative

of CL10. This result documents however that using an ordinal instead of a cardi-

nal version of some weighting scheme simply does not affect the rankings of entire

research units. The preference of journal classifications (i.e. ordinal journal-quality

weighting schemes) over cardinal schemes is thus a pure matter of convenience: it

is simply much easier to convey which journals are classified A, B, C, etc. than to

associate some 800 journals with a numerical quality index. The scatter diagram

shown in the upper left panel of figure 1.6 illustrates very nicely that basing the

ranking on HB10 or CL10 does not affect the result: the majority of economics

departments are nicely aligned on the 45-degree line. For the few departments that

are off-diagonal, the deviation is in most cases negligible. A closer look at the de-

partments off the 45-degree line reveals that these include in particular department

focusing on experimental economics (with faculty members who publish in Nature
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Table 1.5: Economics Departments

journal lists list HB10 HB07 CL10 Rbgr CL03 VfS

all 71 departments HB10 1 0.9880 0.9967 0.9708 0.9900 0.9840

HB07 1 0.9872 0.9831 0.9841 0.9740
CL10 1 0.9721 0.9931 0.9888
Rbgr 1 0.9694 0.9588

CL03 1 0.9925
VfS 1

top 25 departments HB10 1 0.9785 0.9931 0.9356 0.9700 0.9108
HB07 1 0.9777 0.9540 0.9785 0.8946

CL10 1 0.9348 0.9777 0.9123
Rbgr 1 0.9402 0.8475

CL03 1 0.9423
VfS 1

Notes: Spearman coefficients of rank correlation between department rankings based on
alternative journal-quality weighting schemes. Top 25 departments as published in the

Handelsblatt.
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Figure 1.6: Scatterplots Departments - Handelsblatt vs. Alternatives.

and Science which are only included in HB10) and statistics (with faculty members

who publish in specialized statistics journals which are also only included in HB10).

This picture changes only little when we compare the Handelsblatt ranking based

on HB10 with rankings based on the weighting schemes HB07, Ritzberger, and VfS.

Recall that HB07 and Ritzberger classify considerably fewer journals than the other

classifications. Yet, in the upper right and lower left panels of figure 1.6 hardly any

departments can be found outside the 20% cone of deviation. This provides further

evidence that short journal lists do not bias department rankings as long as the set of

classified journals is sufficiently representative for the research outlets in the ranked

profession.

Comparing the Handelsblatt ranking with the ranking that would have resulted had

the Handelsblatt (1) not increased the number of classified journals and (2) continued

to use the somewhat dated HB07 classification indicates that the 2010 ranking would

not have yielded significantly different results. As a matter of fact, the differences

between the two rankings as documented in the upper right hand panel of figure

1.6 have no managerial implications whatsoever: the identification of top, strong,

average and weak departments is completely independent of whether one employs
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the old HB07 or the new HB10 weighting-scheme. The decided advantage of the

new weighting scheme from a managerial point of view is that the new classification

encompasses basically all research outlets that are used by academic economists.

The Handelsblatt 2010 research ranking is thus not anymore a ranking with respect

to highly visible research (recall that the HB07 scheme counted fewer than the top

20% of the EconLit journals) but a ranking that considers the whole body of re-

search promulgated by the evaluated profession. This implies that the most recent

Handelsbatt ranking can be used for managerial purposes for all research units, for

example to measure the progress of weaker university departments. In this context

it is worthwhile to acknowledge that the scores reported in the 2010 Handelsblatt

ranking are less vulnerable to strategic manipulations than the scores reported in

the previous rankings. This is so because the co-author weights are now incentive

compatible which exposes especially the department rankings less to manipulations

via forced or fictitious collaboration.

If I restrict my analysis to the top 25 departments, the Spearman coefficient of

rank correlation between HB10 and VfS is lower than between HB10 and the other

weighting schemes. But for the overall sample it is still almost equal to one. Recall

that Schneider & Ursprung (2008) who compiled the VfS scheme chose to classify

journals not indexed in ISI with the help of citation data from SCOPUS, whereas

Combes & Linnemer (2010) used indicators such as the authors’ standing and Google

Scholar citations. Whatever the relative merits of the two approaches may be, the

two methods generate almost the same results.

1.4.2 Rankings of individual researchers

In section 1.3, we observed that business administration department rankings that

differ only with respect to the employed weighting schemes are more closely related

than the respective rankings of individual researchers. Table 1.6 confirms that this

holds true also for economics. The first line of Table 6 reveals that the reported

Spearman coefficients of rank correlation between my benchmark ranking (based on

HB10) and the alternative rankings hardly ever fall below 0.95. Even the correlation

between the benchmark ranking and the ranking based on the Ritzberger weighting

scheme which covers much fewer journals than HB10, is still substantial with a co-

efficient amounting to more than 0.9.
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Table 1.6: Economics Researchers

journal lists list HB10 HB07 CL10 Rbgr CL03 VfS

all 1532 individuals HB10 1 0.9531 0.9920 0.9068 0.9820 0.9796

HB07 1 0.9475 0.9361 0.9552 0.9428
CL10 1 0.9083 0.9894 0.9892
Rbgr 1 0.9187 0.9003

CL03 1 0.9920
VfS 1

top 200 individuals HB10 1 0.8684 0.9264 0.6972 0.7942 0.7487
HB07 1 0.8144 0.7863 0.8114 0.7200

CL10 1 0.7417 0.8720 0.8422
Rbgr 1 0.7482 0.6525

CL03 1 0.9391
VfS 1

Notes: Spearman coefficients of rank correlation between rankings of individual economists
based on alternative journal-quality weighting schemes. Top 200 individuals as published

in the Handelsblatt.
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Since individual researchers usually publish their research output in very specific

journals, the chosen journal-quality weights obviously impact much more on rank-

ings of individual researchers than on rankings of departments. If, for example,

Nature and Science, two of the most visible and reputed research outlets in the nat-

ural sciences, are regarded to be outside the realm of economics, the few economists

(mainly behavioral economists) who have managed to publish in these journals are

given short shrift. The fact that these individual researchers are underrated does

however not greatly affect the ranking of their departments if these departments are

reasonably large and are cultivating a well diversified research portfolio. Owing to

this portfolio diversification effect, the economics department of the University of

Zurich that houses some very reputed specialists in behavioral economics neverthe-

less managed to be ranked number one according to the 2008 Handelsblatt ranking.

It thus did not excessively suffer from this inopportune neglect of natural science

journals in the Handelsblatt list that was used for the 2008 ranking. I have to admit,

however, that the Zurich department would have been ranked only second in 2010

if the Handelsblatt had decided to continue to use the HB07 weighting scheme.

A few dozen out of the more than 1500 individual researchers are ranked much better

when their output is measured with the new Handelsblatt weighting scheme HB10

than with the new Combes-Linnemer scheme CL10 which was commissioned by the

Handelsblatt for this express purpose. Using CL10, some of the researchers would

not have been credited with any positive research output in economics, whereas

they show up in the 2010 Handelsblatt ranking. It turns out that these researchers,

although they are on the faculty of economics departments, do not have the typ-

ical background of an academic economist. They have been trained in fields such

as mathematics or psychology and their work has been published in journals that

reflect this background. It is for these researchers that the Handelsblatt extended

its list of journals to include all those journals that are not in the core of economics

but are used as research outlets by a sufficiently large number of specialists working

in economics departments. This extension is a very worthwhile endeavor that has

however been implemented somewhat ad hoc. As more resilient information about

the publication habits of non-standard economists transpires the set of non-EconLit

journals to be included needs to be pondered again. In any event, the upper left

panel of figure 1.7 shows that for most economists this issue is immaterial: for the
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Figure 1.7: Scatterplots Individuals - Handelsblatt vs. Alternatives.

large majority of economists it simply does not make that much of a difference

whether HB10 or CL10 is used.

Among the weighting schemes considered in this study, HB10 is the one with the

most extensive coverage since it not only covers all EconLit journals but also some

selected natural science and statistics journals. This explains the pictures in the

upper right and lower left panels of figure 1.7. Many economists who cannot be

ranked when using the weighting schemes HB07 and Ritzberger obtained positive

scores when their output was evaluated using HB10. To a much lesser degree this

also applies to the lower right panel in which the benchmark ranking is compared

with the ranking that is based on the German Economic Association’s journal qual-

ity weighting scheme VfS which encompasses all journals indexed in EconLit.

1.5 Conclusion

Research rankings based on quality-weighted journal publications have become a

common method of evaluating the research productivity of individual scientists and

of entire research units. Such evaluations are an indispensable managerial instru-

35



1. RESEARCH EVALUATION AND JOURNAL QUALITY WEIGHTS: MUCH
ADO ABOUT NOTHING

ment for universities, research institutes, and organizations that provide research

funds. Efficient management simply presupposes efficient information and monitor-

ing systems that allow the management to allocate funds in an optimal manner and

to conduct a perspicacious personnel policy. All this is not controversial anymore.

Giving rise to controversies are, at best, and depending on the discipline, specific

aspects of the evaluation methods. In Germany, for example, publication based eval-

uations of research productivity are generally accepted in economics, whereas in the

sister discipline, business administration, a certain uneasiness with this management

instrument is still noticeable. These concerns are not so much aimed at the method

as such - at least not openly so. They are rather expressed by criticizing the adopted

weights that measure journal quality. This study squarely addresses the issue of the

choice of the journal quality weights and concludes that the reservations expressed

by some influential circles in the business administration profession cannot be sub-

stantiated.

To be sure, there is no such thing as the best journal-quality weighting-scheme.

Each weighting scheme, if it is worth its salt, is designed to serve a specific purpose.

And since the objectives can be very diverse, the number of reasonable weighting

schemes can be rather large. This study analyzes the so-called Handelsblatt rankings

for business administration and for economics. The objective of these rankings is to

provide the general audience with an impression of the research landscape in busi-

ness administration and in economics. Such an overview of the research landscape

calls for a journal list that represents all research outlets used by the portrayed pro-

fessions and quality weights that give rise to a picture that sufficiently discriminates

at all levels of productivity. A weighting scheme that thoughtfully differentiates be-

tween top journals but does not distinguish between middle of the road and minor

publications thus would not do, nor would a weighting scheme that focuses at the

productivity differences at the bottom but does not sufficiently discriminate between

good and excellent journals.

Both Handelsblatt rankings, the one for business administration and the one for

economics, are based on weighting schemes that are suitable for providing a dif-

ferentiated portrait of the research performance of the two professions. The two

weighting schemes encompass all major research outlets and the weights are rea-

sonably proportioned. Despite this evenhanded approach some exponents of the
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German business administration profession have claimed that the weighting scheme

originally proposed by the Handelsblatt would not do justice to the research under-

taken in business administration. The Handelsblatt responded to these qualms by

using an alternative scheme.

This study has shown that the choice of the journal-quality weighting scheme has no

significant influence of the ranking of entire research units of the size of university

departments. As long as the weighting schemes cover a sample of journals that is

representative of the research outlets used in the profession, and if the choice of the

weights is not downright bizarre and eccentric, excellent departments will top the

ranking, good departments will outshine run-of-the-mill departments, and mediocre

departments will be better ranked than “nothing doing” departments. And this is

exactly the information that the Handelsblatt rankings want to convey. It is, inciden-

tally, also the most important kind of information that the concerned departments,

the university management, and authorities responsible for research policy need to

know in order to do their respective jobs properly.

Rankings of individual researchers react more sensitively to the choice of the journal-

quality weighting scheme than rankings of entire research units since the suitable

journal portfolio is much smaller for individual researchers than for entire depart-

ments. This is so because individual researchers are usually rather specialized,

whereas university departments need to be diversified in scope in order to accom-

modate all aspects of a discipline for teaching purposes. This sensitivity of rankings

of individual researchers is however not a real problem. Rankings of individual re-

searchers that encompass a whole profession are, from a bibliometric point of view,

not more than an attention-grabbing gimmick that satisfies publicity interests and

the scientific community’s eager demand for gossip. The managerial relevance of such

rankings is very limited. To be sure, if the management uses this kind of information

it is well possible that the result of such an ill-conceived policy is that “mediocre

researchers drive good researchers out of circulation”, as one of the referees would

put it. To evaluate the research productivity and future potential of an individual

researcher, his narrowly specified field of expertise needs to be taken into account,

his academic pedigree and present academic environment, personal circumstances,

as well as his academic and biological age.25 An organization that relies on readily

25Life cycle and cohort effects have been investigated by Rauber & Ursprung (2008b).
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available information that is not intended to be, and is actually not suitable for the

evaluation of individual researchers, is run by an incompetent management.

The real problem associated with the sensitivity of rankings of individual researchers

is thus not that experienced and proficient managers of research organizations may

be led to reach dubious decisions. The problem is that scientists are a clan of exceed-

ingly vain, self-opinionated, and boastful tribesmen who are accordingly vulnerable.

Not being ranked in some top group of a publicly disseminated ranking may be

worse for a scholar than suffering a whopping loss for a businessman. Peer esteem

is, after all, the currency of this peculiar trade, and perceiving a loss of esteem is

therefore associated with a challenge to one’s identity. This is most likely the root

cause of the quibbling over ranking methodologies, in general, and over the Handels-

blatt ’s first - abortive - attempt to accustom the German business administration

profession to a measuring rod, in particular. Whether the quibblers, by persuading

the Handelsblatt to use an alternative journal-quality weighting scheme, have really

managed to improve their individual rankings and whether they have thereby been

able to consolidate their self-perception as adept scholars, cannot be known. My

study shows however that whatever their petty achievements might have been, the

Handelsblatt ’s decision to withdraw the original weighting scheme and to replace it

with an alternative one, did not influence the material value-added of the final re-

sults. And with the publication of this ranking the Handelsblatt very likely managed

to irreversibly change the academic environment in business administration research

at German, Austrian, and Swiss universities for the better. The future will tell.
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2.1 Introduction

The objective of this paper is to shed light on the editorial process of publishing

journal articles in economics. To investigate the determinants of editorial decision

making we use data on the B.E. Journals that rank articles into four quality tiers.

In particular, we analyze whether the editorial process results in more frequently

cited articles appearing in higher tiers.

Many studies have shown that professional success in academia largely depends on

the number and quality of journal articles published (see e.g. Hamermesh & Pfann,

2012). The quality of a journal article can either be measured in terms of the number

of received citations or in terms of the quality of the journal in which it appeared.

Because journal weights are observable already at the time when an article is ac-

cepted for publication, whereas citations slowly accumulate over time, tenure and

rank committees tend to rely on the signal provided by the quality of the journal.

The rationale underlying the use of journal quality as a signal for article quality

is that editorial and peer review guide articles to journals of appropriate quality.

If editorial and peer review serve their purpose, journal quality adequately reflects

article quality and research evaluation based on journal quality weights is justified.

A number of studies have investigated the peer reviewing process. Hamermesh (1994)

finds that referees are generally of higher quality than the authors whose work they

evaluate and they are often among the best scholars in their fields. Higher-ranked

journals make use of referees who are better researchers in terms of citations and

therefore arguably provide better advice to the editors and authors. Editors do,

however, not assign lower-quality referees to less experienced or junior authors. Ac-

cording to Laband & Piette (1994), editors do not use their discretion to favor friends;

they rather use it to attract good papers. Wilson (1978) investigates the success of

manuscripts submitted to the Journal of Clinical Investigation. He finds that, on

average, articles published by this journal receive significantly more citations than

articles that were rejected and subsequently published elsewhere. Opthof, Furstner,

van Geer & Coronel (2000) find that papers accepted by Cardiovascular Research

attract more citations than rejected ones even if a rejected paper later appears in a

journal with a higher impact factor.

On the other hand, peer review is often perceived as non-transparent and unfair.

Geographic location, among others, may be a possible source of editorial bias. In

the context of the election of Fellows of the Econometric Society, Hamermesh &

Schmidt (2003) find that, controlling for various measures of academic achievement,
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scholars from North America are more likely to be elected than others. Focusing on

empirical studies, De Long & Lang (1992) suggest that manuscripts with statistically

significant results are more likely to be accepted if the underlying hypotheses are

counterintuitive and if their findings are likely due to statistical error. The American

Economic Review ’s choice of the best 20 articles published since its creation in 1911

(see Arrow, Bernheim, Feldstein, McFadden, Poterba & Solow, 2011) illustrates the

difficulties of identifying truly outstanding research. Interestingly, no article pub-

lished later than in 1981 was included in the American Economic Review ’s top 20

list. When asked why, Douglas Bernheim explained that each of the members of

the committee had suggested “at least a couple of more recent papers [. . . ] But as

we move from older to younger papers, assessments vary more from person to per-

son.”1 Just as the assessments made by American Economic Review ’s committee,

decisions reached by referees and editors often are not unanimous. Bornmann &

Daniel (2008), for instance, find a surprisingly low level of agreement among refer-

ees’ recommendations. Coupé (2010), finally, shows that papers that were awarded

best article prizes rarely become the most cited articles published in the respective

journal, although, in most cases, they get cited more often than the median paper.

Some editorial decisions may, therefore, turn out to have been wrong. Laband &

Tollison (2003) find that not everything that gets published is valuable. 26 percent

of the articles published in SSCI indexed journals do not get cited at all in the five

years after publication. Similarly, Gans & Shepherd (1994) present a collection of

famous articles that were first rejected, thereby demonstrating that excellence can

be ’overlooked’. Both studies suggest that it is difficult to rate the scientific qual-

ity of a study immediately after its completion. Time-testing is important and the

citation flows reflect this appreciation across time. However, citation flows are not

available at early career stages when rank and tenure decisions need to be taken.

Moreover, citations are only an imperfect indicator of scientific influence. Arrow,

Bernheim, Feldstein, McFadden, Poterba & Solow (2011), for example, have used

citations as a starting point for their analysis, but have not entirely relied on the

number of citations in selecting their top articles. Ursprung & Zimmer (2007) point

out three shortcomings of citation-based evaluations. First, citations are sensitive to

the halo effect, i.e. some articles are cited because they have been cited before and

not because of their scientific contributions. Second, too much weight is attributed

to research that serves as an input for further research, and too little to final re-

sults. Third, they show that citation habits differ substantially across fields. This

effect can not only be observed by comparing entire disciplines such as physics and

1Bernheim’s remarks can be found in The Economist, 2011, vol. 398, iss. 8722, p. 72.
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philosophy but also, as the authors demonstrate using JEL-codes, when comparing

subfields of economics. One may add self-citations, negative citations and citation

cartels to the list of caveats.

We investigate the trade-off between timely information, i.e. which journal or, in

our case, which tier an article appears in, and the quality of the information con-

tained in citation flows, by analyzing the process of editing three journals published

by Berkeley Electronic Press. We check how the editors’ decisions reflect informa-

tion that is available to them and how this information correlates with subsequent

citation flows. We also draw conclusions on the validity of citation counts as an

indicator of research quality. Section 2.2 describes the particular set-up used in our

analysis. Section 5.3 presents the data and descriptive statistics, and Section 2.4 the

econometric results. Section 2.5 concludes.

2.2 Editorial processes: The case of the BE jour-

nals

Berkeley Electronic Press publishes, among others, three economics journals, The

B.E. Journal of Economic Analysis & Policy (BEJEAP), The B.E. Journal of

Macroeconomics (BEJM), and The B.E. Journal of Theoretical Economics (BE-

JTE). All three journals are divided into four quality-rated tiers. The editors ask

the referees which tier they consider to be appropriate, but the ultimate decision is

up to the editors. In the case of The B.E. Journal of Macroeconomics the four tiers

are defined as follows: Publications which appear in the Frontiers are supposed to

be suited for the top general interest journals in economics such as the American

Economic Review, Econometrica, the Journal of Political Economy, or the Quar-

terly Journal of Economics. Less than 1 percent of all submissions are published in

the Frontiers. Studies published in the Advances are supposed to be comparable in

quality to a top field journal in macroeconomics such as the Journal of Monetary

Economics. The publication rate in Advances is 6 percent. Publications in the Con-

tributions tier are supposed to be suited for publication in the European Economic

Review or the Journal of Money, Credit, and Banking, the publication rate is 16

percent. Publications in the Topics tier are, finally, supposed to be suited for pub-

lication in Economic Inquiry, the publication rate is 22 percent. While articles in

Frontiers should be of interest to anyone working in the field of macroeconomics, as

one moves down the ladder, the articles are aimed at more narrow subcommunities.2

2See the journal website http://www.bepress.com/bejm/ratingsystem.html.
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The publication strategy of Berkeley Electronic Press provides us with a unique

setting: we can interpret quality tiers as separate journals. If an article is published

in the Contributions, we interpret it as first having been rejected by the Frontiers

and thereafter by the Advances. We argue that this is not at odds with the fact

that higher and lower tiers are not only supposed to reflect differences in quality

but also the difference between general interest journals and field journals. To be

sure, some articles get published in field journals simply because they are of interest

to a smaller set of scientists and not because they are of lower quality. However,

especially for young scholars, it is generally preferable if their papers appear in top

general interest journals rather than top field journals because top general interest

journals have higher impact factors and are given more weight by tenure committees.

We use citation data to investigate how well reviewers and editors fare at assign-

ing articles to tiers and argue that these findings also apply to conventional journals.

Analyzing journals subdivided into quality tiers has several advantages over the tra-

ditional method of tracing rejected manuscripts: (1) there is only one refereeing

process, so rejected papers are not “contaminated” by second opinions. (2) “Re-

jected” manuscripts do not suffer from an additional publication lag, but appear at

the same time as higher ranked articles. Finally, (3) all articles are available to the

same audience. We admit, however, that readers can use the quality ratings to filter

their reading matter, which is liable to influence the forthcoming citation flow.

2.3 Data and descriptive statistics

In November 2010, we retrieved from the IDEAS data base, which is part of RePEc,

publication and citation data of all articles that appeared in the BEJEAP, BEJM,

and BEJTE in the years 2001 to 2006.3 This provides us with 572 observations.

Author ratings, ratings of working paper series and journals, and institutional rat-

ings were collected from the same source. To this data set we added the authors’

gender, the geographic region of the authors’ affiliations, and a dummy which indi-

cates whether these affiliations are non-university institutions.

Table 2.1 presents the descriptive statistics of the publication variables. On average,

publications in our sample were authored by 1.7 scholars. 14.95 percent of the au-

3See http://ideas.repec.org/. 2001 is the year in which the B.E. Journals were launched. IDEAS

lists tiers only until 2006.
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thors of the average article are female. The share of female authors in the BEJEAP

is markedly higher than in the other two journals. The top author variable, the af-

filiation variables, and the JEL code variables are dummies. “Top author” indicates

whether at least one of the authors is among the top 5 percent in at least one of

IDEAS ’s 34 author rankings. Dummies for top institutions indicate whether the

author affiliated with the highest-ranked institution is employed by one of the best

10, the top 11-30 or the remaining 31-124 institutions listed in IDEAS ’s institution

ranking.4 JEL code dummies capture the top level categories of the JEL codes in-

dicated in the article.

About one third of the articles were (co)authored by a top author and more than 50%

of the articles were written by authors affiliated with top-listed institutions. Articles

published in BEJM and BEJTE are significantly more likely to have been authored

by scholars from Europe than articles published in BEJEAP (t-statistic = 5.7). For

authors working in North America we observe the opposite. North American authors

contribute to almost three out of four articles in BEJEAP compared to one half of

the articles published in BEJM and BEJTE. The ‘no affiliation’ dummy indicates

whether no affiliation was provided for at least one author of an article. A lower

share of female economists in Europe is a potential explanation for the differences

in gender composition at the three journals. The ‘non-university’ dummy comprises

mainly think tanks, international organizations, such as the World Bank, and central

banks. The research focus of these institutions appears to entail that their staff work

more on topics that fit the aims and scope of the BEJAEP and the BEJM than the

BEJTE. According to the JEL code dummies, more than a fifth of the articles in

our sample are classified as ‘Microeconomics’ (JEL code D), ‘Macroeconomics and

Monetary Economics’ (JEL code E), and ‘Mathematical and Quantitative Methods’

(JEL code C), respectively. For all other categories, the shares are lower. But there

is much variation across the three journals. Finally, Table 2.1 shows that the number

of articles published in all three journals has increased over time.

Table 2.2 presents descriptive statistics of the citation variables as found in the

IDEAS database. IDEAS scans the reference lists of all documents uploaded to

the database. Since not all files can be read without mistakes, IDEAS tends to

underreport citation counts compared to other sources. However, we do not think

that this is likely to bias our results.5 To maximize the information contained in our

sample, we collected all citations referring to our sample articles up to November

4These 124 institutions are the best 5% according to the IDEAS database’s “Top Level Institutions
Ranking”, see http://ideas.repec.org/top/top.toplevel.html.

5For details concerning RePEc’s methodology see Zimmermann (2007).
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Table 2.1: Descriptive Statistics: Publication Variables

Journal all BEJEAP BEJM BEJTE
# coauthors 1.7045 1.8242 1.6612 1.5345
share female 0.1495 0.1905 0.1038 0.125
Africa 0.0035 (2) 0 (0) 0 (0) 0.0172 (2)
Asia 0.0682 (39) 0.0513 (14) 0.0929 (17) 0.069 (8)
Europe 0.3619 (207) 0.2454 (67) 0.4754 (87) 0.4569 (53)
Latin America 0.0122 (7) 0.011 (3) 0.0109 (2) 0.0172 (2)
North America 0.6259 (358) 0.7399 (202) 0.5355 (98) 0.5 (58)
Oceania 0.0245 (14) 0.011 (3) 0.0219 (4) 0.0603 (7)
no affiliation 0.042 (24) 0.0659 (18) 0.0164 (3) 0.0259 (3)
non-university 0.208 (119) 0.2198 (60) 0.2678 (49) 0.0862 (10)
Top 10 Inst 0.1556 (89) 0.1758 (48) 0.1202 (22) 0.1638 (19)
Top 11-30 0.1836 (105) 0.1685 (46) 0.2131 (39) 0.1724 (20)
Top 30 plus 0.222 (127) 0.2161 (59) 0.2186 (40) 0.2414 (28)
Top author 0.3444 (197) 0.3297 (90) 0.3825 (70) 0.319 (37)
JEL code A 0.0087 (5) 0.0073 (2) 0.0055 (1) 0.0172 (2)
JEL code B 0.0035 (2) 0 (0) 0.0109 (2) 0 (0)
JEL code C 0.215 (123) 0.1465 (40) 0.1639 (30) 0.4569 (53)
JEL code D 0.3479 (199) 0.2821 (77) 0.1803 (33) 0.7672 (89)
JEL code E 0.2255 (129) 0.044 (12) 0.6284 (115) 0.0172 (2)
JEL code F 0.1136 (65) 0.1502 (41) 0.1311 (24) 0 (0)
JEL code G 0.0664 (38) 0.0549 (15) 0.0546 (10) 0.1121 (13)
JEL code H 0.1241 (71) 0.1941 (53) 0.071 (13) 0.0431 (5)
JEL code I 0.0804 (46) 0.1575 (43) 0.0164 (3) 0 (0)
JEL code J 0.1311 (75) 0.1685 (46) 0.1475 (27) 0.0172 (2)
JEL code K 0.0472 (27) 0.0879 (24) 0 (0) 0.0259 (3)
JEL code L 0.1661 (95) 0.2198 (60) 0.0383 (7) 0.2414 (28)
JEL code M 0.021 (12) 0.044 (12) 0 (0) 0 (0)
JEL code N 0.0087 (5) 0.011 (3) 0.0109 (2) 0 (0)
JEL code O 0.1661 (95) 0.1136 (31) 0.3279 (60) 0.0345 (4)
JEL code P 0.0175 (10) 0.0183 (5) 0.0219 (4) 0.0086 (1)
JEL code Q 0.0647 (37) 0.1245 (34) 0.0055 (1) 0.0172 (2)
JEL code R 0.021 (12) 0.0293 (8) 0.0219 (4) 0 (0)
JEL code Z 0.014 (8) 0.0256 (7) 0.0055 (1) 0 (0)
JEL codes missing 0.0437 (25) 0.0659 (18) 0.0273 (5) 0.0172 (2)
2001 0.0734 (42) 0.0586 (16) 0.0874 (16) 0.0862 (10)
2002 0.0629 (36) 0.0476 (13) 0.0656 (12) 0.0948 (11)
2003 0.1451 (83) 0.1429 (39) 0.153 (28) 0.1379 (16)
2004 0.2273 (130) 0.2821 (77) 0.1749 (32) 0.181 (21)
2005 0.1801 (103) 0.1795 (49) 0.2186 (40) 0.1207 (14)
2006 0.3112 (178) 0.2894 (79) 0.3005 (55) 0.3793 (44)
# articles 572 273 183 116
Number of observations in parentheses next to relative frequencies.
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Table 2.2: Descriptive Statistics: Citation Variables

criterion (sub)set obs mean S.D. Min Max
citations all articles 572 2.451 3.5242 0 22

BEJEAP 273 2.5568 3.3962 0 20
BEJM 183 2.612 3.9373 0 22
BEJTE 116 1.9483 3.0867 0 14
Front/Adv 104 3.8173 3.916 0 16
Contributions 212 2.8632 3.9768 0 22
Topics 256 1.5547 2.6116 0 20

weighted citations all articles 572 9.5231 17.9754 0 178.885
BEJEAP 273 9.265 15.9703 0 94.298
BEJM 183 11.6131 22.8806 0 178.885
BEJTE 116 6.8335 12.5759 0 69.17
Front/Adv 104 16.6366 23.2021 0 107.412
Contributions 212 10.8076 17.6475 0 119.212
Topics 256 5.5695 14.515 0 178.885

2010, which implies that the citation period depends on the publication dates of the

corresponding articles. The number of citations (upper panel) is in the range be-

tween zero and 22 per article with an average of 2.45 citations per article. Articles

published in the BEJM are cited slightly more often than BEJEAP articles and

attract almost one third more citations on average than BEJTE articles. The lower

panel refers to citations weighted by simple impact factors as computed by IDEAS.6

Here, articles that appeared in the BEJM also perform best. BEJEAP articles and

BEJTE articles receive on average only 80% and 59% of the citations garnered by

BEJM articles. These differences can reflect field specific citation habits, differences

in the journals’ quality within their fields, or a combination thereof. Articles pub-

lished in the Frontiers or Advances receive significantly more citations than articles

published in the lower tiers.7 Articles published in the Contributions receive only

75% of the citations of Frontiers and Advances articles. Topics ’ articles receive only

41%. These differences are even more pronounced when weighted citations are taken

into account, implying that a citation is more likely to come from a higher-quality

journal as identified by IDEAS if the cited article appeared in one of the two top tiers.

The editorial system thus appears to perform rather well when it comes to assigning

higher impact articles to higher tiers. Yet, a closer inspection reveals that the pro-

cess of assigning articles to tiers does not work perfectly. The article which received

most citations was published in the Contributions and the article with the highest

score of weighted citations appeared in the Topics. Furthermore, uncited articles can

6Impact factors computed by IDEAS were retrieved from
http://ideas.repec.org/top/seriesfactors.txt.

7The difference between articles in Frontiers and Advances and the two lower tiers is significant at
the 1% level with a t-statistic of 4.44.
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be found in all tiers. Hence, not every article that appears in a higher tier performs

better in terms of citations than lower-tiered articles. The same applies, of course,

to traditional journals: It is well known that the excellent rating of top journals

is due to a rather small number of articles which attract an extraordinary number

of citations (see e.g. Wall, 2009). One possible explanation for this phenomenon is

that papers submitted to higher-ranked journals tend to be characterized by a higher

degree of originality. Since these studies have fewer links to the existing literature,

their quality may be harder to judge.8 This implies more citations on average in

higher-ranked journals, but also more variation. The numbers shown in Table 2.2

appear to corroborate this view. As we move to higher tiers, standard deviations

increase in three of the four cases. This picture is, however, reversed when coeffi-

cients of variation are taken into account, i.e. when standard deviations are divided

by the respective means in order to control for higher averages in higher tiers. The

coefficients of variation actually turn out to be higher in lower tiers.

2.4 Econometric Analysis

2.4.1 Determinants of Editorial Sorting

In this section, we analyze the determinants of editorial sorting. Table 2.3 shows the

results of four ordered probit regressions that examine whether observed characteris-

tics are correlated with the editors’ quality assessment of the submitted manuscripts.

Previous investigations have shown that co-authored studies tend to be of higher

quality (see e.g. Laband & Tollison, 2000 and Ursprung & Zimmer, 2007). We also

find that the number of co-authors increases the likelihood of a paper being pub-

lished in a higher tier. However, this effect becomes insignificant when we control

for the authors’ personal rankings, for the rankings of the institutions they are affil-

iated with, and for JEL codes. The share of female authors is not significant in any

specification.

Next, we check how the authors’ geographic locations are correlated with sorting. It

turns out that location has no significant effect, except for authors from Oceania and

North America. However, the coefficient for North America appears to be positive

only because North America is the home of many of the world’s top institutions. If

8Vandermeulen (1972) provides a list of six types of manuscripts that appear in journals of different
quality. For instance, according to Vandermeulen, the staple ingredient of average journals is a
type called hunting trophies. Hunting trophies are “gained by applying, purifying, extending or
testing the visions” in another, more original category: creative insights reached by top scholars.
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Table 2.3: Ordered Probit Estimates

(1) (2) (3) (4)
# coauthors 0.111* 0.137** 0.0119 0.0298

(0.0605) (0.0610) (0.0666) (0.0672)
share female -0.103 -0.0411 0.0638 0.0735

(0.156) (0.160) (0.163) (0.167)
Africa -0.0537 -0.0510 -0.0265 -0.0839

(0.826) (0.830) (0.816) (0.821)
Asia -0.0281 0.00500 0.0321 0.0706

(0.212) (0.213) (0.221) (0.222)
Europe -0.0690 -0.109 -0.144 -0.160

(0.168) (0.169) (0.177) (0.178)
Latin America 0.192 0.0533 0.0841 -0.0239

(0.428) (0.431) (0.439) (0.443)
North America 0.434** 0.358** 0.145 0.101

(0.171) (0.172) (0.186) (0.187)
Oceania -0.648* -0.824** -0.897** -0.981**

(0.362) (0.371) (0.388) (0.392)
no affiliation -0.306 -0.320 -0.0829 -0.144

(0.258) (0.261) (0.292) (0.295)
non-university -0.175 -0.158

(0.142) (0.143)
Top 10 Institution 0.915*** 0.914***

(0.162) (0.166)
Top 11-30 0.583*** 0.555***

(0.151) (0.153)
Top 30 plus 0.520*** 0.506***

(0.134) (0.135)
Top author 0.372*** 0.372***

(0.111) (0.113)
JEL C 0.236* 0.235*

(0.127) (0.129)
JEL E -0.207 -0.228*

(0.137) (0.138)
year dummies no yes no yes
additional controls no no yes yes
Pseudo-R2 0.0307 0.0498 0.0988 0.114
Observations 572 572 572 572

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1;
Dependent variable: Frontiers = 4, Advances = 3, Contributions
= 2, Topics = 1; Note that continent dummies are not mutually
exclusive, which is why no reference category is needed; Coeffici-
ent on JEL code reported only if significant in at least one speci-
fication.
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one of the authors is affiliated with such a top institution, sorting into higher tiers

becomes more likely. When controlling for this effect, the North America dummy

variable loses statistical significance. Top authors tend to publish in higher tiers.

The last two findings may be due to a causal relationship. But it may just as well be

the case that highly ranked scholars and scholars from highly reputed institutions

produce higher-quality output. Finally, JEL code C (Microeconomics) has a posi-

tive impact on editorial sorting, while the effect of JEL code E (Macroeconomics and

Monetary Economics) is negative. Only the significance of JEL code E is affected

by whether year dummies are included in our regressions. The coefficients on the

remaining JEL codes are not significant.9

2.4.2 Determinants of Citation Success

We now turn to analyzing how author characteristics and editorial sorting are related

to subsequent citation success. Even though we use “citations weighted by simple

impact factors” as our dependent variable and not the raw number of citations, we

treat “citations” as a count variable. Referring to the Pseudo Maximum Likelihood

method pioneered by Gourieroux, Monfort & Trognon (1984), Santos Silva & Ten-

reyro (2006) stress that all that is required for count data models to give consistent

and robust estimates is the conditional mean to be correctly specified. We choose

the Poisson model because it makes weaker distributional assumptions than the Neg-

bin model, it is semiparametrically robust, and its estimates can be interpreted as

semielasticities. As mentioned before, citation periods and the number of citations

depend on the publication dates of the respective articles. We therefore also control

for the year of publication. Table 2.4 shows the results. Robustness checks with

raw citations and recursively weighted citations as dependent variables that can be

found in Table 2.A.3 in the Appendix lead to similar results.

Specification (1) includes dummies for journals, tiers, the respective interaction

terms, and publication year dummies. Articles published in the BEJEAP which

is our baseline category and in the BEJM attract significantly more citations than

papers published in the BEJTE, and, presumably in line with the editorial intention,

articles published in higher tiers receive significantly more citations than articles pub-

lished in lower tiers. Citation differences between the tiers are less pronounced in

the BEJM than in the other two journals. The coefficients of the publication year

dummies10 show that articles that were published earlier were cited more often than

9Please see Table 2.A.1 in the Appendix for the complete results of specification (4).
10Available from the authors upon request.
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articles published in the reference year 2006.

These findings admit two different interpretations: Articles in higher tiers may either

attract more citations because they are better or because researchers are more likely

to read articles allocated to higher tiers. However, as suggested by one of the refer-

ees, the tiered structure of the B.E. Press ’s journals helps along these lines, too. It

allows authors with papers in lower tiers to “free ride” off the articles in higher tiers:

potential readers might initially be attracted by an Advances article but then also

notice another paper lower down. Traditional journals without tiers, in contrast, are

entirely separate and not indexed together. Someone looking for a particular paper

in macroeconomics that was published in a top general interest journal such as the

American Economic Review cannot at the same time see another paper published

in a top field journal such as the Journal of Monetary Economics.

Specification (2) adds the number of authors and the share of female authors. In

this specification, the share of female authors has no significant effect on the number

of citations. Articles with a larger number of authors, however, appear, at a first

glance, to get cited significantly more often. This result, alas, is not robust. In

specification (3), we regress the weighted number of citations also on other author

characteristics, but not on journal tiers. Qualitatively, the results are similar to our

findings for editorial sorting (see Table 2.3): the estimates indicate that the num-

ber of authors is not significantly related to citation success. Being a top author

and being affiliated with a top level institution according to IDEAS ’s rankings both

increase citation success. This effect is most pronounced for articles with authors

from top-10 institutions. These articles are cited more than twice as often as articles

with no top author and no author from a top institution. Articles by authors from

non-university institutions attract significantly fewer citations. The coefficients of

the geographic variables are somewhat different from those detailed in Table 2.3.

Articles with authors from institutions in Europe, Latin America, and Oceania re-

ceive significantly fewer citations, while articles from authors with Asian affiliations

perform significantly better. The unreported coefficients on Africa and North Amer-

ica are not significant.11

The coefficients on the JEL codes in specification (4) are shown in Table 2.A.2 in

the Appendix. Just as Ursprung & Zimmer (2007), we find that citation intensity

varies significantly across fields. For instance, articles coded as Law and Economics

(JEL code K) and Industrial Organization (JEL code L) get cited particularly often,

11See Table 2.A.2 in the Appendix. Recall that no reference category for geographic location is
required because the sum of their means is larger than one (see Table 2.1).
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Table 2.4: Poisson Estimates

(1) (2) (3) (4)
BEJM 0.510*** 0.516*** 0.156** 0.482***

(0.0760) (0.0762) (0.0709) (0.0854)
BEJTE -0.877*** -0.849*** -0.446*** -0.506***

(0.126) (0.126) (0.0950) (0.129)
Contributions 0.774*** 0.761*** 0.408***

(0.0543) (0.0544) (0.0565)
Frontiers/Advances 1.229*** 1.214*** 0.803***

(0.0560) (0.0562) (0.0594)
BEJM×Cont -0.241*** -0.235*** -0.200***

(0.0745) (0.0745) (0.0760)
BEJM×Front/Adv -0.323*** -0.345*** -0.567***

(0.0871) (0.0869) (0.0933)
BEJTE×Cont 0.195 0.215* 0.515***

(0.122) (0.122) (0.128)
BEJTE×Front/Adv 0.0520 0.0580 -0.0135

(0.128) (0.128) (0.134)
# coauthors 0.0703*** -0.00106 -0.0153

(0.0153) (0.0189) (0.0192)
share female -0.0258 0.138*** 0.146***

(0.0480) (0.0501) (0.0506)
Asia 0.243*** 0.214***

(0.0590) (0.0599)
Europe -0.169*** -0.110**

(0.0503) (0.0506)
Latin America -1.852*** -1.715***

(0.282) (0.282)
Oceania -1.212*** -1.044***

(0.164) (0.166)
no affiliation 0.265*** 0.286***

(0.0924) (0.0935)
non-university -0.356*** -0.289***

(0.0432) (0.0441)
Top 10 Institution 1.017*** 0.881***

(0.0471) (0.0489)
Top 11-30 0.901*** 0.818***

(0.0460) (0.0467)
Top 30 plus 0.567*** 0.483***

(0.0442) (0.0449)
Top author 0.538*** 0.510***

(0.0328) (0.0331)
additional controls yes yes yes yes
Pseudo-R2 0.142 0.144 0.239 0.259
Observations 572 572 572 572

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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whereas little attention is paid to articles coded as Financial Economics (JEL code

G) and Agricultural and Natural Resource Economics / Environmental and Eco-

logical Economics (JEL code Q). Moreover, after controlling for publication topics,

the coefficient on the share of female authors becomes significantly positive: female

authors appear to work on topics, which do not attract many citations (unreported

results show that the coefficient on female share is not significantly different from

zero if we control for all other author characteristics but not for JEL codes). Within

given fields, however, articles written by women attract significantly more citations,

be it through better quality or positive discrimination.

Articles by top-ranked authors and by authors affiliated with top institutions are thus

not only more likely to appear in higher tiers, they also get cited more frequently.

In specification (4), we include journal tiers as well as author characteristics. Ar-

ticles with authors affiliated with top-10 institutions still attract 90 percent more

citations than articles without top authors or authors from top institutions. In other

words, the information that the authors’ names and affiliations provide to editors

and referees is not fully accounted for by editorial sorting. If the editors’ objective

had simply been to allocate articles that are more likely to attract many citations

into higher tiers, they should have more heavily relied on who the authors are and

which institutions the authors are affiliated with.

We offer three possible explanations for the finding that editors might ignore some

relevant information. First, the editors may be biased against highly ranked authors,

possibly because editors want to promote less experienced researchers. Second, the

editors may overrate research which is of specific interest to them. Idiosyncratic

interests can, for example, be triggered by a paper’s topic or its main conclusion.

Note that the editors might not even be conscious of having this kind of bias. Third,

citations may be an inadequate measure of research quality, and highly skilled edi-

tors may be less impressed by an author’s research prowess and affiliation than the

citing profession at large. In other words, editors may well provide a more reliable

measure of research quality than the authors’ peers.

2.4.3 Performance of Editorial Sorting

After having provided some insights into the determinants of citation success, we

now turn to assessing editorial performance assuming that the editors’ objective had

been to sort higher impact papers into higher tiers. As we have already seen, even

after controlling for author characteristics, citations depend significantly and posi-
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tively on a paper’s ranking by tier. Hence, on average, journal quality provides a

useful signal of the impact a research article ultimately will have. In this section, we

will take a look at what happens beyond the average. We, therefore, interpret peer

reviewing as a testing procedure. An editor decides to accept a paper for publication

if he considers it to be of interest to a certain subset of the scientific community.

This subset may, for instance, consist of all game theorists worldwide. Under the

null hypothesis, the paper is not relevant for this entire audience. From this popu-

lation the editor picks two or three referees who provide a judgement on whether to

reject the null hypothesis and to accept the paper, or whether to reject the paper.

To evaluate the quality of editorial sorting we rely on citation counts to measure

article impact since a better measure is lacking. Our objective is to determine how

many type I and type II errors the editors have made if their objective had been to

sort highly cited articles (in relative terms, i.e. conditional on the topic as given by

the JEL code) into higher tiers. We use our results from regression (3) in Table 2.4 to

adjust each article’s score of weighted citations to a reference level in order to make

citation scores comparable across journals, topics, and years. More precisely, we

calculate the expected citation scores of all articles, correcting for the three different

journals (BEJEAP, BEJM and BEJTE ) and publication years as well as JEL codes.

For these expected scores, we assume the author to be one male scholar affiliated

with an institution in North America. Neither the author nor the institution are

top-ranked by IDEAS. We then subtract these estimates from the actual citation

scores of the corresponding articles. Finally, we use these adjusted citation scores

to sort articles into tiers. Table 2.5 shows the joint distribution of articles according

to editorial and (ex post) citation-based sorting.

Recall that we interpret the editorial sorting procedure to be equivalent to sequential

submissions to different journals. The only difference is that in this case the sorting

decision is made in one step, i.e. without the article going through further rounds of

revisions. We assume that all authors would prefer to have their articles published

in the Frontiers and Advances tiers. If an article is published in the Contributions

tier, we interpret this as the article having been rejected by Frontiers and Advances

and then having been accepted for publication in Contributions. If an article has ap-

peared in Topics this means that it has been rejected by all three higher-ranked tiers.

For the Frontiers and Advances “journals”we find that 68.3% of all published articles

should have been rejected (type I error). Moreover, 15.2% of the articles rejected by

Frontiers and Advances actually should have been published in these top tiers (type
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Table 2.5: Editorial vs. Citation-based Sorting

published as
Frontiers/Advances Contributions Topics

citation-based Frontiers/Advances 33 50 21
Contributions 40 71 101
Topics 31 91 134
sum 104 212 256

II error). An alternative and maybe more intuitive measure is the factor by which

editors outperform random assignment. This editorial performance index amounts

to 1.75 which means that the share of correctly sorted articles is 75% higher if ed-

itors are in charge. Note that the size of the three measures (type I and type II

errors, and editorial performance) is to some extent driven by sample size and the

acceptance rate.12 Assuming that the Frontiers, Advances, and Contributions form

a single journal, and the Topics represented the set of rejected articles, we obtain

a type I error of 38.6%, a type II error of 47.7%, and editorial performance of 1.11.

Since comparable figures for other journals are not available, it is not possible to

assess the relative performance of the review process at the B.E. Journals, and we

refrain from any discussion.

One drawback of our analysis is that we do not observe the performance of articles

which were rejected at all four tiers and which are therefore not included in our

data set. Because of this lack of data, we cannot avoid underestimating the type I

errors. And since rejected submissions are likely to perform worse than the accepted

articles, we are likely to overestimate the type II errors and to underestimate the

performance of the editorial system relative to random assignment. Our estimates

of the importance of editorial mistakes may also be biased by missing data on cases

in which authors withdrew their manuscripts when they were disappointed with an

editorial decision to publish them in one of the lower tiers. Another drawback is the

use of citations as a proxy for real impact. Adopting the view that citations favor

top authors and authors affiliated with top institutions, we are likely to underesti-

mate the performance of the review process. Finally, we note that in some cases the

classification of articles into citation-based tiers depends on very small differences,

which might not be significant given possible measurement errors.

12Suppose acceptance for publication was purely random. Then type I error would approach one and
type two error zero as the number of published articles declines. On the other hand, the type I
error converges to zero and the type two error to one as the share of accepted articles increases.
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2.5 Conclusion

It is well known that assessing the overall impact of a piece of economic research

at an early stage is not an easy assignment. Editing learned journals is therefore

a tricky business. Our results suggest that, on average, peer-reviewing yields ac-

curate estimates of which papers will have an impact and which will not. Given

the severe shortcomings of other measures such as citation counts, it makes sense

that quality-weighted journal publications are used as a research evaluation instru-

ment. In times of increasing specialization and narrowing research interests (see

e.g. Jones, 2009), peer-reviewing essentially represents division of labor in research

evaluation. No individual economist can follow all new developments in the disci-

pline, but journal editors can always attempt to pick referees whom they expect

to best know the literature and methods related to a particular submission. Yet,

we have also shown that a substantial number of errors occur in the editorial process.

To be sure, the aim of a journal editor is not confined to maximizing his journal’s

reputation as measured by the impact factor. Every economist has an idiosyncratic

view of what is important in the discipline and in which direction future research

should evolve. McAfee (2010) notes that although good editors are characterized

by a lack of a personal agenda, they have “an opinion about everything”. It is, of

course, often hard to distinguish between the two. A personal agenda constitutes a

bias and will lead to bad decisions because the editor may be led to reject excellent

submissions that do not fit his agenda and to accept bad submissions that do. An ed-

itor’s personal vision of economics, in contrast, encompasses all aspects and fields of

economic research and simply summarizes the editor’s conception of research quality.

Our findings give a first idea of the efficacy of journal editing. But we also note that

our results suffer from the absence of data on rejections and from the fact that we

do not know the objective function of the B.E. Journals’ editors. Further research

will be required to provide alternative measures of editorial performance.
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Appendix 2.A Supplementary Outputs

Table 2.A.1 shows results of specification (4) of the ordered probit regression above includ-

ing all JEL codes with at least 20 observations. Table 2.A.2 presents results of specification

(4) of the poisson regression above including all covariates except dummies for the publica-

tion years. Table 2.A.3 shows the robustness of our results with respect to the dependent

variable. In addition to citations weighted by simple impact factors we also use the num-

ber of citations and citations weighted by recursive impact factor. We choose citations

weighted by simple impact factors as baseline model, because it fits the data best. The

reason why simple impact factors perform better than recursive ones is probably that the

recursive weighting scheme is more convex and, therefore, closer to uniform weighting.

Table 2.A.1: Ordered Probit Estimates

# coauthors 0.0298 JEL C 0.235*
(0.0672) (0.129)

share female 0.0735 JEL D 0.0955
(0.167) (0.115)

Africa -0.0839 JEL E -0.228*
(0.821) (0.138)

Asia 0.0706 JEL F -0.0702
(0.222) (0.170)

Europe -0.160 JEL G -0.326
(0.178) (0.210)

Latin America -0.0239 JEL H -0.0662
(0.443) (0.155)

North America 0.101 JEL I 0.0126
(0.187) (0.198)

Oceania -0.981** JEL J -0.159
(0.392) (0.155)

no affiliation -0.144 JEL K -0.0585
(0.295) (0.235)

non-university -0.158 JEL L 0.00605
(0.143) (0.143)

Top 10 Institution 0.914*** JEL O -0.228
(0.166) (0.139)

Top 11-30 0.555*** JEL Q 0.133
(0.153) (0.205)

Top 30 plus 0.506*** other JEL 0.115
(0.135) (0.155)

Top author 0.372*** year dummies yes
(0.113)

Pseudo-R2 0.114 Observations 572

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1;
Dependent variable: Frontiers = 4, Advances = 3, Contributions = 2,
Topics = 1.
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Table 2.A.2: Poisson Estimates

BEJM 0.482*** Top 10 Institution 0.881***
(0.0854) (0.0489)

BEJTE -0.506*** Top 11-30 0.818***
(0.129) (0.0467)

Contributions 0.408*** Top 30 plus 0.483***
(0.0565) (0.0449)

Frontiers/Advances 0.803*** Top author 0.510***
(0.0594) (0.0331)

BEJM×Cont -0.200*** JEL C 0.0807**
(0.0760) (0.0388)

BEJM×Front/Adv -0.567*** JEL D -0.207***
(0.0933) (0.0357)

BEJTE×Cont 0.515*** JEL E -0.0267
(0.128) (0.0464)

BEJTE×Front/Adv -0.0135 JEL F 0.149***
(0.134) (0.0456)

# coauthors -0.0153 JEL G -0.950***
(0.0192) (0.0801)

share female 0.146*** JEL H 0.00875
(0.0506) (0.0456)

Africa -0.846 JEL I -0.124*
(0.688) (0.0651)

Asia 0.214*** JEL J 0.197***
(0.0599) (0.0417)

Europe -0.110** JEL K 0.466***
(0.0506) (0.0638)

Latin America -1.715*** JEL L 0.340***
(0.282) (0.0404)

North America -0.0381 JEL O 0.120***
(0.0553) (0.0375)

Oceania -1.044*** JEL Q -0.498***
(0.166) (0.0743)

no affiliation 0.286*** JEL other 0.0492
(0.0935) (0.0436)

non-university -0.289*** Constant 1.103***
(0.0441) (0.0863)

year dummies yes
Pseudo-R2 0.259 Observations 572

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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Table 2.A.3: Robustness of Poisson Estimates

cites w cites simple w cites recursive
BEJM 0.142 0.482*** 0.670**

(0.169) (0.0854) (0.305)
BEJTE -0.671*** -0.506*** -0.448

(0.242) (0.129) (0.463)
Contributions 0.412*** 0.408*** 0.554***

(0.103) (0.0565) (0.202)
Frontiers/Advances 0.659*** 0.803*** 0.879***

(0.112) (0.0594) (0.214)
BEJM×Cont -0.245* -0.200*** -0.255

(0.147) (0.0760) (0.266)
BEJM×Front/Adv -0.565*** -0.567*** -0.494

(0.191) (0.0933) (0.319)
BEJTE×Cont 0.523** 0.515*** 0.408

(0.229) (0.128) (0.448)
BEJTE×Front/Adv 0.180 -0.0135 -0.0309

(0.244) (0.134) (0.469)
# coauthors 0.0630* -0.0153 -0.0178

(0.0346) (0.0192) (0.0679)
share female 0.0308 0.146*** 0.0800

(0.0993) (0.0506) (0.177)
Asia -0.179 0.214*** 0.247

(0.130) (0.0599) (0.206)
Europe -0.140 -0.110** -0.0781

(0.102) (0.0506) (0.171)
Latin America -0.559* -1.715*** -1.858*

(0.303) (0.282) (0.962)
Oceania -0.769*** -1.044*** -1.018*

(0.279) (0.166) (0.574)
no affiliation -0.250 0.286*** 0.561*

(0.196) (0.0935) (0.304)
non-university -0.136 -0.289*** -0.329**

(0.0832) (0.0441) (0.151)
Top 10 Institution 0.551*** 0.881*** 0.806***

(0.0929) (0.0489) (0.170)
Top 11-30 0.476*** 0.818*** 0.839***

(0.0877) (0.0467) (0.160)
Top 30 plus 0.254*** 0.483*** 0.469***

(0.0836) (0.0449) (0.155)
Top author 0.489*** 0.510*** 0.436***

(0.0642) (0.0331) (0.114)
additional controls yes yes yes
Pseudo-R2 0.173 0.259 0.181
Observations 572 572 572

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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3. HOW NOBEL LAUREATES WOULD PERFORM IN THE HANDELSBLATT
RANKING

Yale: We’re just human beings, you know? You think you’re God!

Isaac: I gotta model myself after someone.

from Woody Allen’s Manhattan, 1979

3.1 Introduction

Since its first appearance in 2005, the Handelsblatt ranking has transformed the

publication behavior of economics researchers in Germany, Austria and Switzerland

(see Ursprung & Zimmer, 2007 and Hofmeister & Ursprung, 2008). Given that

its methodology takes into account only publications in peer-reviewed journals, in

particular young scholars have almost completely abandoned contributing to books

and collected volumes. This is no surprise: as predicted by Holmstrom & Milgrom

(1991), if you incentivize tasks that are easy to monitor, people will put more ef-

fort into these tasks. In earlier years, German professors were notorious for writing

many articles on well-known topics, most of which were published as book chapters.

Some of them still do so, but to a lesser degree. However, it is still often regarded

a particular characteristic of research done in the German-speaking world that it

lacks originality and recycles own ideas or ideas of others.1 We look at how the

output measures of top researchers in the German-speaking area compare to those

of the profession’s top researchers - the winners of the Nobel Prize in economics. We

investigate to what extent their publication behaviors are different and we describe

how research dissemination has changed over time.

According to Alfred Nobel’s testament, the Nobel Prizes are to be awarded to those

who confer the “greatest benefit on mankind”. Even though it was not included

in Nobel’s last will, this also applies to the ‘Sveriges Riksbank Prize in Economic

Sciences’. One objective of this study is to investigate the trade-off between quality

and quantity of output. One should keep in mind that the achievements that led to

the award can consist either in very few high-impact contributions - even a single one

- or in a variety of different contributions. As an illustration, consider the following

example. Think of scientists as two different kinds of sales people. Type 1 sells a

small product at a high rate. Type 2 sells a big product, but does so not very often.

Since publication success is always uncertain, more risk-averse people and people

who are evaluated after short time spans select into type 1 and sell portfolios of

smaller products. But ultimately, it is revenues or profits generated by their sales

that determine the success of the work of the two types of sales people. Revenue,

obviously, not only depends on how much they sell but also on how the two products

1See, for instance, http://economiclogic.blogspot.com/2011/09/bruno-frey-bubble.html.
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are priced relative to each other.

In bibliometric projects, the relative pricing of articles is determined by the convex-

ity of the journal-quality weighting scheme. The scheme used by the Handelsblatt

ignores works in collected volumes or books, but covers all EconLit-indexed journals

as well Nature and Science and a number of statistics journals. Even top researchers

might benefit from publishing a lot in low-ranked outlets on this list. As we will

show, there is much heterogeneity with respect to publication patterns, both among

Nobel Laureates and among German professors. But we will also demonstrate that

Germans publish more in relatively low-ranked journals. Admittedly, such a com-

parison is somewhat unfair because Nobel Laureates have attained a status which

even the most productive German-speaking scholars will hardly ever achieve. In

fact, Reinhard Selten is the only German economist who has won a Nobel Prize so

far.

Previous studies on Nobel Laureates include Jones (2010a) and Jones & Weinberg

(2012). They find that innovations that resulted in Nobel Prizes are made increas-

ingly later in life, a trend which can be observed across all disciplines. Weinberg &

Galenson (2005) distinguish between two types of innovators and show that experi-

mental scholars do their most important work later in life than conceptual laureates.

Rablen & Oswald (2008) estimate that receiving a Nobel Prize raises life expectancy

by between one and two years.

3.2 Changes in the dissemination of research

Until the late 1960s, the journal market was dominated by a handful of journals

edited by professional societies. During the first half of the twentieth century, Eco-

nomica and The Economic Journal, both edited in the UK, were among the most

important journals in the profession. In current journal quality-weighting schemes,

The Review of Economic Studies is the only European journal in the highest cat-

egory. Over the 1970s, the number of outlets has increased substantially through

the emergence of commercial outlets (see Bergstrom, 2001). As a result, a number

of studies have employed time-varying weighting schemes (see e.g. Kim, Morse &

Zingales, 2009 or Kalaitzidakis, Mamuneas & Stengos, 2011).

What holds for journals is also true for departments. In particular since the Second

World War, researchers affiliated with universities from the United States have been
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a lot more productive than researchers based in Europe.2 Despite European efforts

to improve productivity resulting in a partial catch-up, the U.S. has remained pre-

dominant (Cardoso, Guimarandaes & Zimmermann, 2010).

Conley, Crucini, Driskill & Onder (2011) document that more recent cohorts of aca-

demic economists publish significantly fewer research papers than earlier cohorts.

Increased editorial delays in combination with lower acceptance rates have made it

much harder for young scholars to get their work published. Based on an observation

made by Ellison they refer to this slowdown as the “Ellison effect”. Ellison (2002)

argues that the most important reason for widening publication lags has been a shift

in the focus of the editorial and review process from the pure idea towards robust-

ness checks and other minor improvements that are made in additional rounds of

revisions. This focus has lead to an increase in article length, and longer articles take

more time to referee (see Hamermesh, 1994). In line with this hypothesis, Conley

et al. (2011) find that economists are still equally productive if article length in pages

is accounted for. In a related paper, Ellison (2011) confirms that the productivity

of all cohorts of economists at Harvard University’s economics department has re-

mained high. But he also observes that these top economists have become less likely

to publish in refereed journals. This tendency suggests that peer-reviewed journals

are losing importance relative to e.g. working papers as means of dissemination of

research results for economists affiliated with top institutions.

3.3 The Handelsblatt ranking of economists

Since 2005, the German business newspaper Handelsblatt has been publishing a

ranking of academic economists in Germany, Austria and Switzerland on an almost

yearly basis. The Handelsblatt ranks individual researchers’ output over the last five

years and over their entire careers. It features an additional ranking of researchers

under the age of 40 years. The Handelsblatt then aggregates the individual counts at

the department level to rank universities. The ranking makes use of publication data

retrieved from EconLit. The data is then uploaded to the Portal Forschungsmoni-

toring (www.forschungsmonitoring.org), which researchers can login to in order

to validate and complete their entries.

The Handelsblatt ’s journal quality weighting scheme is an ordinal transformation

2See Aghion, Dewatripont, Hoxby, Mas-Colell & Sapir (2010), Bauwens, Mion & Thisse (2011) and
Waldinger (2012).
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of the scheme developed by Combes & Linnemer (2010), which covers all journals

indexed by EconLit. Additionally, it includes a number of statistics journals, as well

as Nature and Science. The top ten journals receive the weight 1, followed by 26

journals with a weight of 0.6 points, 46 journals with weight 0.3, 75 journals with

weight 0.2, 112 journals with weight 0.15 and 166 journals with weight 0.1. The

remaining 856 journals are each worth 0.05 points. To avoid co-author courtesies,

the Handelsblatt accounts for co-authorship by attributing a weight of 1/n to articles

written by n authors. Thus, one point in the Handelsblatt ranking can be thought of

as equivalent to one single-authored publication in the American Economie Review

(AER). The output measure used by the Handelsblatt is then the sum of the scores

of an individual researcher’s articles over a specific time span.

Table 3.1 shows the outcome of the Handelsblatt lifetime achievement ranking in

2011. The most productive economist in the German speaking area, political econo-

mist Bruno S. Frey, has earned a Handelsblatt count of 28.41. Martin Hellwig - a

theoretical microeconomist - is second with a count of 22.92, followed by a group

consisting of behavioral economist Ernst Fehr, industrial economist Roman Inderst

and labor economist Oded Stark.

A comparison of Handelsblatt rankings for different years shows that the scores re-

quired to obtain high ranks have increased over time.3 This German upward trend

stands in contrast to the international stagnation described above and indicates that

the Handelsblatt ranking has indeed changed the publication behavior of German

economists.

Journal quality-based rankings like the one presented in this paper neglect within

journal heterogeneity of articles. Among others Oswald (2007) and Wall (2009) find

that articles in a given journal vary substantially with respect to citations received.

It is, usually, hard to predict the impact an article will have right after its submis-

sion. Editors and referees have been shown to reject papers that should have been

published and to accept papers that they should have rejected (see e.g. Hofmeister &

Krapf, 2011). Other studies show a moderate correlation between the Handelsblatt

ranking and other rankings. The Spearman coefficient of rank correlation is be-

tween 0.31 for Austria and 0.75 for Switzerland with the RePEc ranking (Wohlrabe,

(2011)). Citations explain 29% of the variation in the Handelsblatt counts according

to Schläpfer & Schneider (2010).

3For instance, the minimum count for being listed among the top 100 researchers younger than 40
years old has increased from 1.11 in 2010 to 1.34 in 2011.
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Table 3.1: The 2011 Handelsblatt Ranking of Economists.

Handelsblatt counts
rank name birth year total A+ A+ and A per year per publication
1 Bruno S. Frey 1941 28.41 4.08 10.40 0.62 0.1
2 Martin Hellwig 1949 22.92 7.00 19.15 0.60 0.33
3 Ernst Fehr 1956 20.07 11.65 17.15 0.80 0.21
4 Roman Inderst 1970 19.18 5.50 15.20 1.74 0.34
5 Oded Stark n.a. 18.85 1.75 6.15 0.61 0.18
6 Dennis C. Mueller 1940 18.79 4.83 8.33 0.42 0.15
7 Kai A. Konrad 1961 17.11 0.75 8.60 0.81 0.18
8 Helmut Lütkepohl 1951 17.00 0.33 9.93 0.57 0.2
9 Hans-Werner Sinn 1948 15.64 2.00 7.70 0.47 0.16
10 Gerard van den Berg 1962 14.96 2.67 12.22 0.71 0.23
11 Enno Mammen 1955 14.81 1.00 11.05 0.53 0.20
12 Wolfgang Karl Härdle 1953 14.51 0.33 10.18 0.50 0.14
13 Harald Uhlig 1953 13.99 7.5 11.4 0.67 0.35
14 Werner Hildenbrand 1936 13.85 8.17 12.67 0.32 0.45
15 Henning Bohn 1960 13.57 8.5 10.5 0.57 0.45
16 Hans Gersbach 1959 13.37 1.00 5.70 0.64 0.16
17 Ulrich Kohli 1948 13.13 2.50 7.00 0.41 0.17
18 Harris Dellas 1958 13.06 3.83 8.43 0.50 0.24
19 Walter Krämer 1948 12.97 1.58 5.53 0.41 0.14
20 Lutz Kilian 1963 12.88 2.5 9.00 0.8 0.26
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The within journal heterogeneity could be accounted for by incorporating citations

into the Handelsblatt rankings. But citations have drawbacks of their own, includ-

ing self-citations, negative citations and citation cartels. According to the so-called

‘Matthew’ effect many articles get cited only because they have been cited before.

Moreover, citation intensity varies heavily across fields, more weight is given to re-

search that serves as an input relative to final results, and the time lag between the

research process and the citation counts often is even longer than the publication

lag (Ursprung & Zimmer, 2007).

3.4 The ranking of Nobel Laureates

For our ranking of Nobel Laureates, we can, unfortunately, not guarantee a data

accuracy as high as for researchers from the German-speaking area. This has two

reasons. First, EconLit, which we again used as our primary source of data, provides

a comprehensive coverage of publication data only from 1969 onwards. Second, in

contrast to Forschungsmonitoring, we did not make the data of the Nobel Laureates

available for personal validation. We tried to make up for potential shortcomings by

using three additional sources of data: the researchers’ CVs, their RePEc profiles

and bibliographies of Nobel Laureates’ publications that appeared in the Scandina-

vian Journal of Economics.

The results can be found in Tables 3.2 to 3.5. The distribution of scientific con-

tributions across Nobel Laureates is highly convex and skewed to the right.4 That

Paul Samuelson was the most productive among the Nobel Prize winners is hardly

surprising, because he contributed to virtually all fields of economics. Yet, the wide

margin of his lead is impressive. Our results show that publication intensity varies

across fields. Samuelson is considered one of the fathers of modern financial eco-

nomics. Pure financial economists, however, are not among the Nobel Laureates

with the highest Handelsblatt counts. Critics might argue that this is due to the em-

ployed journal quality-weighting scheme, although the Journal of Finance and the

Journal of Financial Economics are both included in the Handelsblatt ’s top category.

To win a Nobel Prize, you not only need to have new ideas, you also have to make

them get heard of. James M. Buchanan was convinced that “[i]t is only by varied

4Lotka (1926) showed that this is true for scientific output per researcher in general. Similarly, the
distribution of of a scientist’s citations across articles is highly convex and skewed to right (Hirsch,
2005).
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Table 3.2: A Handelsblatt Ranking of Nobel Laureates.

Handelsblatt counts before receiving the Nobel Prize
Rank Name Award Life Lifetime after Nobel before Nobel A+ A+ and A per year per article
1 Paul A. Samuelson 1970 1915-2009 111.99 44.94 67.05 46.50 62.70 2.03 0.68
2 Joseph E. Stiglitz 2001 1943- 71.13 0.00 71.13 52.00 67.70 2.16 0.49
3 Clive W.J. Granger 2003 1934-2009 55.71 5.75 49.96 11.67 38.67 1.25 0.28
4 Vernon L. Smith 2002 1927- 49.17 3.81 45.36 35.00 41.00 1.03 0.43
5 Amartya Sen 1998 1933- 48.88 4.38 44.50 24.50 35.50 1.09 0.42
6 Thomas J. Sargent 2011 1943- 48.84 0.00 48.84 35.42 42.09 1.14 0.39
7 James Tobin 1981 1918-2002 48.12 11.24 36.88 26.00 32.90 1.08 0.56
8 George J. Stigler 1982 1911-1991 47.60 44.90 2.70 35.00 39.50 1.00 0.66
9 Robert M. Solow 1987 1924- 46.03 9.80 36.23 26.83 32.83 1.01 0.54
10 Kenneth J. Arrow 1972 1921- 45.38 20.43 24.95 21.50 24.20 1.13 0.59
11 Lawrence R. Klein 1980 1920- 42.37 9.04 33.33 25.83 30.33 0.90 0.46
12 James J. Heckman 2000 1944- 41.61 27.33 14.28 16.50 22.10 0.98 0.35
13 Milton Friedman 1976 1912-2006 38.13 28.63 9.51 24.00 25.50 0.70 0.58
14 Peter A. Diamond 2010 1940- 34.83 1.35 33.48 20.83 30.73 0.73 0.44
15 John R. Hicks 1972 1904-1989 33.50 6.00 27.50 15.00 22.20 0.63 0.44
16 James M. Buchanan Jr. 1986 1919- 33.23 26.85 6.38 14.00 15.80 0.73 0.62
17 Wassily Leontief 1973 1906-1999 32.96 3.36 29.60 23.50 28.90 0.62 0.72
18 Edmund S. Phelps 2006 1933- 32.23 2.03 30.20 22.00 25.00 0.82 0.37
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Table 3.3: A Handelsblatt Ranking of Nobel Laureates continued.

Handelsblatt counts before receiving the Nobel Prize
Rank Name Award Life Lifetime after Nobel before Nobel A+ A+ and A per year per article
19 Franco Modigliani 1985 1918-2003 31.34 4.44 26.89 21.50 24.50 0.66 0.35
20 George A. Akerlof 2001 1940- 31.23 3.53 27.70 23.83 26.53 0.87 0.55
21 Paul Krugman 2008 1953- 30.99 1.55 29.44 13.67 20.17 0.98 0.28
22 Jan Tinbergen 1969 1903-1994 30.55 7.20 23.35 14.50 21.18 0.67 0.43
23 Eric S. Maskin 2007 1950- 30.38 2.70 27.68 18.83 26.33 0.99 0.41
24 Robert E. Lucas Jr. 1995 1937- 29.30 7.10 22.20 13.75 19.15 0.67 0.52
25 Christopher A. Sims 2011 1942- 29.29 0.20 29.09 13.33 23.43 0.73 0.38
26 Robert F. Engle III 2003 1942- 28.92 4.75 24.18 9.83 20.53 0.83 0.34
27 Ragnar Frisch 1969 1895-1973 28.78 28.68 0.10 24.00 26.70 0.65 0.49
28 Gary S. Becker 1992 1930- 28.09 21.92 6.18 17.17 19.57 0.55 0.44
29 Christopher A. Pissarides 2010 1948- 28.05 1.10 26.95 14.50 24.10 0.87 0.43
30 Edward C. Prescott 2004 1940- 25.22 4.10 21.12 13.00 18.30 0.62 0.32
31 Herbert A. Simon 1978 1916-2001 24.61 6.25 18.36 16.25 17.65 0.46 0.57
32 Oliver E. Williamson 2009 1932- 24.38 1.05 23.33 12.00 13.70 0.58 0.33
33 James E. Meade 1977 1907-1995 23.73 4.68 19.06 8.33 16.73 0.44 0.45
34 Theodore W. Schultz 1979 1902-1998 22.20 2.65 19.55 15.50 17.00 0.43 0.63
35 Roger B. Myerson 2007 1951- 20.91 2.05 18.86 7.83 16.73 0.65 0.45
36 William Vickrey 1996 1914-1996 20.10 0.50 19.60 16.00 17.50 0.36 0.50
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Table 3.4: A Handelsblatt Ranking of Nobel Laureates continued.

Handelsblatt counts before receiving the Nobel Prize
Rank Name Award Life Lifetime after Nobel before Nobel A+ A+ and A per year per article
37 Simon Kuznets 1971 1901-1985 19.45 3.10 16.35 9.00 11.40 0.40 0.41
38 Robert J. Aumann 2005 1930- 19.31 2.05 17.26 10.33 16.53 0.42 0.52
39 Tjalling C. Koopmans 1975 1910-1985 19.18 3.20 15.98 12.83 15.98 0.47 0.76
40 Daniel L. McFadden 2000 1937- 18.85 4.23 14.62 6.00 12.80 0.44 0.38
41 Robert A. Mundell 1999 1932- 18.28 3.65 14.63 11.00 12.20 0.35 0.43
42 Richard Stone 1984 1913-1991 18.11 2.38 15.73 6.83 13.43 0.33 0.39
43 Robert C. Merton 1997 1944- 18.02 1.92 16.10 10.00 13.70 0.58 0.46
44 Merton H. Miller 1990 1923-2000 16.34 2.87 13.48 10.50 12.10 0.32 0.40
45 William F. Sharpe 1990 1934- 16.30 1.55 14.75 12.00 12.60 0.39 0.59
46 John C. Harsanyi 1994 1920-2000 16.15 13.40 2.75 5.50 10.30 0.33 0.36
47 Gerard Debreu 1983 1921-2004 15.75 1.05 15.75 13.00 15.10 0.49 0.72
48 Thomas C. Schelling 2005 1921- 15.30 1.10 14.20 10.00 12.40 0.24 0.57
49 Dale T. Mortensen 2010 1939- 14.82 1.00 13.82 6.50 12.22 0.36 0.45
50 Ronald H. Coase 1991 1910- 14.68 26.85 6.38 2.00 3.50 0.21 0.24
51 Friedrich A. von Hayek 1974 1899-1992 14.55 1.45 13.10 6.00 9.00 0.27 0.39
52 Trygve Haavelmo 1989 1911-1999 14.30 1.30 13.00 10.50 12.30 0.25 0.68
53 James A. Mirrlees 1996 1936- 14.13 1.90 12.23 6.33 10.43 0.36 0.39
54 Myron S. Scholes 1997 1941- 13.86 3.21 10.65 8.50 10.00 0.39 0.46
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Table 3.5: A Handelsblatt Ranking of Nobel Laureates continued.

Handelsblatt counts before receiving the Nobel Prize
Rank Name Award Life Lifetime after Nobel before Nobel A+ A+ and A per year per article
55 Douglass C. North 1993 1920- 11.36 9.71 1.65 3.50 4.10 0.28 0.22
56 Reinhard Selten 1994 1930- 10.53 4.20 6.33 0.50 2.20 0.12 0.16
57 Daniel Kahneman 2002 1934- 9.74 3.94 5.80 4.17 4.67 0.16 0.23
58 Harry M. Markowitz 1990 1927- 9.70 2.30 7.40 5.83 7.15 0.19 0.53
59 Finn E. Kydland 2004 1943- 9.31 1.70 7.61 3.33 4.53 0.27 0.21
60 Bertil Ohlin 1977 1899-1979 9.25 1.90 7.35 3.00 6.20 0.15 0.35
61 A. Michael Spence 2001 1943- 8.08 1.38 6.70 5.00 6.10 0.23 0.61
62 Leonid Hurwicz 2007 1917-2008 7.83 1.00 6.83 3.17 4.97 0.20 0.25
63 Robert W. Fogel 1993 1926- 7.53 4.63 2.90 2.00 3.60 0.11 0.29
64 Elinor Ostrom 2009 1933- 6.27 2.86 3.41 0.00 0.20 0.08 0.12
65 Gunnar Myrdal 1974 1898-1987 5.75 2.05 3.70 1.50 1.50 0.09 0.23
66 Maurice Allais 1988 1911-2010 5.50 1.95 3.55 2.00 2.00 0.14 0.24
67 Sir Arthur Lewis 1979 1915-1991 5.05 0.00 5.10 3.00 3.00 0.13 0.22
68 John F. Nash Jr. 1994 1928- 3.70 0.92 2.78 1.83 1.83 0.07 0.25
69 Leonid V. Kantorovich 1975 1912-1986 2.31 2.06 0.25 0.00 0.00 0.05 0.04
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repetition that new ideas can be impressed upon reluctant minds.”5 Andrew Gelman

refers to this method as the strong form of ‘Arrow’s other theorem’, according to

which “every result will be published five times”.6 The numbers from the Handels-

blatt ranking are not informative regarding the diversity of an author’s portfolio. In

particular Arrow has contributed numerous ideas to various sub-fields of economics.

Our numbers provide no indication that Arrow was excessively repetitive, his high

average score per article speaks against that. Clive W.J. Granger, who is ranked

third, has a very low average score of 0.29 per article compared to other economists

with high overall Handelsblatt counts.

George J. Stigler was well aware of the trade-off between quality and quantity in re-

search, which is reflected by his high number of points per publication. When asked

if it bothered him that he had ‘only’ 100 publications compared to Harry G. John-

son’s 500 published papers, he is said to have replied “ah, but mine are all different.”

Johnson was certainly one of the most productive economists ever.p. However, he

did not receive a Nobel Prize - maybe because he died too early - and was, therefore,

not included in our analysis.

Only 15 of the 69 Nobel Laureates earned lower Handelsblatt counts than the top 20

researchers in the German speaking area. Achieving high scores in a Handelsblatt-

type ranking is not a necessary condition for winning the Nobel Prize, though. No

number of publications in the AER adds up to one Nobel Prize. Among the Nobel

Prize winners with low Handelsblatt counts, Maurice Allais did not speak English,

which made it hard for him to get his works published in international journals.

Similarily, many of Selten’s early works were written in German - being of Jewish

origin he was not allowed to attend high school and learn foreign languages in Nazi

Germany. Part of the research of Robert Fogel and Daniel Kahneman follows the

publication patterns of history and psychology, respectively.

Many publications of other low-ranked Nobel Laureates, however, are single-authored

and appeared in top journals. Consider Michael Spence who earned only 8.08 points

in the Handelsblatt ranking but who achieves a high average score of 0.61 points per

publication. John Nash has written a very limited number of publications during

the short period, in which he was active as an economist, too. The few works Nash

has contributed, however, are among the most highly influential in economics ever.

5See http://economicsintelligence.com/2011/10/27/on-the-merits-of-repeating-

oneself-a-conference-in-defense-of-bruno-frey/.
6See http://themonkeycage.org/blog/2011/04/22/arrows other theorem/.
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Table 3.6: Descriptive statistics for the data of Nobel Prize winners (N=69).

Variable Mean Std. dev. Min Max
year Nobel Prize awarded 1991.88 12.89 1969 2011
year of birth 1925.00 15.01 1895 1953
age at which Nobel Prize received 66.88 8.03 51 90
year first publication 1954.53 15.66 1925 1979
academic years before Prize received 37.25 8.61 5 58
articles before award 50.32 34.86 6 181
before award 21.52 14.54 0.25 71.13
after award 4.23 6.08 0 44.94
total 25.49 17.88 2.31 111.99

counts from A+ 13.70 10.71 0 52
from A+ & A 18.19 13.41 0 67.7
per year 0.58 0.41 0.05 2.16
per article 0.43 0.15 0.04 0.76

Thus, Nash illustrates that one single paper alone adds little to an author’s score in

the Handelsblatt ranking. But very few - or even a single paper alone - can make

the difference when it comes to the decision if someone is awarded the Nobel Prize.

Akerlof’s ‘Market for Lemons’ and the ‘Black-Scholes’ option pricing model are two

famous examples of articles, which earned their authors Nobel Prizes, but which

have initially had a very hard time getting published at all (cf. Gans & Shepherd,

1994). Eventually, both articles ended up in top general interest journals.

In Gans & Shepherd (1994), Robert Solow justifies the fact that he never had a

paper rejected by saying: “I hate writing articles.” Our numbers, however, show

that to conclude that he had written only relatively few articles would be highly

misleading. Ronald Coase’s output is regularly underestimated, too. He is famous

in particular for two articles; the remainder of his bibliography is not mentioned

very often. But consider only the year 1937 - Coase was 26 years old - in which the

first of these two articles, “The Nature of the Firm“ was published in Economica:

in that year, Coase had another (co-authored) article in Economica and one in The

Review of Economic Studies.7

The Handelsblatt ’s tables also provide outcomes based on two very convex schemes,

one which only counts publications in the highest category (A+) and one which

counts all publications in categories A+ and A. Among the Nobel Laureates, the

correlation between counts from A+ and A journals and total counts is almost per-

7Coase’s other well-known article is “The Problem of Social Cost”, published in The Journal of Law

& Economics in 1960.
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fect with a Spearman coefficient of rank correlation of 0.98. The ordering of the

top German economists is much more sensitive to the convexity of the underlying

weighting scheme (Spearman coefficient = 0.63) because the fraction of articles of

German economists that appear in top journals is much smaller.

We put our emphasis on Nobel Prize winners’ achievements prior to their winning the

award, the period during which 84% of the counts were earned. This high fraction

is unsurprising, as the Nobel Prize winners were on average 69 years old. Focusing

on a sample of CEOs, Malmendier & Tate (2009) find that famous award winners

are likely to underperform subsequently. Quoting Samuelson (2002), they also refer

to Nobel Laureates who described a “vulgar view” of what actually happens: “After

winners receive the award and adulation, they wither away into vainglorious steril-

ity. More than that, they become pontificating windbags, preaching to the world on

ethics and futurology, politics and philosophy. At circular tables, where they sit they

believe to be the head of the table. Having known essentially all of the 1969-2002

laureates in economics, I must report a more nuanced pattern of outcomes. Since

Prizes do not arrive at the beginning of careers or at their inflection points, we ought

to estimate before-and-after age-corrected productivities on an age-corrected basis.”8

On the other hand, even though their subsequent work may be of lower quality,

being awarded the Nobel Prize might facilitate to getting a given article published.

An anecdote from McAfee (2010) illustrates that double-blind refereeing may rem-

edy the issue (see also Blank, 1991). When Preston McAfee was a co-editor of the

AER, he “received a report from a respected economist, who said in the letter to

[him]: ‘I have written a gentle report, because the author is obviously inexperienced

and very junior, and I don’t want to discourage him. But make no mistake: this

paper makes no contribution and you should not encourage a revision.’ The author

of that paper, which [McAfee] rejected, had already won a Nobel Prize in economics.”

3.5 Conclusion

Using Nobel Laureates as a benchmark is of interest because, as Hirsch (2005) notes,

“[f]or the few scientists who earn a Nobel Prize, the impact and relevance of their

research is unquestionable.” However, any such comparison necessarily involves com-

paring apples and oranges. Most German economics professors are more focused on

8Note that the productivity of non-winners has been shown to be quadratic in age and, thus,
decreasing in later career years, too (see Oster & Hamermesh, 1998 and Rauber & Ursprung,
2008b).
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publishing in low-ranked journals. The Handelsblatt could encourage them to shift

their focus towards fewer publications that may appear in higher-ranked journals by

adopting a more convex journal quality-weighting scheme. It is not entirely clear

that it should do so. On the one hand, such a shift would reduce the incentive

to reproduce existing work in low-ranked journals. Top institutions in the United

States only take publications in ‘top 5’ and top field journals into account for tenure

decisions. But if the Handelsblatt were to follow this approach, it would expose

aspiring scholars in the German-speaking area to a lot of further uncertainty. And

one might as well argue that the economics profession is already too focused on a

very small set of journals, anyway.

A further insight offered by our analysis is that performance in the Handelsblatt

ranking is an imperfect indicator for great scientific achievements that lead to win-

ning a Nobel Prize. On the one hand Paul Samuelson, an economist with a superior

reputation leads the table. On the other hand, only 27 Nobel Laureates have earned

higher Handelsblatt counts than the top researcher in the German-speaking area,

who has not (yet) won a Nobel Prize. This confirms the finding by Hamermesh &

Pfann (2012) that, conditional on its impact, the quantity of output has no or even

a negative effect on being awarded honors and prizes in economics. Our ‘ranking’

of Nobel Laureates must, therefore, not be understood as a ranking of Nobel Prize

winners’ scientific quality. Rather, our goal was to provide examples of different

kinds of publication behaviors.

Many initiatives were enacted in various countries in recent years to encourage pub-

lications in scientific journals. Prominent examples are the Research Assessment Ex-

ercise (REA) in the United Kingdom and the National Research Assessment (NRA)

in Australia. Many of these initiatives directly linked funding to research output

measured by publications. The aim was to catch up with the world’s top depart-

ments, which have always been more successful at getting their works published in

academic journals. At the same time, Ellison (2011) suggests that refereed journals

are losing their importance as a means of dissemination of scientific output for peo-

ple in these highly ranked institutions.

The Handelsblatt ranking may not be a perfect measure of past research output.

Still, we believe that it sets appropriate incentives for future research. Transforming

research output into comparable metrics increases transparency and offers valuable

guidance. When people start academic careers, it is usually hard to tell how far

they can get. Standard research ratings that give sufficient weight to quantity are a

77



3. HOW NOBEL LAUREATES WOULD PERFORM IN THE HANDELSBLATT
RANKING

major source of motivation for aspiring researchers. And it is the level of activity of

all economists, which determines how far those can reach who are at the top of the

pyramid of the economics community.
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4.1 Introduction

This paper examines the technology of scientific collaboration. It addresses the ques-

tion under which circumstances co-authorship is most productive in ways that go

beyond the co-authors’ human capital endowments. The paper is part of an emerging

literature on academic team work. Researchers’ increasing tendency to collaborate

has shifted not only economists’ interest towards co-authorship. Wuchty, Jones &

Uzzi (2007) describe how the focus in the history and sociology of science has moved

from the individual genius to teams. De Solla Price & Beaver (1966) regard the

global research community as forming a network referred to as the ’invisible college’

in which geographic boundaries and proximity have become less important (cf. Kim,

Morse & Zingales, 2009). Formal co-authorship, which I study in this paper, is the

most important type of scientific collaboration.

Collaboration occurs in all fields of economic activity. In the academic settings,

however, one aspect of individual output, i.e. research, is observable, which has

given rise to the field of bibliometrics. Using data on scientific output, Hamermesh

& Oster (2002) and Kim, Morse & Zingales (2009), for instance, investigate how

easier communication, in particular via the internet, has affected productivity. Os-

ter & Hamermesh (1998) and Rauber & Ursprung (2008b) look at how individual

productivity evolves over the life cycle.

A number of studies have dealt with co-authored articles. Laband & Tollison (2000)

report a steady increase in both, incidence of co-authorship, i.e. the fraction of co-

authored papers, as well as in the number of authors per co-authored paper over the

last decades: the incidence of co-authorship increased from under 10 percent in the

1950s to more than 67 percent in the year 2000, whereas the number of authors per

co-authored paper increased only rather slightly from 2.0 to 2.2. More recent research

by Wuchty et al. (2007) shows that teams have become increasingly important in all

scientific disciplines. These patterns might be explained by external funding, which

according to Laband and Tollison’s paper raises the number of co-authors by 0.3.

Other explanations for increased co-authorship were offered by McDowell & Melvin

(1983) who found that the explosion of the stock of existing knowledge, the rate at

which knowledge depreciates, the shifting age distribution, the number of economists

and their experience levels were all significant determinants of co-authorship. Using

a previous version of the data used in this study, Rauber & Ursprung (2008b) also

find that economists become more likely to co-author the longer their graduation

lies in the past.
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Table 4.1: Regression Analysis of the Article Output Measured by CLm.

(1) (2) (3)

constant 13.2770*** 9.8032*** 9.4082***
(92.06) (11.40) (11.06)

number of co-authors 0.1633*** 0.1362*** 0.6157***
(10.31) (8.21) (5.57)

co-authors squared -0.0107***
(-4.74)

year 0.0817*** 0.0667***
(4.18) (3.30)

R2 0.0020 0.0039 0.0051
observations 11298 11298 11298

Notes: OLS regression; robust standard errors; t-statistics
in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

Barnett, Ault & Kaserman (1988) investigated whether there were any gains from

this trend towards more co-authorship. They obtained strong evidence that increas-

ing opportunities for specialization and division of labor have made teamwork more

beneficial and that co-authorship reduces publication uncertainty through diversifi-

cation. Laband (1987) and Ursprung & Zimmer (2007) find that co-authorship leads

to a higher quality of articles as measured by acceptance rates or citations. Accord-

ing to Laband & Tollison (2006) the optimal team size is two. Azoulay, Graff Zivin

& Wang (2010) provide evidence on the importance of superstars in academic net-

works. They exploit premature deaths of 161 ’superstar’ life scientists who died

while still being active in research as a source of exogenous variation in their collab-

orators’ networks. They document a drop of 5 to 10 percent in the collaborators’

publication rates. Waldinger (2012) also applies an IV strategy, using the dismissals

of Jewish scientists from Nazi Germany as an instrument for the number and quality

of the faculty at German universities in the 1930s. He finds no evidence for local

peer effects. Kim et al. (2009), in contrast, who focus on economics departments,

observe that such local peer effects existed in the 1970s but vanished since then.

On the other hand, team work also brings losses due to coordination. Starting with

Alchian & Demsetz (1972), economists have become interested in designing incentive

structures to make team work most efficient. Prat (2002) investigates the optimal

composition of teams given the degree of complementarity of the team members’

tasks. He finds that the more complementary the inputs of its members, the more

homogeneous a team should be.

This paper uses publication data for all current faculty members of departments of
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economics and business administration at German, Austrian and Swiss universities

collected by the German Economic Association. As Table 4.1 shows, the above find-

ings also hold for the data and output measure used in this paper. Article quality as

measured by Combes & Linnemer (2010)’s journal quality weighting scheme CLm

is closely related to the number of co-authors in my sample. CLm assigns positive

weights to all journals listed by EconLit with a maximum of 100 attained by the

Quarterly Journal of Economics. The number of co-authors has a significant positive

effect on output across all specifications. A look at specification (2) confirms that

the effect is lower if a linear time trend is included because both, co-authorship and

German economists’ tendency to publish in international journals, have increased

over time. In specification (3), I introduce a squared term for the number of co-

authors. Quality is highest when an article has 29 co-authors, although this would

imply substantial coordination costs.

The fact that co-authored articles are of higher quality is intuitive. When two schol-

ars work together, each of them can specialize on the task that corresponds to his or

her comparative advantage. Indeed, when two researchers work together, they often

perform tasks in which they even have an absolute advantage. This study is related

to a literature in psychology which emphasizes the importance of the social envi-

ronment and relationships for human creativity.1 This literature confirms the view

that a team is more than the sum of its members. The relationship between collabo-

rating individuals represents a third entity, which determines their joint productivity.

The objective of this paper is to examine this third entity. It identifies age as one

determinant of how complementary the individual inputs provided by team members

are. This will be done by looking at variation within a set of articles with exactly two

co-authors rather than by comparing co-authored with single-authored articles. This

approach, which is unique in the literature on co-authorship leads to new insights

into collaboration. Section 4.2 outlines how the parameter of a CES production

function can serve as a measure of complementarity in a specific collaboration when

article output and human capital of the two authors are given. This strategy allows

me to measure the quality of the pairs controlling for individual abilities. Section

4.3 describes the data. The findings are presented in Section 4.4. The main result

is that pairs of co-authors are most productive when they are about ten years of

age apart. In Section 4.5, I develop theoretical explanations of the complementarity

parameter. Section 4.6 presents survey-based tests of these theories. Section 4.7

concludes.

1For an overview, see e.g. Cacioppo & Berntson (2005) and Cacioppo, Visser & Pickett (2006).
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4.2 Identifying Variation in Complementarity

My model is conditional on (i) collaboration leading to a publication since the unit of

observation is published articles, and (ii) the article having exactly two co-authors.

I do not estimate publication and co-authorship as a joint decision process like Mc-

Dowell, Singell & Stater (2006). In their model, an economist decides in each period

whether to publish or not. Researchers who publish either collaborate or work alone.

Scientific collaboration is teamwork. Therefore it might seem straightforward to

think that research output is the outcome of a corresponding teamwork production

function. In this case, productivity might be harmed by shirking.2 Collaborating

scientists, however, can usually observe each other’s inputs pretty well and have

the opportunity to retaliate, if necessary. Hence, their collaboration is not likely to

represent a non-cooperative Nash-equilibrium. In the framework I will present, each

individual has a fixed amount of human capital. Since there are no costs associated

with the input of human capital, it is always fully employed. When two scholars

collaborate, variation in the final output does not arise due to how much of it is used

but due to how it is used.

Assume that the value yi a publication attains is generated by a constant elasticity

of substitution (CES) production function (see Arrow, Chenery, Minhas & Solow,

1961)

yi = A [αhρii1 + βhρii2]
1
ρi , (4.1)

where hi1 and hi2 are human capital measures of the two co-authors. For CES func-

tions, the exponent ρ may assume all values smaller than 1. We have three special

cases. For ρi −→ −∞ output will be equal to Amin{hi1, hi2}, for ρi −→ 0 output

will be Ah
α

α+β

i1 h
β

α+β

i2 and for ρi = 1 we get yi = A [αhi1 + βhi2]. If measures of hi1, hi2

and yi are given, ρi can be obtained through approximation. However, this works

only if I assume that α+ β > 1. This assumption is crucial in the context of a CES

production function. Only then will a lower ρ imply a higher degree of complemen-

tarity, i.e. more output for given human capital endowments. Note that, in contrast

to the Cobb-Douglas framework, α + β > 1 does not imply increasing returns to

scale. Only a Cobb-Douglas production function with constant returns to scale is a

2See Alchian & Demsetz (1972).
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Figure 4.1: The CES Function for α+ β > 1.

special case of the CES production function. But if we have α + β > 1, it does not

matter for the computation of ρ, by how much the sum of the two parameters ex-

ceeds one. Neither does it play a role, whether the human capital endowments of the

older and younger scholars affect output differently or symmetrically, i.e. whether I

use α = β or α 6= β. The left panel of Figure 4.1 shows how output varies with ρ

for given levels of human capital endowment and α+ β > 1. The right panel shows

input combinations required to produce a given output level ȳ for different values of

ρ.

If the two inputs are complementary, the cross-derivative of the production function

will be positive, ∂2yi
∂hi1∂hi2

> 0, in the case of substitutes the cross-derivative will be

zero (or negative), ∂2yi
∂hi1∂hi2

≤ 0. Here, the objective is to distinguish between author

combinations that are more or less complementary. For each article, I will compute

a ρi in the range between 0 and 1 through approximation, indicating varying degrees

of complementarity. The closer ρi will be to 1, the less complementary the human

capital inputs of the two co-authors. To obtain ρi ∈ (0, 1], yi must be larger or equal

to A [hi1 + hi2] for all observations i. I obtain this by setting A = min{ yi
hi1+hi2

}. The

elasticity of substitution σ = 1/(1 − ρ) will, therefore, only assume values between

1 and infinity. Note that this is not restrictive because no interpretation is given to

absolute values of ρ and σ. All that is needed is relative variation.

In my model, human capital is the only input. It can be thought of as time spent

working on a paper measured in efficiency units. Time itself can, of course, not

be measured. Many scholars have their best ideas during what is officially their

spare time. Questions and problems keep spinning in their minds. So usually even

researchers themselves cannot tell, how much time it took them to complete their

work on an article. But some spend their time more efficiently than others. In-
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dividual heterogeneity with respect to human capital endowments is reflected by

publication records. The human capital input provided by person j in the produc-

tion of article i is, in the baseline version, measured by that person’s ability and

willingness to publish in academic journals as demonstrated in the past up to the

year t of the publication of article i,

hij =
t−1
∑

k=1

(1− δ)t−k−1yjk, (4.2)

where yjk =
∑∞

i=1 yijk is researcher j’s output in year k,3 δ is a discount factor and

k = 1 is the year of the researcher’s first publication. Based on citation vintage, e.g.

McDowell (1982) estimates that human capital of academic economists depreciates

at rate 13.18.

One may also argue that ability to publish is a trait which remains more or less

constant over life-time whereas my measure of human capital mostly increases. This

would penalize younger researchers. Assume, for instance, that two talented, young

scholars with short publication records and hence low hij ’s write a paper i that

appears in a highly ranked journal. ρi has to be very low in that case to produce

high output, indicating a high degree of complementarity. If ability were constant

over life, then ρ might be downward-biased simply because the authors have not

had careers long enough to publish many articles in the past. Using hij will also

lead to imbalances in the human capital inputs of the two co-authors when the age

difference is large. A number of papers suggest that input ratios should be balanced

when inputs are complementary.4 In the context of this paper, a higher degree of

complementarity would be required to produce the same output if one co-author has

a larger share of the combined human capital than if the shares are equal. Such

imbalances are most likely when the age difference is large.

To accommodate a possible downward bias of ρi when at least one author is young,

I also computed the following measure of human capital

lij =
∑

i′ 6=i

yi′j
2011− t1j

, (4.3)

which is a scholar’s total yearly output excluding the publication of interest since

the year in which his first article appeared, t1j .

3I account linearly for co-authorship, i.e. yij = yi/ni, where ni is the number of authors of article i.
4See Prat (2002) for the composition of teams. Griliches (1969) made a related argument for physical
and human capital.
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Table 4.2: Descriptive Statistics.

Mean Std. Dev. Min. Max.

ρ with δ = 0 0.1631 0.0595 0.0778 1
ρ with δ = 0.15 0.2072 0.0869 0.0846 1
average age (years) 41.5878 5.6201 29.5 65
age difference (years) 8.6891 7.5636 0.0055 38.0575
both female 0.0163 0.1268 0 1
male/female 0.1177 0.3223 0 1
business administration 0.1000 0.3001 0 1
ba/econ 0.0762 0.2654 0 1
preceding cooperations 1.1000 2.1280 0 17

Notes: weighting scheme CLm; 1470 observations.

Section 4.5 describes a framework in which a scholar who searches for a co-author

can use the potential collaborators’ age as a proxy for quality of the collaboration.

Generally, if a scholar searches for a co-author to write a paper with and the aim

is to maximize output over that person’s age, he has to take into account that the

potential co-authors human capital is a function of his age, too. But the connection

between age and human capital does not have to be taken into consideration, here,

because human capital, as I define it, is fully observable. Publication records of

virtually all academic economists are available online.

4.3 Data

The publication data used for this study were collected from EconLit by the Com-

mittee for Research Monitoring (CRM) of the German Economic Association. This

database contains all journal articles authored or co-authored by all business re-

searchers and economists affiliated with German, Austrian and Swiss universities.5

German economists working abroad had to register themselves to be included. All

individual researchers were granted access to their entries so that they could, if

necessary, correct and complete their publication records. The data set, retrieved

in May 2010, provides not only article characteristics, but also comprehensive and

accurate background information on the authors.

In line with my theory, I used all articles with exactly two co-authors both of whom

must have active accounts in the database. This excludes all retired faculty. Arti-

cles that were published before 1969 were not included because EconLit, which is the

5To be precise, only the universities in German-speaking Switzerland are covered.
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major source of my data, started listing articles only in 1969. This is unlikely to sub-

stantially bias my results since people who are still active in research in 2010 are not

likely to have published a lot before 1969. Articles written by authors whose birth

dates were unavailable, were dropped. Note that for the CES production function

(4.1) it is necessary that both authors have non-zero human capital as measured by

Equation (4.2). Hence, I only used articles whose authors have had positive output

prior to publication. A larger sample is obtained when I use average yearly output

over researchers’ careers as human capital measure because, in that case, authors

did not necessarily need positive output in preceding years. The data set contains

current affiliations but it does not list complete employment histories. I am, there-

fore, not able to investigate whether distant co-authorship affects complementarity

differently than close-by co-authorship.6

Article quality is measured by the CLm indicator (cf. Combes & Linnemer, 2010).

CLm is based on a bibliometric two-step procedure. In a first step all 304 EconLit

journals which are also covered by the SSCI database were ranked using the indirect

method.7 In a second step, Combes and Linnemer imputed quality indices for the

remaining journals using the research performance of these journals’ authors accord-

ing to the SSCI journal publications and Google Scholar citations. This procedure

results in a cardinal journal-quality index for all 1168 journals indexed by EconLit.

CLm can, therefore be thought of as a more comprehensive alternative to impact fac-

tors, which are available only for a small share of the set of EconLit-indexed journals.

It is not time-varying, i.e. it does not reflect changes a journal’s quality over time.

CLm shares this shortcoming with most other common measures of journal quality.

However, Combes and Linnemer’s journal-quality weighting scheme is unique in the

field of economics due to its comprehensiveness and its cardinal nature. Citation

counts, which would allow to account for differences between articles that appeared

in the same journal are not available in my data base. However, e.g. Azoulay et al.

(2010) find effects of about the same magnitude independent of whether impact fac-

tors or citations are used to measure article quality.8

Table 4.2 provides descriptive statistics for the two benchmark data sets. The em-

ployed weighting scheme is CLm, for δ I present two alternatives: (1) no human

capital depreciation, i.e. δ = 0, and (2) δ = 0.15. We have 1470 observations,

6The survey-based empirical analysis in Section 4.6 includes a measure of distance for a subsample
of this data set.

7See, for instance, Palacios-Huerta & Volij (2004).
8See Online Appendix V of their paper.
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Figure 4.2: The distributions of the complementarity parameter for differ-
ent rates of depreciation.

which were written by 825 different authors. The complementarity measures were

obtained through approximation because Equation (4.1) cannot be explicitly solved

for ρ. The mean of ρ is 0.2072 for δ = 0.15 and 0.1631 for δ = 0. The variance

is also higher when δ = 0.15. Figure 4.2 shows the corresponding distributions of

ρ. At a first glance, it may be surprising that, on average, ρ is lower when hu-

man capital does not depreciate. After all, article output y is the same in both

cases, but h1 and h2 are higher when δ = 0. Hence, imputed complementarity of

the inputs is smaller without human capital depreciation. The explanation is that

the technology parameter A is different in the two cases. As explained before, ρ is

normalized by adjusting A such that there is one observation which corresponds to

perfect substitution, while for all others we have varying degrees of complementarity.

Average age of the two authors ranges from 29.5 to 65 years with a mean of 41.6

years. Younger co-authors are between 23 and 64 years old, older co-authors between

31 and 70. Figure 4.3, which displays a bar chart in the upper panel and a three-

dimensional kernel density estimate in the lower panel, shows the combinations in

my sample. Collaborations between scholars of the same age, which are located on

the diagonal, are quite frequent. Indeed, this share appears to be even higher inter-

nationally according to earlier findings by Laband & Piette (1995). 41.7 percent of

all co-authorships in my sample occurred between scholars whose age difference was

5 years or less compared to more than 50 percent in Laband & Piette (1995). 62.7

percent were co-written by authors whose age difference was 9 years or less compared

to almost 75 percent in Laband & Piette (1995). These observations together with

the large share of articles in my sample that involves younger co-authors in their

late 20s or early 30s indicate that mentor-protege collaborations between doctoral

students and supervisors are somewhat more common among German economists
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than internationally. On average, the authors are around 8.7 years of age apart, the

highest difference being slightly above 38 years. Note that the sample contains exact

dates of birth rather than simply years of birth. Despite some measurement error,

these exact birth dates were used to compute age differences.

1.6% of all articles were written by two women, in 11.8% of the cases one author was

female, the other male. Exactly ten percent of all articles were written by authors

who both identified themselves as business administration researchers. Business

administration, or “Betriebswirtschaftslehre”, as it is called in German, comprises

classical business fields such as finance and marketing as well as some microeco-

nomic subjects like organizational theory. 7.6 % of the papers in the sample have

mixed pairs of authors, one being an economist, the other one a business researcher.

Another variable used as a control is the number of preceding collaborations. It

measures how many articles have been co-written by the two authors of paper i up

to the year before paper i was published and ranges from 0 to 17 with a mean of 1.1.

Combes & Linnemer (2010) have additionally provided a scheme CLh which main-

tains the ordering of CLm but which is more convex, i.e. the quality weights of top

journals compared to lower-ranked journals are higher in CLh than in CLm. I will

use CLh for a robustness check. Other robustness checks will be performed using

average yearly output lij as human capital measure and different rates of human

capital depreciation.

4.4 Empirical Analysis

In the empirical part of this paper, I use a linear regression equation,

ρi = c+ λmi + χm2
i + κdi + ηd2i + ψ′wi + εi, (4.4)

where mi is the average age of the co-authors of paper i, di is their age difference,

wi is a vector of covariates and εi is an error term.

Table 4.3 shows results of linear regressions of ρ as in Equation (4.4) when human

capital depreciates at rates of 15% and 0% per year. In both cases, the coefficients

are pretty robust to specification, which is why I only show results for two differ-

ent models. In Specifications (1) to (4), the dependent variable is computed using

ρ = 0.15. The coefficients of interest are average age, age difference and squared

terms for average age and age difference. All these variables significantly affect the
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complementarity parameter ρ, the squared average is significant only at the 10 per-

cent level, all others at the 1 percent level. I also include dummies for sex and for

the disciplines of the authors. Unreported results show that the coefficients that

measure the impact of age composition of the authors hardly change at all if these

controls are dropped. Specification (2) also controls for the years in which the arti-

cles were published. The coefficients on age difference and the squared term increase

slightly in absolute value and become more significant. Their interpretation, how-

ever, remains the same. Specification (3) adds controls for the number of preceding

collaborations. Again, inclusion of year dummies only slightly affects the coefficients

of interest.

The age difference has a significantly negative effect on ρ, i.e. the bigger the differ-

ence, the more complementary the two authors’ inputs will be. However, due to the

positive coefficient on the squared term, this effect is reversed once a certain differ-

ence is reached. Based on specification (4) which includes the full set of regressors,

ρ is minimized, i.e. complementarity is maximized, if the age difference between

the two authors is 10.39 years. Up to 65 years, a higher average age of the two

co-authors means that their human capital inputs will be less complementary. This

is plausible given the fact that older authors have higher human capital endowments.

The coefficient on the gender dummies indicates that complementarity is increased if

both co-authors are female. For mixed pairs, the effect is insignificant for most speci-

fications, it disappears once the number of preceding collaborations is controlled for.

This confirms earlier findings by McDowell et al. (2006) who report significant gender

differences in publication behavior. Although, in a given year, female economists are

less likely to publish, conditional on publishing they are not less likely to co-author.9

And, even more importantly, women are not less likely than male economists to

publish in the leading journals in economics. This is true in my sample as well.

Articles that were authored by two women on average have higher output than ar-

ticles written by two male authors. Human capital, on the other hand, is lower if

both authors are female.10 The additional publications inflate men’s human capital

proxy so that less of their lower output will have to be explained by complementarity.

9Boschini & Sjögren (2007), in contrast, find that women are more likely to work alone. They
also observe that women’s propensity to collaborate with other women increases more strongly
than men’s in the share of female researchers that are active in their subfield suggesting that
co-authorship formation is not gender-neutral.

10The gender differences in human capital are significant at a 5% level of significance, those on article
output y at the 10 % level of significance. Average output of the 1273 articles authored by two
men is 10.1798 with a standard deviation of 9.7706, for the 24 articles authored by two women, the
mean is 13.6980 with a standard deviation of 11.9885. This yields a t-test statistic for the gender
difference of the averages of 1.74.
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Table 4.3: Regression Analysis of the Complementarity Parameter ρ.

δ = 0.15 δ = 0
(1) (2) (3) (4) (5) (6) (7) (8)

constant -0.1097 -0.1457* -0.0595 -0.0905 0.0180 -0.0020 0.0502 0.0337
(-1.48) (-1.84) (-0.80) (-1.16) (0.38) (-0.04) (1.07) (0.69)

average age 0.0115*** 0.0133*** 0.0093** 0.0108*** 0.0028 0.0024 0.0013 0.0021
(3.18) (3.48) (2.55) (2.84) (1.21) (1.57) (0.59) (0.90)

average squared -0.0001* -0.0001** -0.0001 -0.0001* 0.0000 0.0000 0.0000 0.0000
(-1.93) (-2.21) (-1.58) (-1.82) (0.77) (0.43) (1.13) (0.86)

age difference -0.0030*** -0.0036*** -0.0029*** -0.0034*** -0.0024*** -0.0027*** -0.0024*** -0.0026***
(-2.92) (-3.40) (-3.03) (-3.48) (-3.27) (-3.56) (-3.43) (-3.71)

difference squared 0.0001*** 0.0002*** 0.0001*** 0.0002*** 0.0001*** 0.0001*** 0.0001*** 0.0001***
(3.06) (3.38) (3.31) (3.61) (3.54) (3.72) (3.83) (4.00)

both female -0.0398*** -0.0382*** -0.0365*** -0.0352*** -0.0216*** -0.0208*** -0.0194*** -0.0188***
(-5.85) (-5.65) (-5.11) (-4.77) (-4.72) (-4.59) (-4.18) (-3.95)

male/female -0.0104** -0.0090* -0.0043 -0.0025 -0.0043 0.0031 -0.0004 0.0011
(-2.03) (-1.71) (-0.87) (-0.49) (-1.47) (1.03) (-0.13) (0.36)

business administration -0.0472*** -0.0481*** -0.0391*** -0.0396*** -0.0312*** -0.0313*** -0.0260*** -0.0258***
(-11.08) (-9.92) (-10.05) (-9.04) (-10.74) (-10.11) (-9.67) (-9.04)

ba/econ -0.0138*** -0.0152*** -0.0067 -0.0081 -0.0061* -0.0072** -0.0016 -0.0026
(-2.60) (-2.69) (-1.27) (-1.45) (-1.84) (-2.03) (-0.47) (-0.73)

# collab’s before 0.0122*** 0.0121*** 0.0079*** 0.0078***
(5.99) (6.17) (5.75) (5.80)

year dummies no yes no yes no yes no yes

R2 0.1555 0.1826 0.2397 0.2624 0.3180 0.3352 0.3921 0.4067
observations 1470 1470 1470 1470 1470 1470 1470 1470

Notes: OLS regression; robust standard errors; t-statistics in parentheses; *** p<0.01, ** p<0.05, * p<0.1; weighting scheme CLm.
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A similar reasoning as for the effect of gender appears to apply for the dummies

that indicate whether the authors identify themselves as both being economists,

both being business researchers or mixed pairs of authors. The coefficient on busi-

ness is both stronger and more significant than the coefficient on both authors being

female. Surprisingly, average article output is lower if the business administration

dummy equals one. This suggests a positive coefficient because less complementarity

is required. This effect, however, is reversed by the fact that the human capital of

business researchers in my sample is far lower than the human capital of economists.

One may argue that for team work it matters if the two collaborators are intellec-

tually close to each other. As mentioned in the introduction, team work is often

associated with increasing specialization. As knowledge accumulates in an ongoing

process of innovations, it becomes harder for scientists to attain the research fron-

tier. They can either choose to learn more or to specialize on more narrow subjects.

Jones (2009) explores this reasoning in detail. In a paper closed related to this

one, Ductor (2011) uses JEL codes to model co-authorship formation. When two

scholars collaborate, it may play a role whether they have similar backgrounds and

employ similar techniques or whether, for example, one is a theorist and the other

one is an econometrician. Identification as economist or business researcher indi-

cates pronounced intellectual distance and the highly significant dummies confirm

that publication behavior is indeed different for the two groups. The fact that the

coefficients of interest remain unaffected suggests that intellectual distance is unre-

lated to the link between age and complementarity.

For the number of preceding collaborations, I obtain a positive coefficient. The more

often people have worked together in the past, the less productive future collabora-

tions will be. This may seem surprising, since one would expect coordination costs

to be higher for pairs that collaborate for the first time. The preceding collabora-

tions variable may also be a proxy for how much people like each other. At least, it

can be assumed that if people keep working together they do not hate each other.

So this coefficient can be interpreted as indication for a trade-off between consump-

tion benefits and productivity, which will be discussed in more detail in Section 4.5.2.

Specifications (5) to (8) repeat this analysis, only that now δ is set equal to 0. Given

that the McDowell (1982) estimate of δ = 13.18% appears to be rather high, it makes

sense to compare estimates for different rates of human capital depreciation. The

coefficients on average age and average age squared become insignificant. All other
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coefficients of interest remain virtually unchanged in terms of signs, magnitudes and

levels of significance. Complementarity is now highest if the age difference is 9.46

years when the full set of regressors is controlled for. One thing, however, changes

substantially. With δ = 0, the R2 is higher across all specifications. When I control

for the full set of regressors, it jumps from 0.2624 with δ = 0.15 in specification (4)

to 0.4067 with δ = 0 in specification (8).

Table 4.4 provides further robustness checks. In all specifications, I control for all

available characteristics of articles and authors. If human capital is measured as in

Equation (4.3), i.e. by average output over the entire career, the sample size increases

by 365 observations because output in previous years does not necessarily have to

be positive. Average age now has a significantly negative effect on complementarity.

This makes sense given that the human capital measure lj is not increasing with

age.11 The coefficients on age difference and the control variables hardly change at

all.

Columns (2) to (4) of Table 4.4 vary the rates of human capital depreciation. All

that changes as I try out different values of δ is the R2 which increases as delta be-

comes lower. A rate of depreciation of human capital of academic economists equal

to 15% may thus be too high. The relationship between age and complementarity is

practically unaffected by the way human capital is measured. In columns (5) to (8),

different measures not only for human capital but also for article output are used.

Columns (5) and (7) show results if output is measured by the more convex scheme

CLh for the baseline rates of human capital depreciation of 0% and 15%. In columns

(6) and (8), article output is given by the product of CLm and article length in pages.

The sample size is reduced when pages are taken into account because number of

pages was not available for 130 publications, in particular for articles that were in

press when the data were retrieved. Again, the results are highly robust. All coef-

ficients of interest have the same signs as before. Although they get closer to zero,

most of them remain significant at a 1% level of significance. In columns (6) and

(8), the coefficients on age difference and the squared term are significant only at

the 5% and 10% levels, respectively.

11Division by a linear term in years since the first article ignores the insight from Oster & Hamermesh
(1998) and Rauber & Ursprung (2008b) that age-productivity profiles are quadratic.
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Table 4.4: Robustness Checks

(1) (2) (3) (4) (5) (6) (7) (8)
CLh CLm pages CLh CLm pages

lj δ=.05 δ=.1 δ=.2 δ = 0.15 δ = 0.15 δ = 0 δ = 0

constant 0.3592*** -0.0283 -0.0712 -0.0887 -0.1188** 0.0985 -0.0338 0.1148**
(6.60) (-0.48) (-1.04) (-1.07) (-2.20) (1.58) (-0.74) (2.15)

average age -0.0057** 0.0060** 0.0089*** 0.0115*** 0.0090*** -0.0002 0.0040* -0.0023
(-2.23) (2.10) (2.69) (2.88) (3.50) (-0.08) (1.83) (-0.91)

average squared 0.0001** -0.0000 -0.0001 -0.0001** -0.0001*** 0.0000 -0.0000 0.0001*
(2.06) (-0.59) (-1.43) (-2.04) (-2.80) (0.78) (-0.72) (1.92)

age difference -0.0028*** -0.0028*** -0.0031*** -0.0034*** -0.0021*** -0.0019** -0.0019*** -0.0026*
(-3.93) (-3.63) (-3.57) (-3.44) (-3.29) (-2.22) (-2.77) (-1.69)

difference squared 0.0002*** 0.0001*** 0.0002*** 0.0002*** 0.0001*** 0.0001** 0.0001*** 0.0001*
(5.05) (3.85) (3.73) (3.55) (3.23) (1.98) (2.78) (1.66)

both female -0.0340*** -0.0246*** -0.0302*** -0.0390*** -0.0176*** -0.0231*** -0.0127*** -0.0150***
(-4.89) (-4.32) (-4.59) (-5.01) (-3.51) (-5.15) (-3.11) (-4.26)

male/female -0.0117*** -0.0001 -0.0013 -0.0039 0.0015 -0.0033 0.0034 -0.0009
(-2.84) (-0.04) (-0.30) (-0.72) (0.35) (-1.10) (1.01) (-0.40)

business administration -0.0501*** -0.0309*** -0.0356*** -0.0415*** -0.0210*** -0.0135*** -0.0176*** -0.0099***
(-14.19) (-9.21) (-9.19) (-8.91) (-6.67) (-4.12) (-7.33) (-3.73)

ba/econ -0.0156*** -0.0044 -0.0062 -0.0099* -0.0016 -0.0023 -0.0003 -0.0000
(-3.16) (-1.03) (-1.24) (-1.67) (-0.39) (-0.60) (-0.10) (-0.01)

# collab’s before 0.0083*** 0.0093*** 0.0108*** 0.0124*** 0.0051*** 0.0059*** 0.0046*** 0.0047***
(6.64) (6.11) (6.21) (6.32) (4.45) (4.30) (3.43) (3.92)

year dummies yes yes yes yes yes yes yes yes

R2 0.1896 0.3508 0.3017 0.2348 0.1513 0.1847 0.2155 0.2492
observations 1835 1470 1470 1470 1470 1340 1470 1340

Notes: OLS regression; robust standard errors; t-statistics in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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4.5 A Theory of Complementarity

This section presents two explanations for the link between age and complementar-

ity. Specialization and learning are not taken into account. In a recent paper, Ductor

(2011) shows that the authors’ fields of specialization measured by JEL codes used in

their other work matter for co-authorship formation. Section 4.4, however, suggests

that specialization proxied by business administration and economics is unrelated to

how age affects complementarity. Also if, over the course of their careers, authors

were to observe that they are most productive when working with collaborators who

are ten years younger or older, one would expect age difference of their co-authors

to converge to ten years as scholars get older. Unreported results show that it does

not. Controlling for individual fixed effects, authors tend to collaborate with schol-

ars that are farther away in terms of age as they get older. Age difference is not

only increasing with the authors’ age, it also diverges away from the optimal level

of ten years.

4.5.1 Skill Heterogeneity

The decision to collaborate is often made jointly. However, I will illustrate my

interpretation of ρ by providing an example in which one person searches for a col-

laborator. The first economist, let us call him the conceptual scholar, has an idea,

say a concept for a new model. He knows that he needs a collaborator to solve the

model. I will refer to this collaborator as the technical scholar. He meets a colleague,

say at a conference, and they agree to collaborate. The conceptual scholar does not

know with certainty whether his and the potential collaborator’s skills match and

their joint project will be successful. But in the following I will argue that he can

use the collaborator’s age or the difference between his own and the collaborator’s

age as an indicator for skill match. The probability of a skill match s can be thought

of as being equal to 1− ρ, where ρ is a function of age difference and average age as

in Equation (4.4).

Cognitive skills may be one channel through which age affects human capital comple-

mentarity. To establish this link formally, one may assume that the complementarity

parameter ρ is a function of skills that are not reflected by our human capital mea-

sures. These can be thought of as different methods and approaches to do research.

Anecdotal evidence suggests that when two researchers of different age collaborate,

the younger scholar usually performs the technical tasks such as detailed compu-

tations and programming, whereas the older scholar is responsible for the overall
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concept. I use this as a starting point and assume that each individual has technical

skills T (a) which decrease with age a and conceptual skills C(a) which increase over

the life cycle. Technical skills capture an individual’s ability to handle complicated

equation systems and complex econometric techniques, in particular tools and tech-

niques that were not known to previous generations. Conceptual skills comprise

everything that is related to the accumulation of knowledge. Acquisition of experi-

ence implies increased conceptual skills.

This framework is related to the concept of fluid and crystallized intelligence sug-

gested by the noted psychologist Raymond Cattell and to David Galenson’s theory

of old masters and young geniuses. Cattell12 distinguishes between fluid intelligence

which is hereditary and crystallized intelligence which captures all skills that are

due to an individual’s education and experience. Like Cattell’s two factors, techni-

cal and conceptual skills evolve differently over the life-cycle. An individual’s ability

to acquire knowledge, fluid intelligence, is highest when someone is young whereas

knowledge itself, i.e. crystallized intelligence increases over time. The two factors

are, of course, related to each other, someone with a high capacity to learn learns

more and learns faster. This may also apply to technical and conceptual skills, the

best technicians may turn into the best conceptualists.

Galenson13 divides artists such as painters, novelists or movie directors into two cat-

egories. Artists belonging to category one, which he labels conceptual, attain their

greatest achievements at a relatively young age.14 Picasso belongs to this group.

Galenson describes the working style of conceptual artists as being characterized by

long periods of advance planning. The actual working process in which a painting

comes to existence, however, is rather short. Experimental artists like Cézanne, on

the other hand, are most productive at a relatively older age. According to Galenson,

experimental painters rarely have elaborate plans in mind when they start painting.

Work on a particular painting may take an experimental painter many years. Galen-

son emphasizes how difficult the decision to stop working often is for an experimental

painter.

A similar approach can be found in Jones (2010a) who observes that, at the begin-

ning of the twentieth century, Nobel Laureates and great inventors were between five

and eight years younger at the time of their scientific achievements, than hundred

years later. He introduces early life cycle effects and late life cycle effects. Early

12See e.g. Cattell (1963) and Horn & Cattell (1966).
13See Galenson (2006), Galenson & Weinberg (2000) and Galenson & Weinberg (2001).
14The quality of artists’ works is measured by auction prices.
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life cycle effects depend on the point in time at which researchers complete formal

education and determine the increase in productivity early in their careers. Late

life effects capture that part of an individual’s innovation potential which is not re-

lated to education. In his data, Jones finds support for the assumption that people’s

ability to produce scientific breakthroughs is declining as they get older implying a

negative slope for late life effects. While the late life effects have remained stable

over the course of the twentieth century, due to an accumulation of knowledge, it

has taken scholars longer to obtain their highest degrees and, hence, to achieve the

research frontier. According to Jones, the fact that researchers have to learn during

longer portions of the period in which their raw ability to innovate is highest has

reduced scientific output.

I put Galenson’s labeling on its head by referring to the skill that increases over

life as conceptual. Galenson’s analysis only considers some of the most outstand-

ing geniuses in the history of art, whereas my data set includes the works of all

academic economists working in Germany, Austria and Switzerland as well as some

German-speaking scholars working abroad. At most a handful of the individuals in

my sample fit into Galenson’s genius category. The conceptual ability includes not

only having good ideas but also knowledge of the research process which requires

some experience. Although Galenson discusses the possibility that painters may

change during their careers from being conceptual artists to experimental artists

who make important contributions in both approaches, he mostly treats the two

types as mutually exclusive. Here I assume that all researchers have both skills,

however they evolve differently over their life cycles.

My formalization of this idea closely follows Jones (2010a). Abilities are logistic

functions of a scholar’s age a. Conceptual skills follow a strictly increasing S-shaped

pattern,

C(a) =
1

1 + e−(a−µ)/ω
,

whereas technical skills are strictly decreasing in age,

T (a) = 1−
1

1 + e−(a−τ)/θ
.

I model the complementarity parameter ρ as a function of how abilities of the two

collaborating researchers interact. Consider the following model, in which com-

plementarity is simply the product of conceptual and technical skills of the two
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co-authors. Since ρ is decreasing in complementarity, I write

ρ = 1− C(a1) · C(a2) · T (a1) · T (a2) (4.5)

ρ(d) = 1− C(a1) · C(a1 − d) · T (a1) · T (a1 − d), (4.6)

where the sub-index j = 1 indicates the older of the two researchers and j = 2

is his younger colleague. The conceptual scholar’s problem then is equivalent to

minimizing ρ(a2) over a2 as in Equation (4.5) for given a1. So the objective will be

to compute an optimal age of the younger co-author a∗2. It can be shown that ρ(a2)

in Equation (4.5) has a unique and global minimum in a2. Equivalently, one can

derive an optimal age difference d∗.

4.5.2 Interpersonal Relationships

Another channel through which age composition may drive complementarity be-

tween human capital inputs is the relationship between the two co-authors. This

idea was first introduced in the theory of consumption benefits of Hamermesh &

Oster (2002). In their model productivity is not the sole purpose of collaboration.

People may also work together because they enjoy interacting with each other. Re-

search may then create two streams of benefits: research output and consumption

benefits realized during the production process. Hence, scholars seek to maximize a

utility function U(yj , cj), where j is a potential co-author, y is the research output

and c is the consumption stream.

Hamermesh & Oster (2002) investigated how the decline in communication costs

experienced over the last decades of the 20th century affected research behavior and

productivity. Distant co-authorship generates additional costs compared to other

forms of research. If scholars were only interested in producing superior research,

one would expect distant co-authored research to be more productive than other

types of research. This conjecture turns out not to find support in their data. The

consumption benefits model, in contrast, can explain the observed patterns. Answers

to a survey conducted by Hamermesh and Oster suggest that distant co-authorship

is positively correlated with friendship. There may be reasons to believe that friend-

ship is related to age. As suggested by Hamermesh & Oster (2002), many lasting

friendships between fellow economists develop in graduate school and involve peers

of the same age group. If personal interactions between friends take away time from

research production, this implies that the time inputs of a pair of co-authors mea-

sured in efficiency units become more complementary with increasing age difference.
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A second effect, which works in the same direction, relates to competition. Especially

in early phases of their careers, researchers from the same age group are likely to be

competitors on the job market. Competition is, of course, not restricted to the job

market. Science is, after all, an inherently competitive game. True scientists seek

challenges and are inspired and motivated by competition. And when it comes to

choosing their peer group, scientists are most likely to look at their relative positions

within their age category. Competition may even harm the collaboration between

two scientists. The above framework with one conceptual and one technical scholar

implies a hierarchical team structure. The conceptual scholar maintains control over

the project and guide the technical scholar towards the tasks to be performed. If the

age difference between the two co-authors becomes smaller, the younger co-author

may not accept this division of labor because the collaborator becomes a competitor

and both co-authors may want to prove that they are smarter than the other one.

Consumption benefits and competition can, again, be given a logistic shape

B(d) = 1−
1

1 + e−(d−ξ)/γ
.

A “common paradigm effect” may countervail the positive relation between age dif-

ference and complementarity. Economics is a relatively new discipline which has,

over time, undergone substantial transitions. Collaborating scholars need to share

some common paradigm as a starting point for their communication, especially with

respect to the method of investigation. This argument is less related to changes in

topics that are considered en vogue within the profession - researchers with different

interests rarely collaborate anyway (see Fafchamps, Goyal & van der Leij, 2010) -

than to changes in the techniques that are being taught. The bigger the difference,

the less similar the backgrounds of two collaborating scientists will be. The common

foundations effects may be formalized

P (d) =
1

1 + e−(d−π)/̟
.

I assume that ρ is a function of d which has the following form

ρ(d) = 1− P (d) ·B(d),

which gives rise to a unique and global d∗ which minimizes ρ. This framework,
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therefore, justifies the regression Equation (4.4), too.

4.6 Survey-Based Analysis

In summer 2011, I administered a survey to discriminate between the two theories

presented in the previous section. I drew a random sample of the 1470 articles in

my data set and asked the authors of these articles about their experiences in col-

laborating with their co-authors. Each author was asked only about one publication

and the questionnaire was always sent to both authors of an article.15 Details about

the administration of the survey with additional descriptive statistics can be found

in Appendix 4.A.

To quantify the conceptual and technical skills of the authors, I asked them how

much they contributed to the underlying idea, how much of the technical tasks they

performed, and about their share in writing the article. To test the theory of inter-

personal relationships, I asked the authors whether they were already friends with

their co-authors when they started working on the project, whether they became

friends during that process or whether their relationship was purely professional. I

also asked the two co-authors whether they ever applied for the same jobs. The

answer to this question serves as a proxy for competition between the two collabora-

tors. Note that the age difference is now defined as the age of the respondent minus

the age of the co-author. It can, therefore, assume negative values.

Table 4.5 compares the arithmetic means for the survey responses of the two col-

laborators. The difference is most pronounced for the share that the authors claim

to have had in the technical execution of the project. Figure 4.4 visualizes these

differences. Note the spike at 50%, which can also be observed in the distributions

of the idea shares and writing shares.

I also calculated a measure of the shares in the three tasks relative to the average

contribution. For this measure, I first computed the arithmetic mean of the three

shares for every respondent and then divided each share by this arithmetic mean.

This measure accounts for the fact that an author may have had a higher or lower

overall share in the realization of an article. In other words, even if an author said

15While the survey was being conducted, it turned out that it could not be sent to authors affiliated
with institutions outside Germany Austria or Switzerland. Hence, if one of the respondents living
in one of the three countries had a co-author outside these three countries, only he was asked about
the paper.
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Table 4.5: Survey Data: Descriptive Statistics.

all respondents older author younger author

same institution 0.6613(313) 0.6582(158) 0.6645(155)
different institution (< 100 km) 0.0703(313) 0.0633(158) 0.0774(155)
different institution (> 100 km) 0.2684(313) 0.2785(158) 0.2581(155)

own share idea 50.75(308) 51.62(154) 49.87(154)
own share tech tasks 50.58(308) 44.74(154) 56.43(154)
own share writing 51.07(308) 48.90(154) 53.25(154)

idea rel. to av. contribution 1.0034(308) 1.0760(154) 0.9307(154)
tech rel. to av. contribution 0.9900(308) 0.9152(154) 1.0648(154)
writing rel. to av. contribution 1.0083(308) 1.0120(154) 1.0045(154)

met >3y before collaboration 0.6804(316) 0.7063(160) 0.6535(156)
met <3y before collaboration 0.3006(316) 0.2750(160) 0.3269(156)
not met before collaboration 0.0190(316) 0.0188(160) 0.0192(156)

colleagues / fellow students 0.4684(301) 0.5098(153) 0.4257(148)
mentor-protégé relation 0.3389(301) 0.3203(153) 0.3581(148)
met at a conference 0.1063(301) 0.0915(153) 0.1216(148)
contacted to collaborate 0.0864(301) 0.0784(153) 0.0946(148)

were friends before 0.6181(309) 0.6795(156) 0.5556(153)
became friends 0.1812(309) 0.1538(156) 0.2092(153)
purely professional 0.2006(309) 0.1667(156) 0.2353(153)

ever applied for same jobs 0.1529(314) 0.1635(159) 0.1419(155)
never applied for same jobs 0.7038(314) 0.6667(159) 0.7419(155)
do not know 0.1433(314) 0.1698(159) 0.1161(155)

Notes: Number of respondents in parentheses next to relative frequencies. 317
responses received in total (rate 54.75%).
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Figure 4.4: Older and younger co-authors’ claimed shares of the technical
tasks.
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that 30% of the idea of a project were his, this may be high relative to his overall

contribution if he says he performed only 10% of the technical tasks and of writing

the article.

Table 4.6 shows tests of the skill heterogeneity theory presented in Section 4.5.1.

The upper panel includes all respondents, whereas the middle panel only considers

the older co-authors, and the lower panel considers younger co-authors. An author’s

share of the underlying idea does not increase with the age difference. However,

relative to the overall contribution, older scholars have a higher share of the idea,

because older authors tend to contribute less overall relative to their younger col-

laborators. The correlation between an author’s share of the technical execution

and the difference between his and his co-author’s age is highly negative. The same

applies to the share of writing the report. These findings provide some support for

skill heterogeneity, but they do not exactly confirm it. In Section 4.5.1 it was argued

that conceptual skills were increasing with an author’s age, whereas technical skills

were decreasing with age. However, all coefficients on own age are virtually zero.16

Table 4.7 shows tests of the theory of personal relationships. In column (1), a

dummy which indicates whether the respondent said that he and his co-author were

friends when they started working on the project is regressed on the respondent’s

age, the difference between his and his co-author’s age, and various covariates. The

coefficient on own age is significantly negative and the coefficient on age difference is

significantly positive when the whole sample is used. More informative are the mid-

dle and lower panels, which divide the sample into older and younger authors. For

older authors, age difference is a positive number, for younger authors, it is negative.

In both subsamples, the coefficients on age difference are significantly different from

zero. When older authors are taken into consideration, the coefficient is negative, for

younger authors it is positive. Even though the coefficients have different signs, the

picture is the same: the smaller the age difference, the more likely the two authors

were friends before they started their collaboration. In column (2), the dependent

variable is equal to 1 if the authors were either friends before they started working on

their joint project or if they became friends in the process. The findings are the same.

Columns (3) and (4) repeat this analysis, now with indicators for whether the respon-

dent and his co-author have ever applied for the same job or whether the respondent

16Unreported results show that the coefficients on own age are different from zero at the 5% level of
significance with the expected positive sign in column (2) and negative signs in columns (3) and
(4) if the age difference is not controlled for.
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Table 4.6: Ideas, Technique, Writing and Age

(1) (2) (3) (4) (5) (6)
dependent variable share idea rel. idea share tech rel. tech share writ rel. writ

all respondents own age 0.2920 -0.0009 0.2913 0.0019 0.1928 -0.0013
(0.94) (-0.19) (1.00) (0.37) (0.74) (-0.33)

age difference 0.0438 0.0098** -0.7437*** -0.0080* -0.4666** -0.0016
(0.17) (2.52) (-3.29) (-1.93) (-2.09) (-0.49)

controls yes yes yes yes yes yes
R2 0.1224 0.2160 0.2484 0.2266 0.1959 0.1744

observations 289 289 289 289 289 289

older authors own age -0.4298 -0.0175** 0.7226* 0.0128 0.4066 0.0046
(-0.85) (-1.99) (1.69) (1.35) (1.12) (0.89)

age difference 1.0635* 0.0311*** -1.1071** -0.0206* -0.7521* -0.0117*
(1.88) (3.26) (-2.17) (-1.88) (-1.75) (-1.88)

controls yes yes yes yes yes yes
R2 0.3408 0.4461 0.4340 0.4545 0.3856 0.4125

observations 144 144 144 144 144 144

younger authors own age 0.6966 0.0075 0.1400 -0.0023 0.0141 -0.0052
(1.38) (1.09) (0.30) (-0.30) (0.03) (-0.69)

age difference -0.5643 -0.0044 0.0130 0.0100 -0.7591* -0.0056
(-0.96) (-0.55) (0.03) (1.35) (-1.88) (-0.81)

controls yes yes yes yes yes yes
R2 0.2855 0.3783 0.3294 0.3404 0.2912 0.3083

observations 145 145 145 145 145 145

Notes: OLS regression; robust standard errors; t-statistics in parentheses; additional controls include indica-
tors for respondent and co-author being female or economists, respectively, their human capital endowments,
the article score CLm, indicators for distance during collaboration, how long the authors knew each other
and how their collaboration started, as well as year and country dummies; *** p<0.01, ** p<0.05, * p<0.1.107



Table 4.7: Job Market Competition, Friendship and Age

(1) (2) (3) (4)
dependent variable were friends were/became competed cannot exclude

all respondents own age -0.0583*** -0.0655*** -0.0484** -0.0464**
(-3.37) (-3.51) (-2.31) (-2.48)

age difference 0.0482*** 0.0468*** 0.0299** 0.0295**
(3.77) (3.32) (2.12) (2.25)

controls yes yes yes yes
Pseudo-R2 0.2204 0.2072 0.1179 0.1084
observations 289 289 294 294

older authors own age 0.0238 -0.0027 -0.0071 -0.0158
(0.79) (-0.09) (-0.25) (-0.58)

age difference -0.1156*** -0.0858** -0.1290*** -0.0938***
(-3.34) (-2.35) (-3.07) (-2.82)

controls yes yes yes yes
Pseudo-R2 0.3350 0.2931 0.2675 0.2389
observations 145 145 148 148

younger authors own age -0.0301 -0.0708* -0.0379 -0.0017
(-1.59) (-1.93) (-1.10) (-0.06)

age difference 0.0922*** 0.1143*** 0.1142*** 0.0945***
(3.10) (4.08) (3.10) (3.29)

controls yes yes yes yes
Pseudo-R2 0.2773 0.3151 0.2166 0.2044
observations 144 135 132 146

Notes: Probit estimates; robust standard errors; z-statistics in parentheses; additional controls in-
clude indicators for respondent and co-author being female or economists, respectively, their human
capital endowments, the article score CLm, indicators for distance during collaboration, how long
the authors knew each other and how their collaboration started, as well as country dummies; other
than before, year of publication was accounted for linearly; *** p<0.01, ** p<0.05, * p<0.1.108
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could not to exclude the possibility that they had ever applied for the same job.17

Again, I find that the smaller the age difference, the more likely it is that the two

authors have ever competed on the job market. The survey, therefore, provides

strong support for the hypothesis that personal relations matter for collaboration.

Common paradigms were not examined.

Table 4.B.1 in Appendix 4.B shows the coefficients on the covariates from the re-

gressions of the shares in the three tasks when the entire sample was used (upper

panel of columns (1), (3) and (5) in Table 4.6) and the dummies indicating whether

the authors had already been friends before their collaboration when the entire sam-

ple was used (upper panel of columns (1) and (3) in Table 4.7). One notable and

intuitive result is that mentor-protégé relationships tend to reduce the probability

that the two collaborators were friends before they started working together.

4.7 Conclusion

Jones (2010b) identifies two major trends in science: important innovations are made

increasingly later in life and by teams rather than solo researchers. Age and team

work are, therefore, of prime interest in the economics of science and this study

demonstrates that the two must not be looked at in isolation. It investigates the

relation between age composition of collaborators and the complementarity of their

inputs. It suggests an optimal age difference between co-authors of about ten years.

This result is highly significant and robust to the way article output and human

capital are measured.

To be sure, the assumptions underlying the analysis in this study are rather restric-

tive. The production function is not estimated, it is simply assumed that it is of

a CES type. Neither do I estimate the complementarity parameter ρ. Based on

my assumptions about functional form, I obtain it through approximation. Further-

more, my sample only includes collaborations that actually lead to published work.

Although most researchers submit their working papers until they eventually find

an outlet, some papers may actually end up in the waste bin. It is, however, not

clear whether and how such failure might be correlated with the age structure of the

team which would induce bias. And collaboration between exactly two researchers is

only a subset of all co-authorships in economics, although by far the most frequent

17In column (4) the dependent variable is equal to 1 if the respondent either checked that he and the
co-author have ever applied for the same job or if he checked that he did not know.
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one. The exclusion of researchers whose birth dates were not available is another

potential source of bias, but it is not clear in which direction that bias would go.

Despite all these caveats, the findings presented in this paper may have implications

for the way we think about collaboration in general. We do not live in a Robinson

Crusoe economy. Virtually all instances of production involve some kind of human

interaction.

I present two theoretical approaches which may explain my findings. The first is

based on a framework with two different kinds of complementary skills, the second

uses the theory of consumption benefits as a starting point and addresses inter-

personal relationships. Survey-based analysis shows that the tasks performed in

scientific production and personal relations are both related to the age difference

between the collaborating authors.
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Appendix 4.A The Survey

The survey used in Section 4.6 was conducted via mail in June 2011. I sent the ques-

tionnaire to 579 economists and business researchers. Among these scientists, 434 were

affiliated with German, 72 with Austrian and 73 with Swiss institutions. I picked a ran-

dom sample of pairs from the original sample. Each individual researcher was asked about

one paper only. Initially, it was intended to ask researchers outside Germany, Austria

and Switzerland, too. However, this idea had to be abandoned for organizational reasons,

which is why not always both co-authors received the questionnaires.

The survey participants were not informed that the aim of the study was to relate their

answers to the age structure of the collaborating pair. People may have suspected that

the survey would be used to investigate plagiarism, e.g. professors letting their students

do all the work and then publishing under their own name, which might have reduced the

response rate. In order to avoid this, the survey informed all scholars that their co-authors

were asked the same questions.

Each letter contained one sheet of paper with a cover letter on the front and the question-

naire on the back and a stamped and self-addressed envelope for the reply. The survey was

administered in Germany via the University of Konstanz, in Switzerland via the Thurgauer

Wirtschaftsinstitut (TWI), which is located in Kreuzlingen, Switzerland but part of the

University of Konstanz and in Austria via the University of Vienna. The survey was sent

out in early June 2011, responses were received until mid August 2011.

The cover letter read as follows:

Dear [respondent],

My name is Matthias Krapf and I am a PhD Student at the University of Konstanz. For

an analysis of co-authorship, I would like to ask you eight questions regarding the paper

“[title]” with [co-author], which was published in the year [year]. Your co-author is being

asked the same questions. Answering my questions will not take you longer than a couple

of minutes. I respect your privacy and will not share your personal information with others.

Please turn this page to answer the questionnaire. After that, please send it back using

the enclosed envelope. If there are questions you do not want to answer, please leave the

corresponding boxes empty.

Best regards,

Matthias Krapf
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The questionnaire contained eight questions which could be answered by checking the cor-

responding boxes. To avoid going too much into the intimate details of their personal

relations, people were only asked to distinguish between their relationship being purely

professional or friendship.

1. The process of writing the article

1.1 When we were writing the paper...

a) ...we were both at the same institution

b) ...we were at different institutions but within 100km from each other

c) ...we were at different institutions and more than 100km from each other

2. Individual Contributions

2.1 How much of the idea that lead to the article was yours or your co-author’s?

2.2 How much of the technical tasks did you and your coauthor perform?

2.3 Who wrote the paper down? (for questions 2.1 to 2.3 eleven possible answers

were given from 100 percent mine / 0 percent co-author’s to 0 percent mine /

100 percent co-author’s in steps of ten percentage points)

3.1 When have you first met your co-author?

a) More than three years before we started working on the paper

b) Up to three years before we started working on the paper

c) The decision to collaborate was made when / before we first met

3.2 How did your collaboration begin?

a) We were fellow students, e.g. in grad school, or colleagues at the same

institution

b) We were in a mentor-protégé relation

c) We met at a conference

d) One contacted the other exactly for the purpose of collaboration

3.3 How would you describe your relationship with your co-author

a) We were friends when we started working on the paper

b) We became friends while we were working on the paper

c) Our relationship is purely professional

3.4 Have you and your co-author ever applied for the same jobs?

a) yes

b) no

c) I do not know
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Table 4.A.1: Survey Data: Additional Descriptive Statistics.

all surveyed respondents
mean sd. min. max. mean sd. min. max.

own age 41.17 7.7992 27 70 41.27 7.9715 27 70
age co-aut 40.91 7.6854 27 70 40.93 7.3242 28 70
age diff 0.2683 11.09 -34.94 34.94 0.3486 10.79 -34.94 34.94
female 0.1209 0.3263 0 1 0.1009 0.3017 0 1
co-aut fem 0.1123 0.3160 0 1 0.1073 0.3099 0 1
econ 0.7703 0.4210 0 1 0.7791 0.4155 0 1
co-aut econ 0.7772 0.4165 0 1 0.7855 0.4111 0 1
CLm 9.4890 8.5082 2.49 49.21 9.0838 8.4052 2.61 49.21
own hc 138.06 241.87 1.10 3554 139.58 267.18 2.33 3554
co-aut hc 135.06 240.04 1.10 3554 141.96 271.98 1.82 3554
GER 0.7495 0.4337 0 1 0.7192 0.4501 0 1
AUT 0.1244 0.3303 0 1 0.1451 0.3528 0 1
CH 0.1261 0.3322 0 1 0.1356 0.3430 0 1
year 2004.47 5.5824 1981 2010 2003.86 6.0784 1981 2010

# obs. 579 317 (rate: 54.75%)

Notes: Age is age in the year of publication. CLm and hc computed as in baseline
case without human capital depreciation. Other than in the main part of the paper,
age difference is not given in absolute values, i.e. it can become negative.

Table 4.A.2: Survey Data: Papers of Which Both Authors Responded.

mean sd. min. max.

sum idea 101.1957 19.2064 30 140
sum tech 98.1522 19.4388 40 160
sum writing 102.5000 18.3749 60 150

Note: Percentages; Sample size is 92.

Table 4.A.1 shows additional descriptive statistics beyond the ones already displayed in

Section 4.6. It compares the data for respondents with those for the overall sample. 317

of the surveyed scholars responded, which corresponds to a response rate of 54.75%. No

significant differences between the two groups can be observed. The sample of survey

respondents is representative of the overall sample, non-response bias does not appear to

matter.

Table 4.A.2 shows descriptive statistics for the 83 articles, for which responses by

both authors were available. Although there is substantial variation, on average the

shares of the three tasks that the two authors claimed for themselves, respectively,

add up to about 100 percent. This provides further support for the assumption that

the respondents answered the survey questions honestly.
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Table 4.B.1: Coefficients on Control Variables

(1) (2) (3) (4) (5)
dependent variable share idea share tech share writ were friends competed
constant 31.9899** 51.1233*** 62.3459*** 54.7033* -11.6831

(2.16) (3.66) (4.85) (1.80) (-0.39)
own age 0.2920 0.2913 0.1928 -0.0582*** -0.0484**

(0.94) (1.00) (0.74) (-3.37) (-2.31)
age difference 0.0438 -0.7437*** -0.4666** 0.0482*** 0.0298**

(0.17) (-3.29) (-2.09) (3.77) (2.12)
female -2.6431 -0.9320 -2.6513 -0.1558 -0.3791

(-0.51) (-0.22) (-0.70) (-0.64) (-1.07)
co-aut fem 2.9609 3.7378 10.3497*** 0.2022 -0.0982

(0.74) (1.03) (3.07) (0.62) (-0.31)
econ -3.0832 -1.7375 -0.5864 -0.2163 0.2320

(-0.88) (-0.41) (-0.13) (-0.60) (0.77)
co-aut econ 1.6294 -4.8936 -3.8408 -0.1648 -0.4595

(0.49) (-1.24) (-0.90) (-0.45) (-1.51)
CLm 0.1715 0.0939 -0.2647* 0.0097 -0.0513***

(0.92) (0.58) (-1.96) (0.74) (-3.04)
own hc -0.0053 -0.0116** 0.0023 -0.0000 -0.0003

(-1.16) (-2.52) (0.45) (-0.11) (-0.87)
co-aut hc -0.0125 0.0095 -0.0113** 0.0007** 0.0001

(-1.43) (1.19) (-2.39) (2.02) (0.44)
AUT 0.8188 4.0705 5.7496* 0.3739 -0.8877***

(0.19) (1.06) (1.66) (1.36) (-2.64)
CH 4.9336 -4.8654 5.3199 0.6188** -0.0768

(1.48) (-1.13) (1.46) (2.49) (-0.24)
distance (>100km) -1.3445 -1.1881 -2.7160 0.1631 -0.0974

(-0.42) (-0.36) (-0.91) (0.74) (-0.41)
distance (<100km) -11.6621* -8.4060 -8.2957 -0.4971 0.0578

(-1.73) (-1.33) (-1.60) (-1.41) (0.11)
met >3y before 3.5559 0.9695 -17.6318* 1.6758*** -0.0136

(0.35) (0.11) (-1.95) (2.65) (-0.02)
met <3y before -0.3913 -0.1285 -17.6902** 0.6127 -0.1234

(-0.04) (-0.01) (-1.99) (0.96) (-0.16)
mentor-protégé -2.6654 2.3489 4.6128* -0.6786*** -0.3193

(-0.81) (0.72) (1.73) (-3.33) (-1.39)
conference 1.0520 -3.3691 5.7260 -0.2590 -0.1873

(0.19) (-0.61) (1.44) (-0.83) (-0.52)
contacted 1.4600 -3.3154 -6.2510 -0.5297* 0.0787

(0.27) (-0.70) (-1.41) (-1.71) (0.22)
year dummies dummies dummies linear linear
Method OLS OLS OLS Probit Probit

(Pseudo-)R2 0.1224 0.2484 0.1959 0.2204 0.1179
observations 289 289 289 289 294

Notes: OLS and Probit regression; robust standard errors; columns (1)-(3): t-statistics in pa-
rentheses; columns (4)-(5): z-statistics in parentheses additional controls include indicators
for respondent and co-author being female or economists, respectively, their human capital en-
dowments, the article score CLm, indicators for distance during collaboration, how long the
authors knew each other and how their collaboration started, as well as year and country dum-
mies; *** p<0.01, ** p<0.05, * p<0.1.

Appendix 4.B Additional Outputs

Table 4.B.1 repeats regressions from Tables 4.6 and 4.7, but also reports the coefficients

for the additional controls. Only very few of these coefficients are significant. Only one

distance measure (< 100 km) is correlated with a scholar’s share of the idea that lead to

the article. The better a scholar’s prior publication record, the less of the technical tasks

he performed. The better the co-author’s publication record, the smaller a scholar’s share

in writing down the results. If, on the other hand, the co-author is female, scholars tend to

write more. Scholars affiliated with Swiss universities are more likely to have been friends

when they started collaborating. If the authors knew each other for longer than three

years, it is also more likely that they were friends before they started to work together.

Mentor-protégé relationships tend to reduce the probability of having been friends before.

That two co-authors have ever, i.e. before or after their collaboration, applied for the same

jobs, is less likely the higher-ranked the journal in which the article they have written has

appeared in. Competition on the job market is also less common among scholars affiliated

with Austrian institutions.
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5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
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5.1 Introduction

We empirically investigate the interplay between black market and official exchange

rates in Belarus. We use information from Prokopovi.ch, an internet platform that

was launched in April 2011. Prokopovi.ch allows Belarusian citizens to trade in

a functioning two-way market which, as we show, incorporated publicly available

information in an efficient manner. We were able to create a daily-level data set

spanning a period of time which coincided with a currency crisis. An ongoing dete-

rioration of the current account and diminishing official reserve assets in early 2011

led to increased dysfunction in the official foreign exchange market within Belarus,

as banks increasingly refused to sell foreign currency at the official rates. Starting

in May 2011, the Lukashenko regime repeatedly devalued the Belarusian ruble, and,

in October 2011 finally abandoned fixed exchange rates that had significantly over-

valued it. We use several statistical techniques to investigate how the official and

black market exchange rates interacted during this period. Our data suggest that

the devaluations and the transition towards a free floating regime were anticipated

by the black market.

Since buying or selling currency in black market, by definition, is illegal, the par-

ticipants in the web site could have been subject to prosecution by police and the

secret service. It would also have been possible for the government to manipulate

postings, for instance through artificial orders at too high a rate. However, the web

site’s administrators are not aware of any, even anecdotal evidence of interference

by the government. This is a common feature of black markets for foreign exchange:

usually, they are tolerated by governments, which is why they are often referred to

as parallel markets.

The course of events we describe over half a year mirrors what (Reinhart & Rogoff

2004) observe for 153 countries over the half century that followed World War II.

Fixed exchange rate regimes were an integral part of the Bretton Woods system,

which had been agreed upon in 1944. However, the rigidities due to the Bretton

Woods system led to the emergence of black markets. (Reinhart & Rogoff 2004)

showed that the rates in the black markets were predictors of devaluations. Free-

floating exchange rate regimes have been in place since the collapse of Bretton

Woods in 1971. But through interventions in foreign exchange markets, central

banks still exert great influence on foreign exchange rates. Consequently, (Reinhart

& Rogoff 2004) argue that the labeling of the Bretton Woods period as one with

fixed exchange rate regimes and of the current period as one with free-floating for-

eign exchange rates is misleading.
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The official decisions to devalue and to abandon the fixed exchange rate regime may

have been affected by the source of our data. Contrary to (Reinhart & Rogoff 2004),

some of the existing literature on black markets for foreign exchange (e.g.Dornbusch,

Dantas, Pechman, de Rezende Rocha & Simões, 1983) treats official exchange rates

and interest rates as exogenous to black market activity. In the past, in certain

settings, black markets may have been small enough to assume that their economic

impact was negligible. But their role may have changed. There are two reasons why

the decisions of policy makers in repressive economies have become more likely to

be affected by activity in black markets. First, the internet has reduced the costs of

transactions in black markets, leading to an increase in activity when the official rate

is pegged. Second, the internet has made black market exchange rates observable

to a broader public. Shortages of foreign currency indicated that the Belarusian ru-

ble was overvalued, but the website made market-clearing values publicly available.

This increased transparency seems to have have reinforced people’s doubts about

the sustainability of the fixed exchange rate regime.

President Alexander Lukashenko has remained in power since 1994 on his mostly de-

livered promise of social stability and fast economic growth, achieved in part through

the aggressive use of expansionary monetary policy. Central banks in industrialized

countries have long used their control over short-term interest rates to stabilize the

business cycle. However, such policies create economic distortions: not only do ar-

tificially low interest rates increase the medium-term risks of inflation, they also

represent a tax on savings and a subsidy on spending, which may lead to a misal-

location of capital to potentially unproductive means. In repressive economies like

Belarus, expansionary policies are typically used excessively and, given the rigidities

related to central planning, ineffectively (Ding & Kovtun, 2010). (Korosteleva 2007)

describes the aim of Belarus’ central bank as “maximizing seigniorage and inflation

tax.” While this bank has pursued an aggressive inflationary policy, it has, at the

same time, tried to keep the country’s currency stable on the foreign exchange mar-

ket over an extended period. The fixed exchange rate significantly overvalued the

ruble and distorted Belarus’s trade balance, inducing a persistent current account

deficit.

Growing activity in the shadow sector is often related to citizens feeling overburdened

by restrictions imposed upon them by the state (Schneider, 2005). The emergence

of a black market for foreign exchange is, therefore, only a logical consequence of

Belarus’ exchange rate policy and the resulting shortage of foreign exchange in the
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official market. The launch of Prokopovi.ch was likely beneficial for Belarusians as a

whole: (Rogoff 1998) mentions the possibility that the use of foreign currencies like

the dollar or the euro may enhance efficiency because it offers greater price stabil-

ity. However, he also mentions a potentially harmful effect: the possibility that if

governments cannot use seigniorage anymore, they may resort to other, potentially

even more distortive forms of taxation.

The paper is organized as follows. Section 5.2 describes the economic conditions in

Belarus and the Belarusian foreign exchange policies during the time period under

investigation. Section 5.3 describes the data sets used and summarizes the main fea-

tures of the data. Section 5.4 investigates the time series properties of the underlying

data and analyzes possible causal relationships between the time series. Section 5.5

discusses the results and concludes the paper.

5.2 Background

Along with fellow non-reformer Uzbekistan, Belarus was the only former Soviet

economy that did not contract in the 1990s when the supply of financial resources

allocated to heavy industry slowed (Shleifer & Treisman, 2005). The other tran-

sition economies of the former Soviet Union declined sharply after the collapse of

the Soviet Union, although they have been expanding rapidly since around the year

2000. Belarus’ centrally planned economy is still characterized by an emphasis on

heavy over light industry and on industry over services (Ickes & Ofer, 2006).

The worldwide financial crisis has had a profound impact on Belarus’ economy (Ding

& Kovtun, 2010; Korosteleva, 2011; Ioffe & Yarashevich, 2011). After several years

of rapid economic growth fueled by cheap, subsidized Russian energy imports, the

country ran into severe troubles in late 2010 and early 2011. Several shocks in short

order led to a currency crisis in the first half of 2011. First, following a year-long

dispute over the price charged for its oil exports, Russia temporarily suspended oil

shipments on Jan 1, 2011. In 2010, oil imports from Russia had totalled around 20

million tons, only seven of which were consumed domestically, while the rest was re-

fined and sold in Western Europe, in particular to Poland and Germany at enormous

profits, providing much-needed hard currency inflows. Second, as a consequence of

the world-wide economic slowdown, the international demand for the heavy machin-

ery that makes up a significant share of Belarus’ exports collapsed. These economic

problems were compounded by lavish public spending prior to the 2010 presidential

election aimed at securing Lukashenko’s reelection.

121



5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
EVIDENCE FROM THE BELARUSIAN BLACK MARKET FOR CURRENCIES

As a result foreign currency reserves fell to around $3.8bn and the current account

deficit widened to 16% of the GDP. Following this substantial loss of reserves in

the beginning of 2011, a heavily depreciated black market exchange rate emerged

(Husain & Arora, 2012). In May 2011, Russia decided to keep Belarus afloat with

a $3bn loan from the Eurasian Economic Community (Korosteleva, 2011), but at

the cost of transferring the ownership rights to the all-important pipeline used to

transport Russian gas to Western Europe, by some accounts the only strategic asset

of the country. Following the disputed election of December 2010, Lukashenko’s vi-

olent crackdown on protestors spoiled relationships with the U.S. and E.U., making

it difficult for him to turn to them for help.

As noted by (Zlotnikov 2011), in the beginning of 2011, the National Bank of the

Republic of Belarus (NBB) tried to lessen public demand for foreign currency by

limiting the access of private agents, and especially small- and medium-sized en-

terprises, to available cash. Although President Lukashenko insisted that foreign

currency reserves would be sufficient to meet household demand, the broader public

had begun to expect that there would be a devaluation coming. The Belarusian ruble

exchange rate was maintained within two percent of its fixed value. Despite increas-

ing expectations of a devaluation, the regime announced that previously existing

restrictions on foreign exchange trading would be lifted as of April 1, 2011. How-

ever, this proved infeasible. Due to the inevitable depletion of foreign exchange and

gold reserves, on March 22, 2011, the NBB froze the sales of foreign currency to pri-

vate agents and commercial banks. Despite the obvious shortage of foreign currency

the devaluation could be avoided until May 24. On May 25, Belarus devalued the

ruble by 36% from 3156 to 4931 rubles per US dollar. (Husain & Arora 2012) note

that even after the first devaluation, a parallel (black) exchange market persisted,

giving rise to a multiple exchange rate system. The first devaluation was followed by

several adjustments for foreign exchange rates. The second devaluation occurred on

September 21, 2011, when the ruble was brought down from 5413 to 7975. Over the

preceding two weeks, the ruble had already fallen from 5220 to 5413. This second

devaluation was announced two weeks in advance: on August 30, 2011, President

Lukashenko said that the change would be implemented via special trading sessions

at the currency exchange, which would kick off on September 12 (devaluation was,

however, not allowed before September 21). The exchange rate would henceforth be

“determined by supply and demand, like any other product.”1

1See http://telegraf.by/en/2012/02/lukashenko-500-dollarov-eto-sovsem-nizkii-

uroven-zarplat and http://www.belta.by/ru/all_news/president/Kurs-belorusskogo-

rublja-budet-opredeljatsja-sprosom-i-predlozheniem--Lukashenko_i_569998.html.
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During the special trading sessions, banks and companies were able to buy and sell

foreign currency without limitation and banks were obliged to sell foreign currency to

the population at the same rate. In addition, a separate preferential rate was applied

to energy payments in ordinary trading. The NBB used the special foreign exchange

sessions to test demand for the ruble to find the appropriate exchange rate level.

This was not a de facto free float but an attempt to legalize the quasi-legal exchange

that had flourished in the weeks before. The official exchange rate was not entirely

flexible until a final adjustment that occurred on October 12, when the rate was

moved again from 7720 to 8750. On October 20, Belarus finally officially integrated

the foreign exchange market segments and moved the preferential exchange rate for

energy payments to a full market free float. The market rate on that day was 8680,

52% weaker than the previous day’s preferential rate had been. In April 2012, the

ruble was trading at around 8070, and thus had stabilized in the floating exchange

regime. It had actually gained around 10% since the all-time low of 9010 rubles to

the dollar in mid-October 2011.

5.3 Data

For the empirical analysis we use data on exchange rates of the Belarusian ruble

(BYR) versus three foreign currencies, namely the US dollar (USD), the euro (EUR)

and the Russian ruble (RUB), from three different sources. The first source is the Na-

tional Bank of Belarus (NBB).2 The official NBB website provides official exchange

rate data of the BYR versus foreign currencies set by the NBB on a daily basis. The

second source of official exchange rate data is Bloomberg. Finally, the source of our

black market data is the website Prokopovi.ch. The website Prokopovi.ch, named

after Petr Prokopovich, then chairman of the NBB (Prokopovich lost his position in

July 2011), was set up in April 2011.

People wanting to buy or sell foreign currency could post their ads on Prokopovi.ch.

In these ads, they specify the currency, the amount, the rate at which they want

to trade, and the city. Potential trading partners could see these quotes and, after

typing in a CAPTCHA code,3 contact the poster to arrange a meeting. The trade

could take place anywhere. It should, however, be mentioned that very often it took

place in official currency-trading booths - nominally at the official rate but including

2See http://www.nbrb.by/engl/statistics/rates/ratesDaily.asp.
3CAPTCHA is an acronym that stands for “Completely Automated Public Turing test to tell Com-
puters and Humans Apart.” A CAPTCHA code is meant to make sure that a response is generated
by a person.
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side payments. Unfortunately, we have no information about what happened after

the quotes were posted and do not know whether actual transactions took place, i.e.

in contrast to other financial markets, quotes were not enforceable.

The over-the-counter nature of foreign exchange markets makes it difficult to com-

pare the sizes of the official and black markets. Additionally, the fact that we do

not observe actual transactions in the black market but only posted quotes makes

it even more difficult to determine the size of the black market. To assess the size

of the black market, we use the information from May 19, 2011, on which black

market activity via Prokopovi.ch peaked. Quotes posted by private individuals to

trade dollars for Belarusian rubles or vice versa in Minsk added up to a volume of

$7.6 million. Multiplied by that day’s black market exchange rate of 6769 Belaru-

sian rubles per dollar, we get a volume of 51.6 billion Belarusian rubles. Together

with the quotes for euros and for Russian rubles, the volume in the black market on

May 19 was 64.8 billion Belarusian rubles. Since posted quotes do not necessarily

coincide with actual transactions, and black market activity was highest on that day,

this number can only serve as an upper bound for actual trading volumes. To gauge

the size of the official foreign exchange market we use the Annual Report 2011 by

the Belarusian Currency and Stock Exchange.4 The report states an average daily

trading volume in the currency market of 388.6 billion Belarusian rubles (page 11).

This daily average obscures all possible variation that there may have been through-

out the year. Given that the Belarusian ruble was very volatile in 2011, it does

not give enough information to quantify the size of the market for the time period

during which the black market was operating. Furthermore, since we only consider

trades between private individuals in the black market, what we would need as a

comparison is those foreign exchange transactions on the Belarusian Currency and

Stock Exchange that were made by private individuals. However, it is very likely

that only a smaller fraction of the foreign exchange transactions on the Belarusian

Currency and Stock Exchange can be attributed to private individuals. Although

we cannot infer about the ratio of the black market to the official market based on

these figures, they clearly indicate that the black market is not ignorable relative to

the official market.

We have information on all ads that were posted between the launch of the website

on April 22,2011 and January 21, 2012. This includes 145,246 entries in total. Black

market activity virtually collapsed after the move towards a free-floating exchange

rate regime. In our analyses throughout the paper, we, therefore, only use time series

4See http://bvfb.bcse.by/eng/2011_en.pdf
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until November 15, for which we have a sufficient amount of data. This leaves us

with 205 daily observations, a time interval that includes all dates that are of inter-

est (three devaluations and a regime change) and continues for nearly a month after

the regime change.5 We also discard ads which were for transactions that did not

involve exchanges between Belarusian rubles and euros, dollars or Russian rubles.

The entries in the database include information on whether quotes were posted by

individuals or by corporations. Ads posted by corporations were disproportionately

made in Minsk and specified extremely high volumes. We only used quotes posted

by individuals for our analysis. This left us with 138,016 entries. 123,369 or 89.39%

of these entries are for transactions in Belarus’ capital Minsk, even though it is home

to less than 20% of Belarus’ population.6 In the following, we will, therefore, focus

on black market activity in Minsk.

Table 5.1: Descriptive statistics

USD EUR RUR total

Number of quotes 101,885 17,756 18,375 138,016

Belarus Volume (millions) 330.326 27.638 1,244.290

Volume (million USD) 330.326 40.248 44.418

Number of quotes 92,139 15,868 15,362 123,369

Minsk Volume (millions) 310.251 24.407 1,071.189

Volume (million USD) 310.251 35.542 38.239

Note: The data in this table cover all ads posted until November 15, 2012. Number

of quotes, total volume of the quotes in terms of the requested currency, as well as the

volume in USD are reported for Belarus and for Minsk separately. We used exchange

rate between USD to EUR and RUR on April 22, 2011 to convert the volumes in USD.

These exchange rates were 0.6867 euros per US dollar and 28.0130 Russian rubles per

US dollar.

Table 5.1 shows the numbers of quotes and total volumes of all quotes for all three

currencies first for the whole country and then for Minsk only. Out of the 123,369

ads in Minsk, 92,139 (74.69%) involved exchanges between Belarusian rubles and

US dollars, 15,868 (12.86%) involved exchanges between Belarusian rubles and eu-

ros and 15,362 (12.45%) involved exchanges between Belarusian rubles and Russian

rubles. To make the volumes comparable, we converted Russian rubles and euros

into US dollars using the exchange rates on April 22, 2011, which is the first day that

we have data for. Since the volume of the quotes we observe in the black market

5The NBB assigned Mondays’ official rates to the preceding weekends. Bloomberg does not provide
exchange rates for the weekends. Therefore, we followed the same strategy as NBB to obtain
observations of official exchange rates for each day in the Bloomberg time series, too.

6Appendix 5.F shows additional descriptive statistics for activity in the country’s six largest cities.
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for dollars is about eight times as high as in the markets for euros and for Russian

rubles, we will concentrate on the black market for dollars. However, we also provide

robustness checks using the other currencies in the appendix.

For our analysis, we aggregated the black market exchange rates at the daily level.

More precisely, we computed volume-weighted average exchange rates

XRt =

∑Nt

j=1XRjtqjt
∑Nt

j=1 qjt
,

where XRjt are the rates stated and qjt are the quantities stated in the jth quote on

day t. Nt is the total number of the quotes that are made on day t. Our data offer

the possibility to distinguish between bid and ask quotes. Figures 5.B.1 to 5.B.3 in

Appendix 5.B show daily volume-weighted average exchange rates for bid and ask

quotes separately. The time series for bid and ask rates move together with an persis-

tent positive spread, i.e. the rates for bids are higher than the rates for asks on most

days in our data. Due to this co-movement analysing the series separately would

not change the conclusions based on one aggregated series. Therefore, all subsequent

analyses in this paper use these aggregated volume-weighted average exchange rates.

To examine how the daily range of quotes or volatility varies over time, we computed

daily volume-weighted standard deviations

RANGEt =

√

√

√

√

∑Nt

j=1 qjt(XRjt −XRt)2

Nt−1
Nt

∑Nt

j=1 qjt
.

In Figure 5.1, the time series of the official exchange rate, the black market exchange

rate, the volume and range in the black market are shown for the time period from

April 22, 2011 to November 15, 2011 for the US dollar (corresponding graphs for the

euro and the Russian ruble can be found in Appendix 5.A). Black market premia

are stable in the absence of new information and increase in anticipation of future

devaluations, which suggests that the black market operates efficiently (Dornbusch,

Dantas, Pechman, de Rezende Rocha & Simões, 1983). The Bloomberg data and the

NBB’s official exchange rates are almost identical until September 21, 2011. With

the implementation of “special sessions as well as ordinary ones” as explained in the

previous section, they deviate from each other. The rate during one session was

allowed to operate under a managed float exchange rate regime to test supply and
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demand. This session is captured by the Bloomberg data, which can be seen by the

convergence of the black market rates and the Bloomberg data during the one-month

period during which two sessions existed. After the introduction of a free-floating

exchange rate, the three series start to move together.
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Figure 5.1: Daily exchange rates, volumes and ranges for the US dollar

At the beginning of our sample period on April 22, 2011, there is an noticeable differ-

ence between black market rates and official rates. Just before the first devaluation

on May 24, 2011, the volume in the black market and black market exchange rates

both peak. Volume decreases after the devaluation and fluctuates between around

one and three million US dollars per day until shortly before the second devaluation.

Close to the introduction of the two-session system in the foreign exchange market

the transaction volume decreases gradually and, as expected, falls to almost zero

with the introduction of the free-floating exchange rate regime. The black market

exchange rates, however, stay higher than official rates after the first devaluation

127



5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
EVIDENCE FROM THE BELARUSIAN BLACK MARKET FOR CURRENCIES

because the devaluation fell short of the required adjustment implied by black mar-

ket rates at the time. Another jump in the black market exchange rates occurred

before the introduction of the two-session system. The jumps in black market ex-

change rates before the first two devaluations suggest that the devaluations were

anticipated by the market participants.

(Reinhart & Rogoff 2004) provide evidence that proxies for the size of the black

markets relative to the official markets are positively correlated with the size of the

black market premia. We observe a similar pattern for the volumes of quotes posted

on Prokopovi.ch (compare Figure 5.1). The period before the second devaluation in

September 2011 is an exception: black market premia went up, but activity did not.

Since it had been announced two weeks before that a free floating system would be

installed, users seem to have postponed their activity to trade later on in the official

market.

Another way of describing the black market rates with respect to the official rates

is to look at the black market premia as in (Reinhart & Rogoff 2004). Reinhart and

Rogoff classify black markets into three different categories according to the sizes of

the black market premia: they classify under 10% as low, between 10% and 50% as

moderate and 50% and above as high. Figure 5.2 plots the black market premia for

three currencies in Belarus with respect to Bloomberg foreign exchange rates over

the period under consideration.7 According to Reinhart and Rogoff’s classification,

black market premia in Belarus were“moderate”most of the time, and became“high”

just before the devaluations. They vanished entirely with the implementation of the

free-floating system.

7Figure 5.C.1 in the Appendix presents the black market premia with respect to NBB exchange
rates.
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Figure 5.2: Black market premia in percent respect to Bloomberg

5.4 The relation between black and official mar-

kets

In economies with price controls it is common that black markets emerge as paral-

lel markets, in which people are able to trade at different rates than official rates.

The reason why black markets emerge is excess demand for the good whose price is

regulated. This is also what happened in Belarus’ foreign exchange market before

the website was launched. (Ioffe & Yarashevich 2011) note that demand for foreign

currencies exceeded supply at the official rates right before the website was launched:

“Belarusian banks [...] reported a shortage of hard currency. In late March 2011, hard

currency altogether disappeared from the country’s exchange outlets, whereupon the

end of unobstructed access to hard currency provoked a consumer panic with Belaru-

sians promptly stocking up on such necessities as sugar, salt, and vinegar.” Since it

was not possible to trade in official market at official rates the emerged black market

acts as a substitute to the black market. Economically, however, black markets are

not only relevant as substitutes for official markets. (Reinhart & Rogoff 2004) show

that in most of countries that enacted price controls (pegs) in the foreign exchanges

market after WWII black market exchange rates were better indicators of monetary

policy and economic conditions than the official foreign exchange were. This makes
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black markets an indirect factor for exchange rate-setting behavior.

Table 5.1: Probit estimation results.

premia w.r.t. Bloomberg premia w.r.t. NBB

(1) (2) (3) (4)

constant -2.219*** -32.846*** -5.631*** -33.962***

(0.314) (6.842) (1.378) (6.175)

7d premium -0.052 19.388* 9.572*** 20.921*

(0.731) (11.497) (3.123) (11.665)

7d volume -3.48×10−7*** -3.58×10−6** -8.89×10−7*** -4.01×10−6**

(1.06×10−7) (1.46×10−6) (2.83×10−7) (1.71×10−6)

7d range 4.81×10−3*** 0.029*** 2.34×10−3* 0.039***

(1.03×10−3) (6.19×10−3) (1.36×10−3) (5.22×10−3)

refinancing rate 0.503*** -0.077

(0.138) (0.220)

balance of payments -0.011*** -9.67×10−3***

(2.68×10−3) (1.99×10−3)

foreign reserve assets -1.08×10−3* 4.92×10−3*

(6.23×10−4) (2.86×10−3)

log likelihood -52.643679 -16.204368 -38.852761 -13.313116

observations 201 201 201 201

Note: The dependent variable is an indicator that becomes one during the seven days before each of

the three major devaluations that occurred on May 24, September 21 and October 12 (beginning of

the free-floating regime). The independent variables are averages of black market premia, volumes and

ranges measured using volume-weighted standard deviations over the preceding seven days. The time

period spans from April 29 to November 15, 2011. Specifications (1) and (3) show robust standard

errors in parentheses, specifications (2) and (4) show standard errors clustered at the monthly level.

Following (Reinhart & Rogoff 2004), we perform probit regressions in which we

regress dummies (which are equal to one during the seven days before the three

devaluations and zero otherwise) on two different sets of variables. The first set

of variables consists of average black market premia, average volume and average

range during the preceding seven days. We use the black market premia with re-

spect to the Bloomberg and NBB exchange rates separately. The corresponding

estimation results of this specification are given in column (1) and (3) in Table 5.1.

The two estimation results are qualitatively very similar but quantitatively slightly

different. The estimated coefficients indicate that black market premia and range

are positively correlated with upcoming devaluations, whereas volume is negatively

130



5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
EVIDENCE FROM THE BELARUSIAN BLACK MARKET FOR CURRENCIES

correlated with upcoming devaluations. The coefficient on black market premia is,

however, not always statistically significant. The negative sign on the effect of vol-

ume is probably due to the decrease in black market activity after the announcement

of the free-floating regime and the special trading sessions with two segments in the

official exchange rate market on August 30.

Note that, since black market premia depend crucially on official exchange rates, the

dependent variable in our probit regressions is to some extent defined based on one

of the right-hand side variables. This does not imply that black market premia have

explanatory power by construction (black market rates might jump simultaneously).

But it is remarkable that black market volume and range display even higher levels

of statistical significance than black market premia. Robustness checks for the less

active black markets for euros and Russian rubles can be found in Appendix 5.C. In

these markets, black market premia are the most significant predictors of upcoming

devaluations.

The question arises whether the black market just captures information that is avail-

able in other fundamental data. To investigate this question, in specifications (2)

and (4) of Table 5.1 we include three fundamental variables in our probit regres-

sions: the Belarusian refinancing rate and balance of payments, which are available

at the monthly level, as well as foreign reserve assets, for which we have quarterly

data.8 Our three measures of black market activity remain statistically significant

predictors of devaluations even when we control for fundamental variables.

Fundamental variables are known to be of little use in predicting changes in free-

floating exchange rates (Meese & Rogoff, 1983b; Meese & Rogoff, 1983a). In our

setting with a fixed exchange rate regime, however, fundamentals are statistically

significant predictors of devaluations even in the short run. Asset pricing models

of exchange rates (Engel & West, 2005) explain both, the Meese-Rogoff puzzle and

why it does not apply in our context: current fundamentals were priced in the black

market but not in the fixed official exchange rates.

The findings in Table 5.1, however, do not necessarily mean that policy makers

based their decisions on black market activity. The coefficients would be significant

even if the black market were small and exogenous (Dornbusch, Dantas, Pechman,

de Rezende Rocha & Simões, (1983)). But they imply that the black market effi-

ciently anticipates the devaluations and regime changes that we observe in our data.

8We obtained these data on fundamental variables from Bloomberg.
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Following the probit regressions, we conduct several additional statistical analy-

ses to establish the time series properties and examine whether the black market

is helpful in forecasting the devaluations. Similar investigations have been con-

ducted by (Akgiray, Aydogan, Booth & Hatem 1989), (Booth & Mustafa 1991),

(Moore & Phylaktis 2000), (Dawson, Millsaps & Strazicich 2007) and (Caporale &

Cerrato 2008).

We first test for the presence of unit roots in our exchange rate time series. Aug-

mented Dickey-Fuller tests indicate that all series are integrated of order one (see

Appendix Table 5.D.1). However, it has been shown that in the presence of struc-

tural breaks, which we are likely to have in our data due to the devaluations and

the regime change (see Figure 5.1), unit-root tests too often fail to reject the null

hypothesis (Glynn, Perera & Verma, 2007). We thus apply the Lagrange multiplier

unit root test with two structural breaks by (Lee & Strazicich 2003) where the break

dates are endogenously determined.9 The results of these two-break LM unit root

tests with estimated break dates can be found in Appendix Table 5.D.2.

In Figure 5.1, we plot the time series of exchange rates in the black market for dollars

with estimated break dates and devaluations. The solid vertical lines indicate the

estimated dates of the two structural breaks, the dashed vertical lines indicate the

devaluations.10 The first structural break happened slightly before the first devalu-

ation, while the second structural break happened approximately one month before

the second devaluation. The timing of these estimated structural break dates in the

black market exchange rate time series indicates that the black market was able to

efficiently process information about upcoming devaluations.

9The technical details of the test can be found in (Lee & Strazicich 2003). A brief summary of the
implementation is given in the Appendix 5.D. For the application of the test, we used GAUSS
codes shared with us by the authors.

10Corresponding graphs for euros and Russian rubles, as well as for official exchange rates can be
found in the Figure 5.D.1 in the Appendix.
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Figure 5.1: Exchange rates and estimated break points: Dashed vertical lines are estimated break

points. Solid vertical lines are the important dates; May 24: first devaluation, September 21: second

devaluation, October 12: final devaluation.

The results of tests for Granger causality, which can be found in Appendix 5.E further

support this interpretation. To apply the Granger causality tests, we first removed

all trends in our time series according to the results of the LM unit root tests. We

find that black market exchange rates Granger cause Bloomberg official exchange

rates (see Appendix Table 5.E.4), but only weak evidence of Granger causality in

the opposite direction. This does not necessarily imply economic causality, i.e. it is

not necessarily the case that the Belarusian authorities devalued in response to the

black market premium. But the black market rates reflected market conditions, to

which the official exchange rates were adjusted only with some lag.

The analysis in this section builds on the argument that, while the official foreign

exchange rates were still fixed, the black market processed available information effi-

ciently whereas the official foreign exchange market did not. Additional evidence for

efficiency in the black market, besides the stability of black market premia during

normal times, can be found in Appendices 5.E and 5.F. Using tests for Granger

causality (Granger, 1969) we show that information flowed from markets, in which

there was more activity to less active markets. In Appendix 5.E, Table 5.E.1, we

demonstrate that information spreads form the black market for dollars to the black

markets for euros and Russian rubles. In Appendix 5.F, we demonstrate that infor-
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mation spreads form the country’s economic center, Minsk, to the five next largest

cities in Belarus.

5.5 Conclusion

Using data from the website Prokopovi.ch, we investigate the relation between black

market and official exchange rates during the Belarusian currency crisis of 2011.

Prokopovi.ch, which was set up in April 2011, allowed Belarusian citizens to find

potential trading partners in the black market for foreign exchange. Technological

progress has, thus, helped Belarusians get around government restrictions more eas-

ily: the creation of a website like Prokopovi.ch, which reduced transaction costs in

the black market, would not have been possible a few years earlier.

During the time interval under consideration, Belarus experienced three devalua-

tions, a period with fixed exchange rates in two segments and an exchange rate

regime change. Various statistical tests suggest that the devaluations of the Belaru-

sian ruble in the official market were anticipated by the black market. It is hardly

necessary to repeat that we are dealing with highly interdependent forces. On the

one hand, black market activity reflected adverse economic conditions during the

crisis. These economic developments would have occurred even in the absence of a

black market, but they also made the black market more valuable as an alternative

for Belarusians who wanted to exchange foreign currency. On the other hand, the

emergence of the black market may have worked as a catalyzer which accelerated

the course of events that ultimately resulted in a move to free-floating exchange rates.

The episode we describe resembles developments that took place in many other

countries around the world earlier and over a longer period (see Reinhart & Rogoff,

2004). (Gwartney, Lawson & Easterly 2006) and (Shleifer 2009) document that

black markets for foreign exchange have vanished in nearly all countries (Belarus

being an exception) between 1980 and 2005. This was preceded by a broad move to

free-floating exchange rate regimes, at first glance a sign of financial liberalization.

Regular interventions in the foreign exchange market, however, suggest that, like

many other central banks in the rest of the world, the National Bank of Belarus has

merely switched towards more subtle measures to maintain control over foreign ex-

change rates. The NBB would not be able to afford getting the exchange rates back

to the levels of the first half of 2011, which had highly overvalued the Belarusian

ruble. It has, however, been able to keep the exchange rates within relatively narrow

ranges since November 2011.
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Appendix 5.A Supplementary data
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Figure 5.A.1: Daily exchange rates, volumes and ranges for the euro.
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Figure 5.A.2: Daily exchange rates, volumes and ranges for the Russian ruble.
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Appendix 5.B Comparison bid versus ask quotes
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Figure 5.B.1: Exchange rates and volumes of bid and ask quotes in the black market for dollars in

Minsk separately.
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Figure 5.B.2: Exchange rates and volumes of bid and ask quotes in the black market for euros in

Minsk separately.
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Figure 5.B.3: Exchange rates and volumes of bid and ask quotes in the black market for Russian

rubles in Minsk separately.

142



5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
EVIDENCE FROM THE BELARUSIAN BLACK MARKET FOR CURRENCIES

Appendix 5.C Supplementary probit analysis

Table 5.C.1: Probit estimation results for other currencies.

the black market for euros

premia w.r.t. Bloomberg premia w.r.t. NBB

(1) (2) (3) (4)

constant -1.605*** -4.684*** -3.590*** -4.449***

(0.221) (1.709) (0.511) (1.537)

7d premium 1.992** 7.294*** 7.624*** 9.445**

(0.981) (2.110) (1.677) (4.679)

7d volume -5.25×10−6** -8.99×10−6 -3.76×10−6 -1.24×10−5

(2.08×10−6) (1.04×10−5) (2.75×10−6) (1.04×10−5)

7d range 8.19×10−4 -1.11×10−3 -3.21×10−3 -9.09×10−4

(1.54×10−3) (4.52×10−3) (2.06×10−3) (4.89×10−3)

refinancing rate 0.126** -0.084

(0.058) (0.080)

balance of payments -1.67×10−3* -1.06×10−3*

(8.69×10−4) (6.22×10−4)

foreign reserve assets -1.17×10−3*** 9.07×10−4

(3.26×10−4) (8.98×10−4)

log likelihood -59.046364 -45.384236 -43.853405 -40.122483

observations 198 198 198 198

the black market for Russian rubles

constant -1.638*** -6.324** -4.252*** -6.026

(0.284) (3.170) (0.869) (4.265)

7d premium 3.349*** 7.227*** 7.927*** 7.819**

(0.934) (1.982) (1.966) (3.658)

7d volume -3.75×10−7*** -4.12×10−7** -3.49×10−7*** -3.66×10−7**

(6.28×10−8) (1.59×10−7) (7.33×10−8) (1.76×10−7)

7d range 0.090* 0.115 0.057 0.112

(0.049) (0.304) (0.076) (0.350)

refinancing rate 0.188*** 0.011

(0.044) (0.092)

balance of payments -9.59×10−4*** -1.49×10−4

(2.23×10−4) (2.19×10−2)

foreign reserve assets -1.28×10−3*** 5.31×10−4

(2.70×10−4) (5.81×10−4)

log likelihood -45.676 -35.369 -33.526 -33.008

observations 198 198 198 198

Note: All definitions of variables and standard errors are analogous to Table 5.1, but we use

data on the black markets for euros and Russian rubles instead. We have fewer observations

than in Table 5.1 because activity in these markets begins later than in the market for US

dollars.

Table 5.C.1 shows regressions analogous those in Table 5.1 using data on activity in
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the black markets for euros and Russian rubles. Recall that there is less activity in

these markets than in the black market for dollars. In contrast to Table 5.1, average

premia on the seven preceding days are now the strongest and most robust predictor

of upcoming devaluations. The signs of the coefficients on volume and range are the

same as in Table 5.1, but they are not always statistically significant. Fundamental

variables, which we add in (2) and (4), do. again, not affect the predictive power of

black market activity much.
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Figure 5.C.1: Black market premia in percent with respect to NBB
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Appendix 5.D Unit root tests
Table 5.D.1: Testing for stationarity/unit root.

Level

statistics p-value

BM BYR USD -1.85 0.35

BM BYR EUR -1.65 0.46

BM BYR RUB -2.25 0.19

NBB BYR USD -0.53 0.88

NBB BYR EUR -0.54 0.88

NBB BYR RUB -0.56 0.88

Bloom BYR USD -0.65 0.86

Bloom BYR EUR -0.78 0.82

Bloom BYR RUB -0.51 0.89

Note: Augmented D-F test.

Details of the LM test proposed by (Lee & Strazicich 2003):

The test proposed by (Lee & Strazicich 2003) is a Lagrange multiplier unit root test

with two structural breaks where the break dates are endogenously determined. Their

test allows for changes in the level and/or the trend under both the null and alternative

hypotheses. We consider the version with changes in both level and trend. Under the

null hypothesis, the series has a unit root, and under the alternative, the series is trend

stationary. In both cases, there are two changes in the levels and trends. Formally, the

null and alternative hypotheses can be written as follows:

H0 : yt = µ0 + d1B1t + d2B2t + d3D1t + d4D2t + yt−1 + ν1t (5.1)

H1 : yt = µ1 + γt+ d1D1t + d2D2t + d3DT1t + d4DT2t + ν2t. (5.2)

where ν1t and ν2t are stationary errors. Let TBj
for j = 1, 2 denote the time period when

a break occurs; Bjt = 1 for t = TBj
+1, j = 1, 2, and 0 otherwise. Djt = 1 for t ≥ TBj

+1,

j = 1, 2, and 0 otherwise. DTjt = t− TBj
for t ≥ TBj

+ 1, j = 1, 2, and 0 otherwise.
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Table 5.D.2: Two-break minimum LM unit root tests

Series k TB1 TB2 Test-stat. λ = (TB1/T, TB2/T )

BM BYR USD 3 17-May 17-Aug -3.93 (0.1, 0.6)

BM BYR EUR 4 25-May 12-Aug -4.02 (0.2, 0.5)

BM BYR RUB 0 15-May 19-Sep -3.74 (0.1, 0.7)

NBB BYR USD 7 23-May 19-Oct -6.78∗∗∗ (0.1, 0.9)

NBB BYR EUR 7 23-May 19-Oct -6.66∗∗∗ (0.1, 0.9)

NBB BYR RUB 7 23-May 19-Oct -6.78∗∗∗ (0.1, 0.9)

Bloom BYR USD 0 25-May 20-Sep -4.26 (0.2, 0.7)

Bloom BYR EUR 0 25-May 19-Sep -4.38 (0.2, 0.7)

Bloom BYR RUB 7 23-May 19-Sep -5.14 (0.1, 0.7)

Note: k is the optimal number of lagged first-difference terms included in the

unit root test to correct for serial correlation. TB1 and TB2 are the estimated

break dates. λ is the location of the breaks within the sample for which critical

values are determined. Critical values are reported in Table 1 of (Strazicich

et al. 2004). ***, ** and * indicate significance at the 1, 5 and 10% levels,

respectively.

Figure 5.D.1 shows that the two endogenously estimated structural breaks coincide with

the respective devaluations in the NBB’s and Bloomberg’s official exchange rate data.
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Figure 5.D.1: Exchange rates and estimated break points: Dashed vertical lines are estimated break

points. Solid vertical lines are the important dates; May 24: first devaluation, September 21: second

devaluation, October 12: final devaluation.
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Appendix 5.E Tests for Granger causality

Details on detrending:

In order to apply the Granger causality test among exchange rate series, we need to detrend

the series. For that, we use the results of the LM-Unit root test. For the series for which

we rejected the unit root hypothesis, i.e. NBUSD, NBEUR, NBRUB, BUSD, BEUR and

BRUB, we run the following regression:

Yt = m0 +m1D1t +m2D2t +m3t+m4DT1t +m5DT2t + ǫt (5.3)

The residuals from this regression, ε̂t, are detrended series of these series denoted by

NBUSD*, NBEUR*, NBRUB*, BUSD*, BEUR* and BRUB*. The black market ex-

change rates, BMUSD, BMEUR and BMRUB, are detrended differently since they are

non-stationary. For these series we run the following regression:

∆Yt = m0 +m1B1t +m2B2t +m3t+m4D1t +m5D2t + ǫt (5.4)

By taking first differences, we deal with the unit roots and by regressing on the structural

break dummies, we detrend the stationary first difference series. Again, the residuals are

the detrended stationary series denoted by BMUSD*, BMEUR*, BMRUB*. In Figure

5.E.1, we plot the detrended series. For all graphs, the red, short-dashed lines are depen-

dent variables from equation 5.3 or 5.4. Hence, for black market exchange rates, the red

lines are first differences of the exchange rates, whereas for the other two market the red

lines are the actual series. The green, long-dashed lines are the fitted series and the blue,

solid lines are the residuals which we use for the following causality analysis.
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Figure 5.E.1: Detrended series: The regression equations are given in equations 5.3 and 5.4. The

decision on which of these two models is used is made based on the results in Table 5.D.2. For

stationary series equations 5.3 is used and for non-stationary series equations 5.4 is used.

Granger causality tests:

Table 5.E.1: Causality among black market exchange rates.

AIC LR

H0 F-Stat p-value k F-Stat p-value k

BMUSD ; BMEUR 17.61 0.00 3 3.75 0.00 17

BMEUR ; BMUSD 5.95 0.00 1.26 0.23

BMUSD ; BMRUB 14.21 0.00 5 2.55 0.00 29

BMRUB ; BMUSD 0.44 0.82 1.27 0.19

BMRUB ; BMEUR 7.82 0.00 2 3.82 0.00 6

BMEUR ; BMRUB 13.70 0.00 4.57 0.00

Note: AIC and LR are used to determine the optimal lag length. k is

the optimal number of lagged. ; stands for “does not Granger cause.”
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Table 5.E.2: Causality among National Bank exchange rates.

AIC LR

H0 F-Stat p-value k F-Stat p-value k

NBUSD ; NBEUR 2.04 0.04 9 1.56 0.07 22

NBEUR ; NBUSD 2.08 0.03 1.66 0.04

NBUSD ; NBRUB 4.38 0.01 2 3.16 0.00 30

NBRUB ; NBUSD 9.31 0.00 2.96 0.00

NBRUB ; NBEUR 1.20 0.26 22 0.83 0.48 3

NBEUR ; NBRUB 1.48 0.09 5.31 0.00

Note: AIC and LR are used to determine the optimal lag length. k is

the optimal number of lagged. ; stands for “does not Granger cause.”

Table 5.E.3: Causality among Bloomberg exchange rates.

AIC LR

H0 F-Stat p-value k F-Stat p-value k

BUSD ; BEUR 0.19 0.99 22 0.19 0.99 22

BEUR ; BUSD 1.75 0.03 1.75 0.03

BUSD ; BRUB 0.37 0.99 29 0.37 0.99 29

BRUB ; BUSD 25.81 0.00 25.81 0.00

BRUB ; BEUR 0.36 0.99 28 0.38 0.99 27

BEUR ; BRUB 2.86 0.00 2.86 0.00

Note: AIC and LR are used to determine the optimal lag length. k is

the optimal number of lagged. ; stands for “does not Granger cause.”

Table 5.E.4: Causality among black market and Bloomberg exchange rates for all currencies

LR

H0 F-Stat p-value k

Black Market USD ; Bloomberg USD 2.36 0.00 28

Bloomberg USD ; Black Market USD 0.97 0.52

Black Market EUR ; Bloomberg EUR 1.60 0.04 28

Bloomberg EUR ; Black Market EUR 2.12 0.00

Black Market RUB ; Bloomberg RUB 3.05 0.00 24

Bloomberg RUB ; Black Market RUB 1.19 0.26

Note: AIC and LR are used to determine the optimal lag length. k is the

optimal number of lagged. ; stands for “does not Granger cause.”
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Appendix 5.F Black market exchange rates across

the country

Tables 5.F.1 to 5.F.2 show the distribution of implied volumes of the quotes across the

six largest cities in Belarus. The black market for foreign exchange was thickest in Minsk.

The share of volume in Minsk is higher for dollar trades than for euros and Russian rubles.

Euros are traded more in cities in the west of the country like Brest, Russian rubles are

traded more in cities in the east of Belarus like Gomel. As mentioned earlier, we dropped

ads posted by corporations. Few ads were posted by corporations but these had high

volumes. If we had included them, more than 99% of the volume would have been for ads

where trades were supposed to take place in Minsk.

Table 5.F.1: Distribution of adds across cities.

city pop (2010) no. of quotes percent no. of quotes/pop

Minsk 1,834,200 123,552 89.3938 0.0674

Gomel 484,300 2,787 2.0163 0.0058

Brest 310,800 3,035 2.1958 0.0098

Grodno 328,000 2,155 1.5591 0.0066

Vitebsk 348,800 2,078 1.5034 0.0060

Mogilev 354,000 1,521 1.1004 0.0043

. . .

Belarus 9,503,807 138,221 100.00 0.0145

Note: All three currencies; entire period until January 25, 2012.

Table 5.F.2: Implied volume of quotes by currencies across cities.

Implied volume of quotes

city pop (2010) USD EUR RUB

(million USD) (million EUR) (million RUB)

Minsk 1,834,200 310.781 24.431 1,075.554

Gomel 484,300 3.505 0.392 44.494

Brest 310,800 4.112 0.687 13.221

Grodno 328,000 2.330 0.254 7.295

Vitebsk 348,800 2.996 0.546 47.690

Mogilev 354,000 2.009 0.158 13.751

. . .

Belarus 9,503,807 330.863 27.668 1,248.665

Note: Entire period until January 25, 2012.

In the following, we analyze the black market exchange rates for USD for six big cities.

Specifically, we look at causality relations between Minsk and the five next biggest cities.
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The structure is similar to the Appendices 5.D and 5.E. First, we test for unit root using

the ADF test. Then, to take care of structural breaks we apply the LM unit root test

proposed by (Lee & Strazicich 2003). Lastly, using the detrended series, we apply the

Granger causality test to find causal relationships between the series in these cities.

Table 5.F.3: Augmented D-F test results in big cities.

Minsk Gomel Brest Grodno Vitebsk Mogilev

statistics -1.72 -1.98 -1.67 -2.01 -1.91 -1.79

p-value 0.42 0.29 0.45 0.28 0.32 0.38

Note: Augmented D-F test results for stationarity/unit root of BM USD in big

cities.

According to the results in Table 5.F.3, the unit root hypothesis cannot be rejected for all

cities. However, due to the possible structural breaks, we apply LM unit root tests to test

for unit roots with structural breaks against trend stationary processes. The results for

all six cities are given in Table 5.F.4.

Table 5.F.4: Two-break minimum LM unit root tests for BM USD series in big cities

Series k TB1, TB2 Test-statistics λ = (TB1/T, TB2/T )

Minsk 8 23.06, 16.08 -3.7654 (0.30,0.56)

Gomel 3 22.05, 12.08 -4.7128 (0.18,0.70)

Brest 0 24.05, 10.08 -4.0067 (0.16,0.58)

Grodno 8 20.05, 15.08 -4.1678 (0.17,0.72)

Vitebsk 8 24.05, 15.08 -4.3336 (0.18,0.72)

Mogilev 8 17.05, 10.08 -6.5550∗∗ (0.14,0.73)

Note: k is the optimal number of lagged first-difference terms included in the

unit root test to correct for serial correlation. TB1 and TB2 are the estimated

break dates. λ is the location of the breaks within the sample for which critical

values are determined. Critical values are reported in Table 1 of (Strazicich

et al. 2004). ***, ** and * indicate significance at the 1, 5 and 10% levels,

respectively.

Results of two-break minimum LM unit root tests for BM USD series in big cities are

given in Table 5.F.4. For the five biggest series, we cannot reject the unit root hypothesis

at all meaningful significance levels. For the series for Mogilev, the unit root hypothesis is

rejected at a 5% significance level. The plots of these series, along with estimated break

dates, are given in Figure 5.F.1.
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Figure 5.F.1: Exchange rates and estimated break points: Vertical, red dashed lines are

estimated break points.

Based on these results, we detrend these series by taking the first difference and estimating

as in Equation 5.4.

152



5. PRICE DYNAMICS IN REPRESSIVE ECONOMIES: PRELIMINARY
EVIDENCE FROM THE BELARUSIAN BLACK MARKET FOR CURRENCIES

-800

-400

0

400

800

-800

-400

0

400

800

M5 M6 M7 M8 M9 M10 M11

2011

Residual Actual Fitted

BM USD in Minsk

-1,500

-1,000

-500

0

500

1,000

-1,500

-1,000

-500

0

500

1,000

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26

M5 M6 M7 M8 M9

Residual Actual Fitted

BM USD in Gomel

-1,200

-800

-400

0

400

800
-800

-400

0

400

800

M4 M5 M6 M7 M8 M9 M10

2011

Residual Actual Fitted

BM USD in Brest

-1,500

-1,000

-500

0

500

1,000

1,500

-1,500

-1,000

-500

0

500

1,000

1,500

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26

M5 M6 M7 M8 M9

Residual Actual Fitted

BM USD in Grodno

-1,200

-800

-400

0

400

800

1,200

-1,200

-800

-400

0

400

800

1,200

9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26

M5 M6 M7 M8 M9

Residual Actual Fitted

BM USD in Vitebsk

-2,000

-1,000

0

1,000

2,000

3,000

-2,000

-1,000

0

1,000

2,000

3,000

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12

M5 M6 M7 M8 M9

Residual Actual Fitted

BM USD in Mogilev

Figure 5.F.2: Detrended series. The Regression equations are given in Equation 5.4.
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Table 5.F.5: Causality among different cities for USD exchange rates.

LR AIC

H0 F-Stat p-value k F-Stat p-value k

Minsk ; Gomel 4.86 0.00 29 7.55 0.00 16

Gomel ; Minsk 1.83 0.02 3.78 0.00

Minsk ; Brest 2.25 0.00 21 8.12 0.00 5

Brest ; Minsk 2.11 0.01 2.22 0.06

Minsk ; Grodno 3.19 0.00 27 3.19 0.00 27

Grodno ; Minsk 1.15 0.32 1.15 0.32

Minsk ; Vitebsk 2.33 0.00 22 2.33 0.00 22

Vitebsk ; Minsk 1.33 0.18 1.33 0.18

Minsk ; Mogilev 4.68 0.00 15 3.46 0.00 21

Mogilev ; Minsk 1.43 0.15 1.46 0.12

Note: LR, AIC and SIC are used to determine the optimal lag length. k

is the optimal number of lagged. ; stands for “does not Granger cause.”

Table 5.F.5 indicates that we always reject the hypothesis that the black market exchange

rates for Minsk do not Granger cause the exchange rate in smaller cities. For the second

and third biggest cities, Gomel and Brest, there is statistical evidence that the causality

works in both directions. However, for the other three cities, there is no statistical evidence

for causality from smaller cities to Minsk. Unfortunately, we cannot repeat this analysis

for other currencies, since disaggregation of the data by cities would lead to time series

with too many missing observations.
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Wir haben die Idee gemeinsam entwickelt und die Ergebnisse gemeinsam inter-

pretiert.

Kapitel 5 entstammt einer gemeinsamen Arbeit mit Hannes Hütt (UBS Zürich) und
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