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that manufacturer websites tend to charge higher prices than retail websites, and
that manufacturers who limit distribution of their product in the physical world also
tend to avoid having their product appear on websites that offer especially deep
discounts. Freedman and Jin (2011) retrieve data about lenders and borrowers at
the microfinance person-to-person lending site Prosper.com, assessing the magni-
tude of asymmetric information, efforts to mitigate information asymmetry, and
pricing of risk. They find that early lenders apparently did not understand the risks
involved, and as the lenders learned to evaluate these risks, high-risk borrowers
found themselves unable to receive loans through this mechanism.

Online data collection typically calls for a three-step procedure: A first compo-
nent retrieves web pages from a web server, often checking an input file for a list of
pages to retrieve, terms to search for, or similar instructions. Next, a parser receives
web server replies and extracts the data elements of interest to the researcher, storing
this data in an output file. Finally, a researcher can use standard tools to import
and analyze the output file. Of course numerous refinements on this approach are
possible, and subsequent sections present some of the variations.

Researchers can implement data collection systems in a number of program-
ming languages. When demonstrating data collection in a classroom or assignment,
I often offer Visual Basic for Applications (VBA) code that stores data directly in
Excel—letting Excel handle storage of both inputs and outputs. resents
sample code from this approach. For larger projects, researchers often choose Perl,
PHP, or Python.

Long-Term Data Retrieval

It is sometimes helpful to collect data over an extended period, which yields
a larger sample as well as insight into changes over time. When data collection is
repeated periodically—a step that can be programmed to occur at preset time inter-
vals—a one-time script can be converted into a system for continued data retrieval.

For example, Ellison and Ellison (2009) collect data on consumers making
online purchases of computer memory modules. They examine hourly data over a
year, using the Pricewatch.com search engine, which displays lists of products being
sold by participating online retailers at their own website. To measure users’ incen-
tive to buy from out-of-state online sellers (often thereby avoiding state sales tax),
Ellison and Ellison need variation in users’ choice sets to draw conclusions about
user preferences. Because choices change as online sellers adjust their prices, more-
frequent data improves the power of the analysis. They find that states with higher
sales taxes for off-line purchases tend to have more online purchases—with buyers
thereby often avoiding the state sales tax.

Long-term data collection can be particularly important for analysis of price
levels and inflation. Cavallo (2011) collected daily prices of 80,000 supermarket
products taken from the public web pages of online retailers in four countries over
a period of three years. This price data is then used to explore patterns in price
stickiness. Cavallo finds a bimodal pattern of price changes—that is, price changes
are significantly positive or negative but few changes are close to zero, confirming
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Figure 1
Sample Worksheet and Script for Basic Online Data Collection

A B
1 ISBN Rank
2 0300151241
3 0691143285
4 0195340671

Sub GetAmazonDataDemo ()
‘retrieves sales ranks from Amazon
‘INPUT: sheetl column A — gives a list of ISBN-10 numbers
‘OUTPUT: sheet 1 column B - reports Amazon sales ranks

Dim curcell As Range, htmlresponse As String  ‘required variables

‘iterate through rows of the first column

For Each curcell In ActiveWorkbook.Sheets(“Sheetl”) . Range (“A:A”)
‘leave the loop when encounter a blank value in column A
If curcell.Value = “” Then Exit For

‘row 1 is the header row — don’t do anything there
If curcell.Row > 1 Then
‘get Amazon product detail page with this ISBN
htmlresponse = GetURL(“http://www.amazon.com/o/ASIN/” & Trim (curcell.Value))

parsel = GetBetween (htmlresponse, “Sales Rank:”, “ in”)
rankval = GetAfter(parsel, “#”)

‘store rank in column B
curcell.Offset(0, 1).Value = rankval
End If
Next curcell ‘proceed to next row
End Sub

Function GetURL (url)
‘INPUT: a URL to be retrieved
‘OUTPUT:the HTTP body at the specified URL
‘REQUIREMENTS: a HTTP object: Winhttp, Xmlhttp, Winhttprequest, or Serverxmlhttp
‘ERROR HANDLING: none — should be added for production use!

On Error Resume Next
Set objHTTP = CreateObject(“WinHttp.WinHttpRequest.5.1”)
If objHTTP Is Nothing Then Set o = CreateObject(“Microsoft.xmlhttp”)
If objHTTP Is Nothing Then Set o = CreateObject(“winhttp.winhttprequest”)
If objHTTP Is Nothing Then Set o = CreateObject(“MSXML2.ServerXMLHTTP”)
objHTTP.Open “GET”, url, False
objHTTP.send
GetURL = objHTTP.responsetext
End Function

Function GetBetween (s, s1, s2)
‘INPUT: s -string to search;
sl - string that marks start of retrieval
s2 - string that marks end of retrieval
‘OUTPUT: the portion of s that comes strictly between s1 and s2
‘ERROR HANDLING: if s1 or s2 is not found, returns a blank string

pl = InStr(s, s1)

If p1 = 0 Then Exit Function ‘sl was not found
p2 = InStr(pl + Len(sl), s, s2)
If p2 = 0 Then Exit Function ‘s2 was not found

GetBetween = Mid(s, pl + Len(sl), p2 - pl - Len(sl))
End Function

Function GetAfter(ByVal s As String, ByVal s1 As String)
‘INPUT: s - string to search; sI - string that marks start of retrieval
‘OUTPUT: the portion of s that comes strictly after s1; if s1 is not found, all of s
pl = InStr(s, s1)
If p1 = 0 Then GetAfter = s: Exit Function
GetAfter = Mid(s, pl + Len(sl), Len(s) - pl - Len(sl) + 1)
End Function
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the predictions of menu cost models. He also finds synchronization of prices for
goods that are close competitors within product categories.

Multistep Data Retrieval

More complex data retrieval systems can monitor multiple sources and adjust
their configurations based on what occurs. For example, in Edelman (2002), I use
a two-step process to measure the effects of recommendations by Amazon’s edito-
rial staff. A first system identifies which books Amazon’s editorial staff recommend,
running repeatedly to uncover new books soon after the recommendations begin.
Then a second system tracks the sales rank of each such book—allowing measure-
ment of the sales increase attributable to Amazon’s recommendation. This approach
allows examination of interaction between multiple economic actors, and if one set
of events is at least locally exogenous, this approach can identify causal effects.

To measure users’ sharing on peer-to-peer networks, Bhattacharjee, Gopal,
Lertwachara, and Marsden (2006) also rely on a multistep collection process. A
first system searches for randomly selected genres to retrieve a list of users sharing
music. For selected users, a second system then activates a “Find More From Same
User” function to retrieve information about the total number of songs that user
is sharing. The authors collect weekly data for a year, yielding a measurement
of users’ response to threatened litigation by the recording industry. Notably,
Bhattacharjee et al. collect data not from sites presented to users in browsers such as
Internet Explorer and Firefox, but rather from Kazaa and WinMx, two file-sharing
programs users can install on their computers. Data collection in this context calls
for scripting to operate programs’ menus and buttons and to capture results from
program windows.

Collecting Data from Secondary Sources

For some purposes, researchers may find it preferable to collect data from
aggregators that assemble data from multiple underlying sources. For example,
Baye, Morgan, and Scholten (2004) examine retailers’ prices at a comparison shop-
ping service (a website that lists prices of selected items at multiple retailers) to
measure the breadth of price dispersion. Baye, Morgan, and Scholten find substan-
tial price dispersion and little evidence of “the law of one price.”

For any researcher needing information about the history of a website—
whether on a one-off basis or for large-sample analysis—the Internet Archive is
the natural choice. With copies of 150 billion pages dating back to 1996 (Internet
Archive 2011), the Internet Archive provides no-charge access to prior versions of
most online materials, facilitating all manner of historic analysis. Seamans and Zhu
(2010) use the Internet Archive to gather historic data on Craigslist postings to
explore relationships between the entry of Craigslist into a market and newspaper
circulation and pricing.

While Internet Archive preserves historic materials, certain secondary sources
analyze and tabulate current user behavior. For example, Google Trends reports
the frequency of particular searches at Google. Using Google Trends data, Choi
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and Varian (2009) predict future filings for unemployment benefits, finding an
improvement over official government forecasts. Wu and Brynjolfsson (2009) use
Google searches to predict housing prices and sales, while Ginsberg, Mohebbi,
Patel, Brammer, Smolinski, and Brilliant (2009) use data from Google searches to
detect influenza epidemics.

Web 2.0 Data Sources

The term “Web 2.0” denotes the Internet’s change from simple screens of
unchanging information to interactive communications in which users contribute
ever more content—often making sharply more information available to the
general public and to researchers. Facebook and Twitter are prominent examples
in this vein.

Researchers seeking to study activity at Facebook benefit from default privacy
settings that let the general public view each user’s name, friends, networks,
wall posts, photos, likes, and more. The resulting data can facilitate research on
myriad topics. For example, Baker, Mayer, and Puller (2011) use Facebook to
assess the diversity effects of randomized dormitory assignment. They find that
students randomly exposed to persons of a different race have more friends of
that race within the dormitory, but no greater diversity in social networks outside
that environment.

Iyengar, Han, and Gupta (2009) look at data from Cyworld, a social
networking site in Korea, in which users often decorate their mini-homepages
with items like wallpaper or music purchased from Cyworld. Using 10 weeks of
purchase and nonpurchase data from 208 users, they identify a low-status group
that is not affected by the purchases of others; a medium-status group that has a
positive correlation with the purchases of others; and a high-status group that has
a negative correlation with the purchases of others. Acquisti and Gross (2006)
examine demographic and behavioral differences in users’ views of privacy. They
find that privacy concerns expressed in survey results did not seem to limit which
people joined Facebook nor how much information they revealed—in part,
because those who joined did not fully understand what data was public. Default
privacy settings at the short-message service Twitter also facilitate research: with
few exceptions, Twitter messages are public, and Twitter also publishes the list of
all authors each Twitter user is “following.” While few researchers have embraced
Twitter data, Vincent and Armstrong (2010) assess high-frequency trading strate-
gies grounded in messages on Twitter, finding a profit opportunity in fast-breaking
Twitter discussions.

The Internet’s newest services also facilitate research on users’ views of
companies and organizations. Every company and organization page on Facebook
includes a “like” button, and Facebook, Google, and others now let sites present
“like,” “4-1,” and similar buttons to garner user endorsements. The number and/or
identity of users clicking these buttons is often available to researchers and the
interested public—facilitating research about trends and trendsetters, reaction to
news, and more.
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Monitoring Network Activity

The computer science literature features papers that analyze users’ network
traffic to draw conclusions about online activity. For example, Saroiu, Gribble,
and Levy (2004) monitor the online activity of students at a university to identify
computers infected with “spyware”—software like Gator, Cydoor, SaveNow, and
eZula that gathers information about computer use and relays it to a third party,
often without the consent (or informed consent) of the computer user. The authors
monitor infections to identify types of users and behaviors particularly likely to
suffer from spyware. Karagiannis, Broido, Brownless, claffy, and Faloutsos (2004)
observe network activity at two Internet service providers to measure the prevalence
of peer-to-peer file-sharing software, finding that contrary to a common belief at
that time, peer-to-peer file sharing was not declining in response to concerns over
its legality, but was in fact continuing to increase. In principle, economists could use
similar methods. As Saroiu, Gribble, and Levy (2004) and Karagiannis et al. (2004)
demonstrate, network monitoring systems are notable for the breadth of data they
can observe—in principle, every online activity of users on the corresponding
networks. They are also notable for their ability to collect data no individual site
can, or cares to, assemble.

On a larger scale, commercial services analyze network traffic to identify trends
in user behavior and site popularity. Best known is comScore (2011), which offers a
two-million member panel of users recruited to install tracking software that moni-
tors their browsing, purchasing, and other online activities. Compete offers a similar
service, also via a panel of participating users, while Hitwise collects data from both
users and Internet service providers.

What Types of Data are Abundant or Scarce?

Online data collection projects tend to reveal certain data far more readily
than others. For example, researchers seeking prices are easily satisfied; myriad sites
post product price information as they offer items for purchase. But a researcher
needing sales quantities faces greater difficulty: while a few sites, most notably eBay,
post substantial information about each sale, most sites have no business need to
distribute sales information systematically and publicly.

Work-arounds can yield quantity data. Some sites report the quantity of in-stock
inventory available for each listed product. Slow decreases in this quantity are typi-
cally interpreted as indicating items sold. Large increases are understood to reflect
arrival of additional inventory. By checking sufficiently frequently, a researcher can
infer purchases.

Other sites report sales ranks, which offer insight into sales quantities. Best
known in this area is Amazon, where many an author diligently tracks sales rank.
Chevalier and Goolsbee (2003) pioneered procedures for converting Amazon
sales ranks to sales quantities using multiple methods including cross-checks with
publishers (who report that a given sales rank in a given week matches a given
quantity), controlled experiments (purchasing and/or returning a given quantity
of books and monitoring changes in rank), and fitting a portion of the distribution
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using publicly known sales quantities (for example, for bestsellers whose sales are
occasionally revealed to the public). Depending on available data, these approaches
can be used to extract quantities from other ranking systems.

In certain contexts, researchers may be able to infer useful information about
sales from other materials that are posted at sites, such as “top sellers,” “recom-
mended items,” or “people who bought this also bought . . .” suggestions. However,

such methods are not yet well developed.

Data Requiring Company or Site Cooperation

While the preceding sections identify data that researchers can collect directly
from websites, some research questions require data that sites decline to publish to
the public. In this context, it has proven fruitful to request additional data from the
companies and organizations that run such sites. For example, Hitsch, Hortacsu, and
Ariely (2010) obtained records from an online dating site revealing all aspects of users’
activities, including browsing, viewing photos, and sending and receiving messages.
This data is necessary for Hitsch, Hortacsu, and Ariely’s evaluation of the quality of
users’ matches; they find that at the dating site, “the actual matches are approximately
efficient.” Data providers are often concerned about distribution of their internal
records. Below, I discuss methods to address such concerns and protect privacy.

Online Experiments

Scraping the web for existing data can raise concerns about whether observed
changes can be treated as exogenous or endogenous. After all, when users and sites
make decisions based on changing external circumstances to advance their respec-
tive objectives, it can be difficult to draw inferences about what factor caused what
outcome. An experimental method can yield better insight into causation. Online
experiments can also observe long-run behavior changes, whereas most short-run
experiments risk overemphasizing short-run substitution effects.

In the taxonomy of List (2011) in this journal, online experiments can take
four forms: “Natural experiments” arise from exogenous changes created by third
parties (or nature) that mimic the conditions of an experiment. “Laboratory experi-
ments” place the agents in an artificial game-like setting to see how they react. “Field
experiments” present agents with randomized variation in conditions—changes
agents experience while carrying out their usual online activities in their homes
or at work, though they are aware that an experiment is being conducted. Finally,
“natural field experiments” present agents with randomized variation in natural
settings without informing agents that they are involved in an experiment.

Natural Experiments

Sometimes, a site or service changes design parameters arbitrarily or in a time
or manner unlikely to be correlated with other outcomes. Such circumstances can
create a natural experiment yielding insight into lines of causation.
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For example, Roth and Ockenfels (2002) point out that system designers set
the ending rules for eBay and Amazon auctions without consideration of implica-
tions for bidder behavior. Thus, these sites provide a reasonable context to assess
the effect of such rules. At the time of their study, eBay auctions closed at a fixed
time, while Amazon auctions continued until ten minutes had gone by without a
bid. Bidders reacted to such rules, submitting a higher fraction of late bids on eBay.

Other exogenous variation comes from unexpected changes. For example,
Miller (2011) relies on a large increase in the amount of information available about
borrowers on Prosper.com, a change which made lenders more selective among
high-risk borrowers. Chiou and Tucker (2011) note a 2009-2010 dispute between
Google and Associated Press that led to the temporary removal of AP stories from
Google News (which aggregates news content from many sources). During that
period, Google News referred fewer users to all traditional news sites, compared to
other news aggregators that continued to host AP articles.

Researcher-Designed Experiments

Some researchers participate in online markets in order to build what are, in
essence, online field experiments. For example, Hossain and Morgan (2006) list
items on eBay with varying listing prices and shipping prices, showing that users
undervalue shipping cost relative to item price. By varying reserve policies in list-
ings at eBay, Katkar and Reiley (2006) find that secret reserve prices deter bidder
entry and reduce the likelihood of a listing resulting in a sale. Resnick, Zeckhauser,
Swanson, and Lockwood (2006) auction matched pairs of items on eBay, some
using a seller’s well-established identity and others using new identities, thereby
identifying the willingness of buyers to pay for seller reputation.

Many companies have recognized the benefit of experiments in improving
their own operations. For example, online marketers test dozens of alternative
advertisements. Tools like Optimizely and Visual Website Optimizer let a designer
evaluate user behavior in multiple variants of a site—testing alternative layout, color,
text, and more. Varian (2010) discusses the benefits Google has achieved through
comprehensive experiments to evaluate possible changes to its services.

In lieu of a researcher running experiments, Einav, Kuchler, Levin, and
Sundaresan (2011) flag the possibility of a researcher identifying experiments others
are already running. If an eBay seller is testing variations in item listing (perhaps
which format, description, or pricing achieves the highest price), a researcher can
find these variations, retrieve data about both the experimenter’s changes and the
public’s response, and thereby draw conclusions about the effect of the changes at
issue. Einav etal. find that of the 100 million listings on eBay each day, more than half
will reappear on the site, often with differing parameters for the sale. Assembling
a dataset with hundreds of thousands of such matching pairs during a single year,
these authors examine questions about price dispersion, bidding under different
sets of rules, and customers’ reaction to shipping fees. Practitioners’ experiments
can offer a vastly larger sample than researcher-implemented experiments—in turn,
yielding more precise estimates. Practitioners’ experiments also often occur across
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product categories, whereas practical concerns often limit researcher-implemented
experiments to narrow categories, impeding inferences about other areas.

Experiments in Partnership with a Company or Site

Some kinds of online field experiments tend to require cooperation from a
company or site operator. For example, Chen, Harper, Konstan, and Li (2010) look
at MovieLens, an online site that offers recommendations for movies. Submitting
movie recommendations is a public good—benefiting all other users of the site,
at some cost to the specific user who makes time to contribute. Many movies had
too few recommendations for the software to match them with potential users, but
Chen et al. find that when MovieLens subscribers are informed of their standing
in terms of how many recommendations they make relative to other users, they
tend to contribute more recommendations. Chen et al. partnered with Movielens in
order to provide such notifications to a random set of users. Online advertising has
proven particularly well suited to experiments with company cooperation. Reiley,
Li, and Lewis (2010) change the number of advertisements presented at the top of
the page at an Internet search engine, finding that when more such advertisements
are presented, users click more often on the top-most advertisement. Ostrovsky and
Schwarz (2011) adjust reserve prices in Yahoo! auctions for online advertisements,
finding large revenue increases when reserve prices are set optimally.

With additional technical complexity, researchers may be able to conduct
experiments entailing modification of a website even without participation by or
cooperation from that site. In Edelman and Gilchrist (2010), my coauthor and I
build a proxy that presents some users with modified search result pages showing
hypothetical alternative advertisement labels: in place of the usual “sponsored link”
or “ad” labels, some users instead saw labels reading “paid advertisement.” Users
with low education or little online experience benefit most from the “paid adver-
tisement” label, which the Federal Trade Commission has sought in other media.
Similarly, Schechter, Dhamija, Ozment, and Fischer (2007) present varying secu-
rity warnings as users attempt to access online banking applications, finding that
few users recognize the warnings intended to flag possible attacks. They also flag
the importance of realistic experimental conditions: users who participated in the
experiments as role players were far less concerned with security than those who
used their own actual passwords.

Online Lab Experiments

Online experiments can address many of the questions historically explored
in real-world economics laboratories. For example, Horton, Rand, and Zeckhauser
(2011) replicate three classic lab experiments in an online lab: the extent of coop-
eration in a one-shot prisoners’ dilemma game; playing the prisoners’ dilemma
game after being “primed” by reading various religious or nonreligious texts (which
tends to reduce rates of defection); and testing the “framing” result of Kahneman
and Tversky(1979) that choices will differ depending on how questions are framed,
because people are risk averse in the domain of gains but risk seeking as to losses.
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Horton, Rand, and Zeckhauser also conducted a natural field experiment in which
subjects were offered the opportunity to be paid to transcribe a simple passage of
text in return for a compensation that had been randomly determined—demon-
strating an upward-sloping supply of labor. Mason and Suri (2011) argue that online
lab experiments using Mechanical Turk (which allows hiring people anywhere in
the world to carry out tasks that can be performed online) can offer important
benefits over traditional laboratory experiments, including easier access to a large
and diverse subject pool, low cost, and faster deployment of new experiments.

Online lab experiments also present potential downfalls. As in physical
economics laboratories, participants who sign up to participate are unlikely to be
representative of the population as a whole, and their differences might be corre-
lated with some treatments. Online subjects can exit a study more readily than
subjects in a lab, which may be a concern if certain treatments disproportionately
prompt early exit. Communication between online subjects may be possible, both
during an experiment and between experiments, depending on a researcher’s
method of recruiting subjects. To deter communication among subjects, Horton,
Rand, and Zeckhauser (2011) suggest running online experiments quickly and
avoiding notoriety.

If researchers so choose, online experiments can blur the boundaries between
the lab and the field. For example, Centola (2010) builds an online social network
where participants can see the health behaviors of selected other participants
assigned to be their “health buddies.” From one perspective, this appears to be a
natural field experiment: users participate from home or work, for an extended
period, not knowing that they are subject to randomized variation in an academic
research project. Yet participants are interacting in an environment constructed
from scratch specifically for research purposes. Just as designers of a lab experiment
design the rules of their system, Centola controlled most aspects of what partici-
pants could see, say, and do. With the right design, online experiments may be able
to combine positive aspects of lab and field experiments.

Limits to Internet-Based Data Collection

Terms of Use and Similar Restrictions

Most websites present a “Terms of Use” or similar document that purports to
restrict the methods and purposes of data access. Such statements are widespread;
for example, Amazon, eBay, and Google all include provisions stating that users
must not copy data from their sites. A series of court cases hold that such agree-
ments are enforceable against competitors seeking to copy data for reasons courts
view as improper. For example, in eBay vs. Bidders’ Edge (100 F.Supp.2d 1058 [N.D.
Cal. 2000]), Bidders’ Edge sought to copy eBay data to build an auction aggrega-
tion service—a service which, if successful, would have undercut eBay’s competitive
advantage. eBay could therefore offer a cogent notion of harm—not just a few extra
requests for its web server to answer, but a genuine business loss.
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In contrast, researchers are far less disruptive to the site whose data is being
copied. For example, researchers’ activities are usually limited to analyzing data but
not republishing or redistributing—and certainly not reselling—the information
they collect. Furthermore, most researchers access online data that sites produce
and distribute incidental to other activity, and researchers’ activities do not inter-
fere with sites’ core business models. In this context, researchers typically perceive
that they have strong defenses to any claims that data providers might bring. Finally,
for lack of an urgent business harm, a target site is less likely to press the point.

In practice, sites most often respond to researchers’ activities not by filing
lawsuits, but by blocking access from computers that send too many requests. Seeing
many requests from a single IP address (roughly, a single computer), it is usually
straightforward for a site to configure its web server to deny further requests from
that computer. Such a blockage often suffices to prompt a researcher to scale back
data collection. That said, many researchers nonetheless continue requesting data
even after a blockage—for example, using a different computer or a different IP
address. Excessive requests could slow access by others and invite further bans,
but most researchers’ data requirements can be adequately addressed using a data
collection system that operates at a rate similar to an ordinary user, sending perhaps
one request every few seconds.

To date, to the best of my knowledge, no data provider has filed suit against
a researcher collecting data that is available, in smaller quantities, to the general
public without charge. Of course a researcher facing notable problems—perhaps
accessing data that is otherwise made available only under a paid license—might do
well to seek guidance from a qualified attorney.

Privacy and Confidentiality

A researcher collecting online data must also consider privacy concerns.
If collecting data about individuals, a researcher should consult the appropriate
human subjects committee. That said, many human subjects committees will readily
give the researcher permission for an online data collection project to proceed
quickly and without conditions. In particular, human subject committees often give
blanket permission or even waivers for studies that involve observation of public
behavior, analysis of existing data, and gathering information in a way that that
presents minimal risk to subjects.

When collecting data from a secure or semisecure site or when analyzing
company data or other internal data, researchers may want to shield themselves
from user-specific data. Sometimes, researchers need not even receive sensitive
information. For example, when Hitsch, Horta¢su, and Ariely (2010) analyzed user
behavior at a dating website, they analyzed user data that contained no names,
contact information, or images. But other research requires at least limited analysis
of sensitive information or data derived from sensitive information. For example,
Ian Larkin and I analyzed working paper downloads at the SSRN (Social Science
Research Network) website to investigate whether the numbers were being “gamed”
by authors downloading their own papers repeatedly to increase reported download
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counts. In doing this analysis, we did not want to see the names of the authors
whose papers were most downloaded in circumstances suggesting gaming, but
we did seek to analyze relationships between gaming and authors’ professional
standing, coauthors, and peers. To limit data in this way, we kept author names in
a restricted table with limited access rights. When we needed analysis of authors’
resumes and biographical information, we provided our research assistants with
access to authors’ names, but our assistants could not view information about paper
downloads, and they did not know the purpose of our study. These procedures
prevented anyone, including us, from connecting particular download data to a
particular author. We found limited evidence of gaming due to demographic factors
and career concerns, but strong evidence of gaming driven by social comparisons
with various peer groups (Edelman and Larkin 2009).

When requesting data from companies, additional protections can help address
concerns about confidentiality and about the possibility of readers uncovering
company identity. It is routine to describe a corporate data source in general terms
(like sector and approximate size) but to decline to name the specific company.
But creative researchers can do more to protect data details. For example, when
analyzing effectiveness of an online advertising campaign performed by Yahoo! and
a major retailer, Lewis and Reiley (2011) created a database of over one million
customers matched in the databases of the two companies. However, they then
hired an outside vendor to render the data anonymous by merging together all of
the personally-identifying information about users’ online and offline activities. In
addition, the vendor multiplied actual sales amounts by an undisclosed number
between 0.1 and 10—preventing readers, or even the researchers, from learning
the true amount of the company’s advertising costs, incremental revenue, or other
dollar figures.

Even data not intended to identify individuals may prove easily linked to
specific persons. For example, in 2006 AOL’s research division posted search data
from 650,000 users—a dataset AOL intended to offer for academic research by
anyone interested. AOL believed users’ privacy was adequately protected because
AOL published only users’ search requests, not their names, usernames, or e-mail
addresses. But some users could be identified from their unusual searches—
including searches for their own names, value of their homes, and the like (Barbaro
and Zeller 2006). Indeed, even a narrow range of possibilities for users’ Social Secu-
rity numbers can be inferred based on birthplace and date of birth, which are often
publicly available (Acquisti and Gross 2009). With re-identification of individuals
possible in unexpected circumstances, protecting privacy requires careful planning
and ongoing vigilance.

Opportunities

Opportunities for research using the Internet expand every year. New sites
and services collect and retain ever more data, while mobile devices collect data
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even more widely. Sites and users have been remarkably willing to share much of
their data with anyone interested, and the opportunities for economic research
are limited primarily by researcher time and creativity. Furthermore, with certain
kinds of data increasingly widely available, future researchers may be able to repli-
cate results with similar methods and different datasets rather than using different
methods on the same sections.

Meanwhile, in the realm of experiments, online data offers advances on ques-
tions of exogeneity and identification. A website design change is often plausibly
exogenous, whereas real-world events like government policies are typically corre-
lated with other events. Online systems also make it particularly easy—and, in some
contexts, increasingly routine—for different users to receive different treatments
on a widespread and ongoing basis. These circumstances combine the identification
offered by experiments with the realism of naturally occurring data—potentially

giving researchers the best of both methodologies.

m [ thank Paul Kominers and Xiaoxiao Wu for excellent research assistance.
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Jonathan Levin

is now serving as President of Yale University, while Jane, whose Ph.D. is in English
literature, serves as the Director of Yale’s selective interdisciplinary program for
freshmen in Western Civilization. Jon and his three younger siblings were debating
economic policy around the dinner table before most children learned how to spell
“economics.” We can only imagine how engaging these family conversations were by
the fact that many years later, Jon was recruited by his father to help him in his role
as the co-chair of the National Academy committee on patent reform. The paper
that resulted from this collaboration [7] was important in shaping the America
Invents Act, which was signed into law this past September.

We were told that, during a recruiting dinner at his home, Jon’s puzzle-solving
skills as a high school student helped his father recruit Barry Nalebuff to Yale.
This experience even inspired Barry to employ Jon as a very young research assis-
tant soon afterwards. Barry’s engaging puzzles in math and economics (a number
of which were published in the early issues of this journal from 1987 to 1990)
piqued Jon’s interests and led to a productive research collaboration. In fact, their
joint paper [1] on vote-counting schemes, published in this journal, was Jon’s first
academic publication.

Jon pursued undergraduate studies at Stanford University, where he chose a
double-major that reflected his two diverse passions, math and English literature.
This combination of majors, which is not common for economists, provided superb
training for a successful career in economics: be rigorous and write well! At Stanford,
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Jon studied intermediate microeconomics with Donald Brown, whom Jon had known
as a child in New Haven. We were told that this engaging and demanding course was
a turning point for Jon, persuading him that economics was his true calling.

After graduating from Stanford in 1994, Jon went on to pursue a Master’s
degree at Oxford University on a Fulbright scholarship. At Oxford, Jon took his first
steps into auction theory under the supervision of Paul Klemperer. That early effort
produced the second of Jon’s publications [2]. From Oxford, Jon went on to obtain
his Ph.D. from MIT, with Bengt Holmstrom, Glenn Ellison, and Jerry Hausman as his
thesis advisors. Jon successfully completed his Ph.D. in 1999 after only three years,
though “successfully” is somewhat of an understatement: four papers he wrote
during his time at MIT were later published in the American Economic Review [6],
Quarterly Journal of Economics [5], Journal of Political Economy [3], and RAND Journal
of Economics [4]. Not a bad start.

After a year with a Cowles Foundation Post-Doctoral Fellowship, Jon accepted
a position at Stanford in 2000, where he is now Professor of Economics and depart-
ment chair. He was elected as a fellow of the Econometric Society in 2008, and is
now on the editorial board of five leading journals.

Contracts and Organizations

Long-term contractual relationships govern many economic transactions such
as employer and employee, buyer and supplier, lender and borrower, and regulator
and industry firms. What is striking, as Macaulay (1963) observed, is that many firms
that engage in long-term contracts do not fully specify the contractual terms that
govern their relationships. Instead, they rely on their ongoing relationships to fill
gaps in the contract and to maintain gains from trade. In other words, the parties
realize that the long-term value of their relationship can help direct behavior to be
mutually beneficial.

The “relational contacts” literature has developed to study the conditions
under which parties can use the threat of foregoing the value of their ongoing
relationship to mitigate the hazards of one party pursuing short-term gains at the
expense of the other party. In this setting, mutually beneficial trade is supported by
self-enforcing contracts that do not require courts to intervene and impose sanc-
tions. Early seminal developments by Telser (1980), Klein and Leffler (1981), and
MacLeod and Malcomson (1989) laid the grounds for this prolific research agenda.
However, these and most other papers study specialized contacts that are not neces-
sarily optimal. Moreover, variations in the information structure available to the
parties will influence their ability to form relational contracts, and the literature had
not offered a consistent framework to address these important issues.

In [6], Jon unifies, generalizes, and extends the literature to study optimal
contracts with a variety of information structures. To appreciate Jon’s contribu-
tion, consider an ongoing (infinite horizon) relationship between an employer
and employee. The employee’s per-period effort determines per-period output,
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which is owned by the employer. A relational contract specifies, for each period,
(enforceable) per-period unconditional wages, a discretionary bonus payment
that the employer promises to pay the employee, and the effort that the employee
promises to exert. The earlier literature focused on the case where effortis observed
and output is determined by effort. Jon’s analysis generalizes the investigation to
include two central informational variations: 1) the employee’s effort is unobserv-
able and output is stochastically determined by the employee’s effort; and 2) the
employee observes some random shock to production costs that is unobserved by
the employer and the employee chooses how much to produce. The first involves
the application of relational contract analysis to a dynamic version of Holmstrom’s
(1979) static “hidden action” problem, while the second involves the application of
relational contract analysis to a dynamic version of Mirrlees’ (1971) static “hidden
information” problem.

Jon’s analysis provides three key insights. First, when searching for the best
(optimal) relational contract that the parties can achieve, it suffices to restrict atten-
tion to “stationary contracts” where in every period the contract is essentially the
same. This striking result arises because unlike standard repeated games where
players rely on “continuation payoffs” (promises of future payments) to provide
incentives, in this setting the parties have two instruments to provide incentives:
bonus payments made today and promised continuation payoffs from future
surplus. As Jon shows, these instruments are perfect substitutes with risk-neutral
parties. Hence, any contract in which the employer provides incentives using varia-
tion in continuation payoffs can be replaced using variation in bonus payments
that provide the same incentives. Second, Jon shows that there is a “dynamic
enforcement” constraint that characterizes the optimal stationary contract: namely,
discretionary bonus payments can be neither too small (otherwise the employee
will leave the relationship) nor too large (otherwise the employer will renege and
terminate the relationship). This limits what the parties can enforce in lieu of
court-enforced contracts that have no such limits. Last but not least, Jon also estab-
lishes important connections between the relational contracts framework and the
well-established one-shot contracts frameworks of Mirrlees (1971) and Holmstrom
(1979). This paper is Jon’s most cited piece, and it has become the standard refer-
ence and workhorse model for this growing literature.

In [5], Jon applies his framework of relational contracts to address an impor-
tant practical concern of firms: the design of workforce compensation schemes
and incentives contracts. He opens the paper with some classic questions: “Why
do firms hesitate to cut pay or lay off workers in economic downturns? Why do
some firms promote the idea of lifelong employee commitment, while others
explicitly back away from such policies or hire temporary workers with low tenure
expectations?” Jon refers to studies and cases that suggest that many firms have
encountered severe problems, or believe they would encounter problems, if they
would change employees’ benefit packages, or if they deviate from expected wage
increases or perhaps even attempt to lower wages. Jon approaches the problem as
one in which firms form contractual relationships with their workforce as a whole,
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rather than have a collection of individual contractual relationships. Jon compares
a firm’s commitments to its workforce as a whole, which he refers to as “multilat-
eral relational contracting,” with commitments to individuals or smaller groups of
employees, called “bilateral relational contracts.” Using this approach, Jon reveals
an important tradeoff. Multilateral contracting improves the firm’s ability to offer
implicit self-enforcing commitments, which in turn improves incentives. However,
when these implicit commitments cover the whole workforce, it becomes difficult
to adjust to changes in the business environment. In contrast, bilateral contracts
facilitate workforce changes, at the cost of restricting the set of self-enforcing
contracts and hence reducing incentives. Jon’s analysis sheds light on the use of
relative performance evaluation and the adoption of multitiered workforces,
in which different well-defined groups are employed using distinct relational
contracts. This paper showcases one of Jon’s trademarks: begin with an interesting
and important real-world question, offer a rigorous and elegant model to shed light
on the question, and then use the model’s insights to improve our understanding of
the economic reasons for actual practices.

In addition to the choice of explicit and implicit contracts, a firm’s choice
of organizational form will also influence the incentives and productivity of its
employees. The corporate form of organization dominates some industries, such
as manufacturing, technology, and many service industries, while partnerships
have been prominent in human capital-intensive professional services such as law,
accounting, investment banking, management consulting, advertising, and medi-
cine. Why do these patterns persist, and what can explain them? In [8], Jon and
Steve Tadelis take the defining feature of a partnership to be the redistribution of
profits among its partners, whereas with corporations, employees earn wages and
owners are the residual claimants of profits. They show that profitsharing leads
individuals to be particularly selective as to whom they take on as partners, resulting
in a higher quality of service than that of a corporation. The intuition is straight-
forward: if a group commits to split its output, then it will not take on an additional
partner if the marginal output of that individual is less than the current average
output. In contrast, a corporation will hire an employee as long as the marginal
output of that employee exceeds the market wage. As a result, if clients are disadvan-
taged in assessing service quality, then partnerships tend to be a preferable mode
of organization relative to a profit-maximizing corporation because they create an
internal incentive to select high-quality agents. Thus, partnerships will emerge when
two features are prominent: 1) human capital is responsible for product quality;
and 2) clients are at a disadvantage relative to firms in assessing the ability of the
firm’s workforce. These two conditions are typical of professional services, but not
of manufacturing or technology industries where partnerships are quite unusual,
thus explaining the patterns that motivated the research question.

In another joint paper [15], Jon and Steve consider the fundamental question
in the economics of organization as posed by Coase (1937): When should a firm
choose to do part of the production process within the firm, and when should it buy
inputs from the market? Their paper offers a model that combines standard agency
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theory with transaction cost economics in the spirit of Williamson (1985), in which
some processes are more complex and harder to contract for than others. The
model highlights the make-or-buy trade-off along two dimensions. The choice to buy
ensures productive efficiency, which is obtained by contracting with high-powered
incentives, yet the organization must bear the costs of contract administration. The
choice to make rather than buy unloads the burdens of administering contracts, but
involves low-powered incentives that reduce productive efficiency. The application
of their approach is less conventional in the organizational economics literature
because it considers local governments as the “firms” with the choice of whether to
provide services with their own employees or by contracting with private or public
sector providers. The empirical analysis suggests that economic efficiency concerns
seem to play an important role in the decisions of local governments to contract for
services, but not surprisingly, politics plays a role too.

Market Design

Market design scholars study how market rules and institutions affect outcomes,
such as the efficient allocation of resources or the profits of the market designer.
There are two central applications of market design: auction markets, and the
design and engineering of matching markets. Matching markets describe situations
in which one side of the market must be matched with another side, but for insti-
tutional reasons prices are not allowed to play a defining role. Jon has been active
in both areas, integrating economic theory, novel empirical methods, and data to
obtain interesting new insights.

As mentioned earlier, Jon’s interest in auctions dates back to his Master’s thesis
at Oxford University where he studied under the supervision of Paul Klemperer. In
[2], Jon considers the optimal selling mechanism for complementary items, and he
outlines conditions for which the bundling of items in a standard auction is optimal,
yet shows that in general bundling the items does not maximize revenue. Thus, a
tension can arise between efficient allocation of items across buyers and the seller’s
profitmaximization objective.

Jon continued his work on market design as a student at MIT, where he and
Susan Athey (who taught there at the time) started a prolific partnership. They
studied competitive bidding for federally owned timber, with the goal of under-
standing how different auction rules used by the government have affected
competition. These papers combine rigorous theory and sophisticated estimation
techniques to shed light on important government policy decisions. It was also one
of the first empirical studies to focus on auctions with “scoring rules,” which are
common in government procurement decisions. In [3], Jon and Susan investigate
how firms can strategically exploit the scoring rule often used in Forest Service
auctions. In these auctions, government agencies offer for sale tracts of forest where
more than one kind of timber grows. The government agency first publishes its
own estimate of how many trees of each type are present in the tract that is up for
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bidding. Bidding firms can then form their own estimates, after which each firm
lists a price per type of tree, which constitutes the firm’s bid. The highest bidder
is the firm for which the simple product of bid-prices and government-estimated
quantities is the highest. The paper highlights the fact that firms can strategically
skew their bids without affecting their total price, by raising bids on types of trees for
which the government overestimated quantities while lowering prices on those that
were underestimated By developing an equilibrium model of scoring auctions,
Jon and Susan use a combination of bidding behavior and performance data after
the auction to document strategically skewed bidding by participating firms. The
paper highlights the consequences of skewed bidding for both the allocation of
tracts across firms and the resulting revenues to the government.

In [17], Jon, Susan, and their student Enrique Seira study the relative perfor-
mance of oral and sealed bid auctions, again using Forest Service auctions. The
most famous result in auction theory, the “revenue equivalence theorem,” states
that under certain specific conditions, there should be no difference between these
auction designs in terms of revenue, allocation, or entry. When these specific condi-
tions fail, however, then different auction formats will result in different outcomes,
affecting competition, revenues, and whether resources are allocated efficiently.
The paper uses data on timber auctions in the Montana—Idaho border area, in which
both oral and sealed bid auctions have been used. An advantage of the setting is that
the choice of auction format was driven by exogenous factors and occasionally by
explicit randomization. The paper shows that, consistent with some recent develop-
ment in auction theory, sealed-bid auctions favor “weak” participants (those with a
lower expected value from the auctioned object) and that prices in these auctions
are higher than those in oral auctions. The analysis suggests that a lack of aggressive
competition among the few large bidders could explain the departures from more
competitive bidding in oral auctions. In addition to its applied contribution to the
design of timber auctions, the paper brings together an impressive collection of
methods that are needed to capture the deviations of timber auctions from the
standard textbook auction setting, such as bidder asymmetries, unobserved hetero-
geneity, and a joint decision of bidding and participation.

In a follow-up paper [23], Jon, Susan, and their student Dominic Coey use an
empirical approach similar to the one used in [17] to study alternative methods

! For example, imagine that the government estimates 500 Douglas fir trees (D) and 400 Western
Hemlock trees (W). Imagine that Firm 1 bids $90 for each D tree and $80 for each Wtree, while Firm 2
bids $80 and $100. The government uses its estimates, together with the firms’ bids, to create a total bid
per firm. The total bid of Firm 1 is then ($90 x 500) + ($80 x 400) = $77,000 while the total bid of
Firm 2 is ($80 x 500) + ($100 x 400) = $80,000, and Firm 2 is the winning bidder. Now, imagine that
Firm 2 sends a surveyor to count the trees and as a result estimates that there are in fact 600 D trees and
only 300 W trees. Instead of bidding $80 and $100 for the trees, it can change its bids to $40 and $150,
respectively. Its total bid is still $80,000, so it will win the auction, but if its estimates were correct then
Firm 2 would only end up paying ($40 x 600) + ($150 x 300) = $69,000, compared to paying
(580 x 600) + ($100 x 300) = $78,000 if it kept the original bids of $80 and $100 (which resulted in the
same total bid). In equilibrium, both firms have an incentive to produce accurate estimates and to use
these strategically.
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for a government to achieve distributional goals in an auction. In particular, they
compare the use of targeted subsidies, where some bidders receive a subsidy that
makes them more competitive, to setting aside certain contracts for those disadvan-
taged bidders, as is standard practice in federal procurement and natural resource
sales. Economic theory does not provide clear guidance on which approach should
be preferred, but their empirical results suggest that relative to setting aside some
contracts, subsidies increase both revenues and efficiency.

Many other government agencies use auctions to allocate contracts and
resources. The auctions used by the United States and other countries to sell spec-
trum rights to telecommunications firms in the mid-1990s are perhaps the most
famous among economists. Indeed, these auctions sparked a revival of interest in
auction theory and practice. The involvement of prominent academics in the design
of these auctions, and their general success, has helped demonstrate the effective-
ness of modern economic theory. Nevertheless, there is little published research on
how these large and complex auctions actually work. In [19], Jon, Jeremy Bulow,
and Paul Milgrom point out that the “activity rules” in these auctions—rules that
govern the eligibility of bidders to continue bidding in subsequent auction rounds as
a function of their earlier bids—create the potential for substantial pricing anoma-
lies. More importantly, they show that aggregate prices appear to be driven by bidder
budgets rather than by the bidder valuations emphasized in standard auction theory
papers. This insight stresses the shortcoming of applying standard models to some
instances of bidding behavior and offers motivation for the study of bidders with
hard budget constraints. The paper then provides insights into the ways in which
sophisticated bidders can take advantage of pricing anomalies and discusses one
particular high-stakes case of a spectrum auction where this happened.

Turning to the design of matching markets, two of the best-known examples
are the market for medical residents and the market for college admissions. Again,
these are settings where the price mechanism is ruled out, leading the market
designer to solicit the preferences of the market participants in order to make effi-
cient matches.

In [9], Jon and Jeremy Bulow consider the National Residency Matching
Program, which uses a market design by Al Roth (Roth and Peranson 1999) that
adapts the famous Gale—Shapley (1962) algorithm to assign medical school gradu-
ates to hospital residency positions. Motivated by an antitrust case claiming that
the match depressed resident wages by preventing individualized salary negotia-
tions, Jon and Jeremy analyze matching markets in which firms are restricted from
varying their salary offers across individuals, so that matching takes place with each
firm offering a fixed salary. They show that in such a market the equilibrium assign-
ment is nearly efficient but wages are low and significantly compressed, while firm
profits exceed those in any competitive equilibrium. This result suggests that the
ability to make discriminatory offers can have a significant impact on the distribu-
tion of surplus in matching markets.

In [16], Jon and Chris Avery analyze the market for college admissions. They
focus on “early admissions,” which has become a common feature of this market in
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the last two decades. Many top colleges offer applicants the opportunity to choose
one college to which they apply early, several months before the regular applica-
tion deadline. The paper combines theory and supporting evidence to explain the
importance of early admissions in matching between applicants who are enthusiastic
about certain colleges, and the colleges that wish to admit enthusiastic applicants.
The paper argues that the early admissions policy is a market institution that allows
applicants to communicate their enthusiasm about their preferred college in a
credible manner. In particular, the exclusionary nature of the policy generates
a real opportunity cost, so an applicant who does not apply for early decision to
a college signals less enthusiasm about being admitted there.

Finally, Jon’s work with Michael Kremer and Chris Snyder [25] offers one more
illustration of Jon’s ability to take insights from economic theory and apply them
in practice. They analyze the design of Advanced Market Commitments, which
are targeted subsidy programs to encourage the development and introduction of
vaccines and drugs for low-income countries. The basic concept has gained substan-
tial currency in the development community. Unfortunately, the design that was
envisioned involves committing to a subsidized price for spot market purchases until
funds run out, and thus suffers from a serious incentive problem. Unless supply condi-
tions are competitive, which they typically are not, firms have little incentive to invest
in capacity to serve the full market because selling larger annual quantities does not
increase the overall level of funds in the advanced market commitment program. The
paper shows that this problem can be overcome by tying subsidies to long-term supply
commitments, with contracts allocated through a competitive bidding mechanism.

Markets with Asymmetric Information: Subprime Lending and
Health Insurance

In recent years, especially after the economic downturn that started in late
2007, there has been much interest in exploring subprime lending and its conse-
quences. In a series of papers with Liran Einav, and former students Will Adams
and Mark Jenkins, Jon examines the organization of subprime automobile-loan
markets. Some good fortune was in play here, perhaps confirming Louis Pasteur’s
“chance favors the prepared mind.” This research originated in 2005, a few years
before the term “subprime” became a household name—albeit in reference to the
market for home mortgages rather than auto loans.

The papers from this project provide a revealing window into low-income,
high-risk credit markets. The data, obtained from a large auto sales and financing
company, shows that one-third of loan applicants have no bank account, the modal
(annual) interest rate is almost 30 percent, and more than 60 percent of the loans
end in default. The papers seek to understand the high demand for these loans, the
constraints faced by borrowers, and the informational imperfections inherent in
high-risk consumer lending. The work also develops a range of empirical approaches
for studying contracting markets with moral hazard and adverse selection.
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In [11], Jon, Liran, and Will describe several striking facts about subprime
lending. First, the individuals in the subprime population appear highly liquidity
constrained. Loan applicants are extremely sensitive to the required down payment,
far more sensitive than they are to changes in car prices. Moreover, purchasing
activity spikes dramatically in February and March, when consumers become
eligible for early tax rebates. Indeed, the stark seasonality in demand can be linked
to individuals eligible for large rebates under the federal Earned Income Tax
Credit program. Second, lenders in this market for high-risk consumer credit face
serious problems of adverse selection and moral hazard. Given a choice, high-risk
borrowers tend to self-select into the largest loans, and default rates for all borrowers
are very sensitive to the level of monthly payments. Distinguishing moral hazard
from adverse selection is challenging because, as is typical in empirical studies of
asymmetric information, these two distinct problems give rise to similar empirical
patterns, which in this context is the positive correlation between default rates and
loan amounts. Central features of [11] are the use of plausible exogenous variation
in the loan amount to identify moral hazard separately, and the finding that it plays
a central role in causing defaults.

In [21], Jon, Liran, and Mark develop a more complete model of demand
that allows for a joint analysis of the demand for cars, the down payment decision,
and the repayment outcomes. The paper then analyzes optimal contract design
and quantifies the value of creditscoring information and risk-based pricing in such
a context. This paper is one of the first to incorporate supply-side restrictions in
markets with moral hazard and adverse selection, thus illustrating how standard
techniques from industrial organization can be extended to estimate demand
systems for credit or insurance contracts. Although some extrapolation is needed to
leap from automobile loans to home mortgages, many features documented in this
paper seem to have played a central role in the recent subprime mortgage market
meltdown, in which lax down payment requirements allowed borrowers to become
highly leveraged and therefore vulnerable in the face of declining house prices and
underlying income or liquidity risk.

In [20], the three authors complement the analysis of the value of risk-based
financing by using data from before and after the auto loan company switched from
a traditional lending model, with significant discretion at the dealership level, to
a modern and highly automated system that used computerized risk models. In
addition to the increase in profits through an obvious channel—better information
allows more efficient screening of bad risks—the paper documents a surprisingly
large increase in profits driven by the ability to customize larger and more expen-
sive cars to better risks, and describes interesting patterns across dealerships within
the organization.

Many of the informational and behavioral problems in credit markets are also
relevant in insurance markets. In [22], Jon, Kate Bundorf, and former student
Neale Mahoney study the pricing structure in employer-sponsored health insurance
markets. The nature and regulation of employer-provided health insurance leads
to consumers often facing the same prices even though different plans may have a
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cost advantage in serving different populations. The paper develops and estimates
an equilibrium model of demand and supply for differentiated products to assess
the sorting inefficiency caused by this lack of variation in prices. The results suggest
that plans do indeed have cost structures that favor particular sorting patterns—in
particular, integrated delivery systems, such as Kaiser, seem to have a sizable cost
advantage in serving those with poor health status. Yet the amount of sorting inef-
ficiency caused by uniform pricing is limited, because demand for health insurance
is relatively inelastic.

Despite the fact that the papers described in this section have been written
during the more recent part of Jon’s career, it is obvious that markets with asym-
metric information have been on his mind for many years. In [4], which was part
of Jon’s Ph.D. thesis, he studies the relationship between information and trade in
adverse selection markets. The paper uses a series of examples to show how changes
in the degree of asymmetric information can have counterintuitive effects on the
equilibrium quantity of trade. The paper is also related to another early paper in
information economics [18], in which Jon and Susan Athey develop a more general
approach to comparing information structures for Bayesian decisions by using
monotone comparative statics methods to derive notions of informativeness for
different kinds of economic decision problems.

Estimation of Dynamic Games

Many problems in industrial organization revolve around industry dynamics:
When does market leadership persist? What is the relationship between innova-
tion and market power? How large are sunk costs of entry? What are the trade-offs
between short-run pricing and long-run investment? These questions are often diffi-
cult to address using static models of competition, yet the use of dynamic models
introduces a host of econometric and computational challenges. One of Jon’s most
cited papers [10], which is joint with Patrick Bajari and Lanier Benkard, develops
a computationally feasible method for estimating dynamic models of imperfect
competition. It has become the standard method that economists (mostly in indus-
trial organization) use for empirical estimation of dynamic games.

This approach, which extends earlier influential work by Hotz and Miller
(1993) on the estimation of dynamic decision problems, is one of several “two-steps
approaches” that were proposed recently in order to ease the computational limita-
tions associated with the nested fixed point approach attributed to Rust (1987).
The basic idea is to first (flexibly) estimate the Markov decision rule, or “policy
function.” The policy function can be used to recover the agent’s (expected) value
function, which is done through forward simulations. Then, in the second step, one
can recover the primitives of each agent’s payoff function by choosing the param-
eters that best rationalize the observed behavior. Jon, Pat, and Lanier suggest doing
this by comparing the computed value using the policy function estimated in the
first stage and the value implied by alternative suboptimal policies. The parameters
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are chosen by minimizing the cases where the alternative is predicted to be better
than the actual policy.

An important advantage of this approach is that it is never necessary to calcu-
late the equilibrium of the dynamic game, a property that significantly reduces
the computational burden. It is both straightforward to implement and also
allows users of this approach to apply it for continuous controls (rather than only
discrete controls, as in other approaches). In the three years since its publication,
the method has become the leading approach to estimate dynamic models of
imperfect competition. Its computational ease has made such questions more
feasible to study, and the number of applications that use it is rapidly growing.
As examples of recent papers that have attracted significant attention, Ryan
(forthcoming) uses this approach to study the dynamic implications of environ-
mental regulation of cement plants, Holmes (2011) uses it to study the rollout of
Wal-Mart stores, and Sweeting (2011) uses it to analyze the product positioning
of radio stations.

Final Remarks

We have tried to summarize Jon’s contributions and display the remarkable
depth and breadth of his academic work. We have neglected to mention some
exciting work in the pipeline, which is establishing him as a leader of a rapidy
growing new area of study: the economics of Internet markets. In [24], Jon surveys
what we know and what we don’t about the economics of the Internet. A glimpse
of Jon’s future publications in this area is evident in a series of new papers. In
[13], Jon and Paul Milgrom study Internet advertising. In three working papers,
[26], [27], and [28], Jon, with Liran Einav, Neel Sundaresan, and current
students Chiara Farronato, Dan Knoepfle, and Theresa Kuchler, analyze new
data from eBay to investigate seller experimentation on the Internet, the effect
of online sales taxes, and the tradeoff between auctions and fixed prices in selling
items online.

This new direction reflects one of the most admirable attributes of Jon’s
approach to research. He works on what interests him and consequently is having
fun. Perhaps best captured in Jon’s own words: “I think one of the nice things about
being an academic is, as long as you keep an open mind, interesting questions come
up and you can start to pursue them and see where they go. That’s always been the
way that I've done research in the past, and I expect that’s how I'll continue to do it
in the future” (Nguyen 2011). Some of Jon’s open-minded views about research can
be found in an article about current approaches in the field of industrial organiza-
tion from two years ago in this journal [12].

Although the Clark Medal is about academic and professional contributions,
we would be remiss if we did not add a more personal perspective on Jon. We both
have had the pleasure of being Jon’s colleagues and coauthors, and we share the
honor of being his friends. We stress this friendship because beyond publishing
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brilliant and influential work, Jon stands out for his personality, which can be
summarized simply as being a real mensch\®It is for these reasons that we are
extremely pleased to celebrate Jon’s work and achievements. We willingly accept
the risk of being perceived as overly adulating, knowing well that if anything,
we have failed to truly convey Jon’s qualities. Jon’s demeanor is always that of
respect and encouragement, and his genuine interest in others is apparent from
the long list of students that Jon has mentored since starting his career at Stan-
ford. Jon always gives more than he takes, and his colleagues benefit frequently
from his generous professional advice.

Even as a professor, Jon does much more than just work. Sports like tennis,
baseball, and hockey provided balance for Jon in his youth, and he has always been
an active outdoorsman, pursuing hiking, mountain climbing, and kayaking from a
young age. On one trip in 2002 with a close friend, Jon hiked up Mount Whitney,
the tallest peak in the lower 48 states, with a kayak strapped to his back, before
paddling down through the class V headwaters of the Kern River. This would make
any proficient kayaker more than proud, but as the former President of the Stan-
ford Kayaking Club, it was just another day in the water.

Jon and his wife Amy, who as a physician has her own demanding schedule,
are together raising a lovely family of three bright and energetic children: Made-
line, Benjamin, and Noah. The fact that Jon has achieved so much while being
a devoted husband and father is testimony to his productivity and extraordinary
work habits. Jon’s parental responsibilities mean that he must be more cautious,
and as such, has taken a break from the extreme outdoor activities he used to
pursue. You are therefore unlikely to see him with a kayak on his back climbing
a dangerous trail; his water adventures these days are taking place next to the
toddlers’ pool.

m We thank Richard Levin and Jon Levin for very helpful comments and background
information.

2 The word “mensch,” borrowed widely from Yiddish, informally means a person of integrity and honor;
one that has admirable characteristics, such as fortitude and firmness of purpose. As Steve Levitt, a
former Clark medalist himself, noted on his Freakonomics blog post (2011): “When it comes to Jon Levin
I cannot remember anyone saying anything negative about him. (Of course, now that he has the Clark
Medal that will likely change in a hurry!)”.
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Retrospectives
The Introduction of the Cobb—Douglas
Regression

Jeft Biddle

This feature addresses the history of economic terms and ideas. The hope is to
deepen the workaday dialogue of economists, while perhaps also casting new light
on ongoing questions. If you have suggestions for future topics or authors, please
write to Joseph Persky of the University of Illinois at Chicago at (jpersky@uic.edu).

Introduction

At the 1927 meetings of the American Economic Association, Paul Douglas
presented a paper entitled “A Theory of Production,” which he had coauthored
with Charles Cobb. The paper proposed the now familiar Cobb-Douglas func-
tion as a mathematical representation of the relationship between capital, labor,
and output. The paper’s innovation, however, was not the function itself, which
had originally been proposed by Knut Wicksell, but the use of the function as the
basis of a statistical procedure for estimating the relationship between inputs and
outputThe paper’s least squares regression of the log of the output-to-capital ratio
in manufacturing on the log of the labor-to-capital ratio—the first Cobb—Douglas

! Wicksell proposed the function as a hypothetical representation of the relationship between inputs and
output in 1896, and continued to use it in subsequent works to help illustrate theoretical propositions
(Samuelson 1979). It was largely through Douglas’s empirical studies, however, that the function became
familiar to economists, and thus it came to be known as the Cobb-Douglas function. While the present
essay deals with the early history of the function as a basis for statistical estimation of production relation-
ships, the function also plays a role in the interesting and related history of mathematical modeling in
economic theory.

m Jeff Biddle is Professor of Economics, Michigan State University East Lansing, Michigan.
His e-mail address is (biddle@msu.edw).
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regression—was a realization of Douglas’s innovative vision that a stable relationship
between empirical measures of inputs and outputs could be discovered through
statistical analysis, and that this stable relationship could cast light on important
questions of economic theory and policy.

This essay provides an account of the introduction of the Cobb-Douglas
regression: its roots in Douglas’s own work and in trends in economics in the
1920s, its initial application to time series data in the 1927 paper and Douglas’s
1934 book The Theory of Wages, and the early reactions of economists to this new
empirical tool.

Paul Douglas and the Origin of the Cobb-Douglas Regression

Paul H. Douglas received his Ph.D. in economics from Columbia University in
1920. He had begun his graduate education at Columbia in 1913 and had taken his
first college teaching post in 1915. In 1920, he accepted a position at the Univer-
sity of Chicago, where he would remain on the faculty until 1948. Douglas was a
prolific researcher and began in the late teens to publish a steady stream of articles
and books, usually on topics related to labor legislation and working-class living
standards. In 1921, he entered an ongoing debate on the trend in real wages in the
U.S. since 1890 (Douglas and Lamberson 1921), and in 1924 started work on Real
Wages in the United States, 1890-1926, a statistical exploration of recent trends in
wages, prices, employment, and unemployment rates (Douglas 1930). As Douglas
assembled this evidence, he was also developing a theoretical framework through
which to interpret it. In 1926 he submitted a “treatise on the theory of wages” to a
competition sponsored by the clothing manufacturer Hart, Schaffner, and Marx,
and was awarded the $5,000 first prize. The prize-winning manuscript, which
included “a more or less original explanation of general wages drawn in terms of
relative elasticities of supply” and “the theory of occupational and geographical
differences in wage rates,” was too long to be published, and Douglas agreed to
distill it into a book. Seven years passed before this book appeared under the title
The Theory of Wages (Douglas 1934, p. xi). It was substantially altered from its 1926
form, and at its core was the Cobb-Douglas regression.

Douglas (1971, pp. 46-47) recounted the “origin story” of the Cobb-Douglas
regression in several places, including this version in his autobiography:

One spring day in 1927, while lecturing at Amherst, I charted on a logarith-
mic scale three variables I had laboriously compiled for American manufac-
turing for the years 1899 to 1922: an index of total fixed capital corrected
for the change in the cost of capital goods (C), an index of the total number
of wage earners employed in manufacturing (L), and an index of physical
production (P). I noticed that the index of production lay between those for
capital and labor and that it was from one third to one quarter of the relative
distance between the lower index of labor and the higher index of capital.
After consulting with my friend Charles W. Cobb, the mathematician, we
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decided to try to find on the basis of these observations the relative contri-
butions which each of the two factors of production, labor and capital, had
upon production itself. We chose the Euler formula of a simple homoge-
neous function of the first degree, which that remarkable Englishman Philip
Wicksteed had developed some years before (P = LFC'"). We found the
values of k and 1 — £k by the method of least squares to be .75 and .25, and
that b was merely 1.01

Thus, Cobb and Douglas estimated % in their hypothesized relationship
P= bL*C'* by using the indexes Douglas had constructed to fit the linear regres-
sion Log(P/C) = b+ k Log(L/ C) They then plugged annual values of C and L,
along with the estimated values of 6 and k, into their nonlinear “Euler formula”
and calculated a series of predicted or “theoretical” values for P, denoted P’
Douglas was encouraged by the high correlation between actual P and predicted
P’, as well as the fact that the estimate for the share of manufacturing value added
represented by wages and salaries over the period 1909-1918 from the National
Bureau of Economic Research was almost identical to the estimate of k. The first
public presentation of this research was the above-mentioned paper, “A Theory of
Production,” which appeared a few months later in the American Economic Review
(Cobb and Douglas 1928). When Douglas published The Theory of Wages six years
later, it included as a central feature a description of the statistical data, methods,
and results from “A Theory of Production,” accompanied by accounts of results of
estimating the Cobb-Douglas regression with time series data from Massachusetts
and New South Wales.

In the meantime, Cobb (1930) had published a paper on his own using the
Massachusetts data and an estimation method designed to ameliorate problems
created by measurement error in the data!*'Cobb obtained bizarre results with this
method, and was unable to make any sense of them. He never again published work
involving the Cobb-Douglas regression. Through the years, however, Douglas would
consistently give Cobb half of the credit for establishing the research program.

The Cobb-Douglas Regression and Theories of Production and
Distribution

In the 1920s, a “theory of production” was understood to be an explanation
of the determinants of the level of output. The amount produced, it was generally
agreed, depended upon the level of technological knowledge and the quantities

2 Similar accounts can be found in Douglas (1948, p. 6) and Douglas (1976, p. 904). Samuelson (1979,
p- 926) discusses Douglas’s apparent confusion between the work of Wicksteed and Wicksell.

3 This specification embodied the restriction that the sum of the coefficients of capital and labor equaled
one. Douglas would relax this restriction in his later work with the function.

* Cobb’s estimation method was “diagonal mean regression,” a method proposed by Ragnar Frisch
for estimating linear relationships between variables when all variables are measured with error. See
Cobb (1939) for details on the technique.
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of the factors of production employed. A theory of production offered an account
of the forces making for changes in these determinants of output, and/or details
about the quantitative relationships between inputs and output—for example,
hypotheses about the circumstances under which the “law of diminishing return”
was applicable. A theory of distribution, on the other hand, explained the deter-
mination of the division of output between various members of society. Classical
economists had theorized about distribution in terms of the shares of the product
received by three social classes—land owners, laborers, and capitalists—who
controlled the three productive factors of land, labor, and capital, with the princi-
ples explaining the share going to land owners being distinct from those governing
the shares received by laborers or capitalists. Marx’s version of distribution theory
ran in terms of two classes—workers and capitalists—describing the ways in which
the social and economic institutions of capitalism allowed capitalists to expropriate
much of the output attributable to the efforts of the working class. During the
late 1800s, a number of economists introduced theories of distribution based on
the now-standard principle that in a market system, the payment received by the
owner of any factor of production was determined by the marginal productivity of
that factor. Some of these marginal productivity theorists presented their ideas in
terms of the classical trio of factors, while others rejected the relevance of those
categories, preferring to emphasize the commonality, from the point of view of
distribution theory, of any tool, substance, or service that could contribute to the
production of final goods. By the 1920s, the economics profession displayed no
consensus regarding the appropriate approach to theorizing about distribution,
with approaches based on the marginal productivity principle competing with those
rooted in the classical tradition and those emphasizing the ways in which social and
economic institutions influenced the bargaining power of various groups. Among
the important points of disagreement between advocates of the various versions of
distribution theory were the extent to which distribution was a function of malleable
human institutions versus relatively unchangeable aspects of human nature and the
physical world, and the extent to which policies intended to alter distributive shares
would influence the overall level of output.

As is clear from the title of the 1927 paper, the Cobb-Douglas regression
was first presented as a contribution to production theory. Douglas opened the
paper with a list of questions that could be addressed if an empirical relationship
between capital, labor, and output could be discovered, including whether the
increase in output apparent in the data was “purely fortuitous, whether it was
primarily caused by technique, and the degree if any, to which it responded to
changes in the quantity of labor and capital,” and whether his proposed statistical
procedure might provide “an historical approach to the theories of decreasing
imputed productivity (diminishing increment to the total product)” that would
open the way towards “further attempts to secure quantitative approximations
to these tendencies, if indeed there should turn out to be historical validity to
them” (Cobb and Douglas 1928, p. 139). The paper made no explicit reference
to theories of distribution. There was a mention of the question of whether the
“processes of distribution are modeled at all closely upon those of the production
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of value” but no explicit discussion of the link between the two provided by
marginal productivity theory.

By contrast, in The Theory of Wages the general discussion of the empirical
estimation of production relationships was embedded in a detailed explication of
the marginal productivity theory and a defense of that theory as a framework for
inductive study of production and distribution. The estimated elasticities of curves
of marginal productivity, which as of 1934 Douglas seemed to regard as the most
important quantities revealed by his innovative statistical analysis, could, in light
of the marginal productivity theory, also be regarded as elasticities of aggregate
demand curves for capital and labor. In the 1934 volume, there was no question as
to the theoretical framework motivating Douglas’s numerous comparisons between
estimates of the value of labor’s marginal product, derived from his regression, and
measures of real wages or labor’s share of the value of output.

The Cobb-Douglas Regression and Empirical Economics in the 1920s

One can see in Douglas’s innovation of 1927 a blending of several charac-
teristics of the empirical economics literature of the 1920s. First, it reflected the
period’s emphasis on the importance of creating reliable statistical measures of
economic activity. Because government programs for collecting economic statistics
were still in their infancy, one of the more important skills for empirically oriented
economists was the ability to construct, from the fragmentary statistical evidence
available on a phenomenon, a credible quantitative account of that phenomenon.
Thus, the researcher had to locate the relevant data sources, to extrapolate from
time periods or sectors for which data were relatively complete to time periods or
sectors in which they were scant, and to defend or assess the likely accuracy of the
results using logic, implicit theorizing, and various consistency checks across data
from different sources. Researchers also needed to persuade readers not only that
the steps taken to produce the estimates were the most reasonable ones under the
circumstances, but that the resulting statistical picture, with all its shortcomings,
was accurate enough to be useful. This type of work was a crucial prerequisite to
the estimation of the Cobb-Douglas regression in 1927, with ten of the 24 pages of
“A Theory of Production” devoted to explaining and defending Douglas’s methods
of constructing time series for fixed capital and labor. Judged by the standards of
the time, Douglas’s construction of these series by itself would have been considered
an important contribution to empirical economics.

Second, Douglas’s use of least squares regression, as well as correlation
coefficients and indexes, placed him at the cutting edge of statistical practice in
economics as of 1927. Prior to World War I, with the exception of the work of a
few pioneers such as Wesley Mitchell, Warren Persons, and Irving Fisher, most
empirical economic research simply presented raw numbers or percentage shares,
and included no derived statistical measures such as means, standard deviations,
or index numbers. This began to change during the 1920s, and by the end of that
decade, the well-trained empirical economist understood basic statistical theory
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and applied it in constructing index numbers, tabulating frequency distributions,
and calculating summary statistics ] Douglas’s own development as an economic
statistician paralleled these changes in what represented good statistical practice for
economists, as he moved from reporting numbers and percentages in tables and
text (Douglas 1918, 1919), to calculating means and measures of average deviation
to illustrate relevant points (Douglas 1930), to the use of correlation coefficients
and linear regression in “A Theory of Production.”

Finally, in attempting to statistically estimate the key functional relationships
underlying marginal productivity theory, Douglas was expanding the boundaries of
a newly emerging research program in empirical economics. During the 1920s and
early 1930s, a growing literature sought to apply regression techniques to estimate
the real world counterparts of theoretical supply and demand curves. As Morgan
(1990) has shown, this work played an important role in shaping the approach to
combining statistical methods and economic theory that would become the stan-
dard econometric practice in the later decades of the twentieth century, but in the
1920s it was still quite esoteric. Douglas (1934, p. xii), however, saw it as the wave of
the future, and he explicitly linked his own research to it:

It has long seemed to me that the inductive, statistical, and quasi-mathematical
method must be used if we are ever to make economics a truly fruitful and
progressive science. The neoclassical school has constructed a valuable theo-
retical scaffolding according to which the value of commodities and the rates
of return to land, labor, and capital are fixed at the intersection of the various
supply and the demand curves. This is a beginning but only a beginning. For
in order to make the analysis precise, to forecast, and to detect interactions in
economic society it is plainly necessary to determine the slopes of the demand
and supply curves. . . . An excellent beginning has been made in this direc-
tion by such scholars as Henry L. Moore, Schultz, Ezekiel, Bean, Working, and
Marschak . . .

There is a need for a similar approach to the problems of distribution. We
need to know whether the assumed curves of diminishing incremental pro-
ductivity are merely imaginative myths or whether they are real, and if the
latter, what their slopes are. We need to know more about the supply functions
of the factors of production and whether the actual processes of distribution
furnish any degree of corroboration to the inductive tendencies discovered.
This book is an attempt to do just that.

Thus, the Cobb-Douglas regression represented a bold attempt to join

up-to-date statistical methods with the still controversial marginal productivity
theoretical framework.

5 In Biddle (1999), I document this transition, while Ayres (1927) provides a contemporary account.
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Figure 1
One of Five “Charts” from Cobb and Douglas’s “A Theory of Production”
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Source: Chart II from “A Theory of Production” (Cobb and Douglas 1928, p. 153).

In both “A Theory of Production” and The Theory of Wages, Douglas needed to
convince readers that his regression procedure provided reliable measures of real
and interesting economic quantities, a task made more difficult by the novelty of
his approach. He resorted to an array of arguments to do so. His primary argument
was based on the fit of the regressions. The time series Cobb—Douglas regressions
tended to generate a close correspondence between the actual values of the output
variable (P) and values predicted by the regression in the manner described above
(P'). This correspondence, Douglas argued, strongly suggested that the regressions
captured a true relationship between inputs and output. He demonstrated this
goodness of fit using correlation coefficients, tables, and graphs, such as
reproduced from “A Theory of Production” (1928), showing the relationship
between actual and “theoretical” (predicted) output. He raised the possibility that
the good fits were due to spurious correlation between trending series, noting
that “it has some times been charged that . . . equally good results would be secured
by comparing the relative movement of hogs in Wisconsin, cattle in Wisconsin, with
the physical product in manufacturing” but responded to this concern by arguing
that there was an a priori theoretical connection between capital, labor, and output
that did not exist for pigs, cattle, and output and by showing that deviations of
Pand P’ from their three-year moving averages were also highly correlated (Cobb
and Douglas 1928, p. 160).

In an interesting twist on the fit argument, Douglas pointed out that observations
(years) showing large differences between actual P and estimated P, because they
were abnormal in some way, actually strengthened the case that the Cobb-Douglas
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regression reflected the normal relationship between capital, labor, and product.
Years in which P was below P’ were recession years, and those in which P was above
P’ were years of prosperity. Since the capital index measured existing capital rather
than capital utilized, and the labor index was men rather than man-hours, one would
expect this pattern: in a recession, when plants were idled and overtime eliminated,
the capital and labor indexes overstated the amount of the inputs actually employed,
and so the equation produced a predicted output that was too high. Likewise, pros-
perities were periods of full capital utilization and long, intense hours for workers,
leading the indexes to understate true input use (Douglas 1934, pp. 160-61).

Douglas also made much of evidence that various measures of labor’s compen-
sation tended to correspond to measures of marginal productivity derived from
his estimates. This included the striking similarity between the .75 estimate for k
produced by the Cobb-Douglas regression and the estimate from the National
Bureau of Economic Research of labor’s share of the total value added in manufac-
turing, but Douglas added to this by showing positive correlations between moving
averages of real wages in various industries and moving averages of the measures
of labor’s marginal product in those industries implied by his function. There was
some ambiguity, however, as to how readers were to regard this evidence. At times,
Douglas seemed to be arguing that the regression provided a means of testing
the marginal productivity theory, and that a close concurrence between wages
and estimated marginal products represented a verification of this theory. More
often, however, Douglas pointed to the consistency of his results with the predic-
tions of marginal productivity theory as an additional proof of the plausibility of his
procedure, a line of argument that essentially assumed the truth of the marginal
productivity theo

Critiques and Responses

Douglas made bold claims in “A Theory of Production” and A Theory of Wages:
Using generally available data and accessible statistical techniques, he had shown that
the actual relationship between capital, labor, and output in manufacturing could be
closely approximated by a simple function, one which embodied and allowed quanti-
fication of the hypothesis of diminishing marginal productivity. He had demonstrated
arelationship between the characteristics of this “law of production” and the distribu-
tion of income between labor and capital, a relationship posited by a well-known but
still-contested theory of distribution. Unsurprisingly, the Cobb-Douglas regression
attracted considerable attention from Douglas’s fellow economists.

5 This ambiguity about whether the Cobb-Douglas procedure should be regarded as a means of testing
various predictions of marginal productivity theory, as a way of measuring the parameters of a theory main-
tained to be true, or both, was not clarified in Douglas’s subsequent discussions of the procedure, and was
at times a point of contention in the literature on production function estimation in subsequent decades.
See, for example, Mendershausen (1941), and the exchange between Shaikh (1974) and Solow (1974).



The Introduction of the Cobb—Douglas Regression 231

Sumner Slichter, assigned to discuss Cobb and Douglas’s paper at the 1927 AEA
meetings, was a decidedly unfriendly critic of the work (Slichter 1928). The bulk
of his remarks were devoted to detailing problems with the index of fixed capital
constructed by Douglas, but his complaints went beyond issues of data quality as he
believed the entire project to be wrong-headed. Despite the fact that the marginal
productivity theory was not explicitly mentioned in the paper, Slichter thought he
could see a hidden agenda, and he did not approve. “Professors Cobb and Douglas
conclude that it has been statistically demonstrated that the relationship between
the agents of production on one hand and the volume of output on the other meets
the requirements of the marginal productivity hypothesis.” Slichter disputed this
specific claim and argued more generally that marginal productivity theory had little
to offer as a framework for thinking about distribution. He closed his comments
with a final indictment of the research (p. 170):

There is probably no more important single cause for our meagre knowledge
of the distributive process than the fact that the subject has been so largely
studied within the narrow limits imposed by the assumptions of static econom-
ics. . .. Quantitative economics, by helping to provide the raw materials for a
realistic theory, can be of great use in liberating the study of distribution from
the tyranny of economic statics. But it can be of little assistance if statisticians
and mathematical economists are too completely preoccupied with verifying
the propositions of static doctrine.

In The Theory of Wages, Douglas (1934) responded to critics like Slichter who
complained of the lack of realism in the marginal productivity theory. He included a
chapter on the assumptions of the theory, both explicit and implicit, with long discus-
sions of the extent to which each was valid for the United States. After arranging
the implicit assumptions on a scale ranging from “largely valid but not wholly so” to
“partially true but on the whole not true,” Douglas (pp. 94-95) commented:

Many, who have seen the degree of variance between real life and the assump-
tions of the productivity school, have in their impatience declared that because
of this defective basis, the conclusions which have been drawn from the pro-
ductivity theory are not worthy of credence and hence should be disregarded.
But such an attitude as this ignores the fact that the assumptions do represent
real tendencies which in the aggregate are more powerful than those of a
conflicting nature.

Such critics, Douglas argued, seemed ignorant of the fact that the method of
deduction and abstraction used to build the marginal productivity theory was also
the method that had achieved great success in the natural sciences.

Another type of unfriendly critic was exemplified by Douglas’s colleague Frank
Knight, who argued that the key concepts of economic theory were essentially static
and abstract, while historical data was dynamic, reflecting the action of forces that
were assumed away in static theory. Thus, statistical methods could never quantify
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theoretical concepts Douglas (1934, pp. 106, 107) dismissed such arguments
rather undiplomatically in The Theory of Wages:

[TThe high priests of “pure” theory are never tired of pointing out that they
are dealing only with static conditions—as of one moment in time for one
community. When statistical series dealing with time sequences or even rela-
tive distributions in space are brought forward, the armchair theorists brush
these aside on the ground that they may include shiftings of the curves or
different curves. These series are then dismissed as being merely historical
or empirical.

Now it is of course true that one of the aims of statistical economics . . . should
be to approximate as far as possible the static concepts and to give concrete
meaning and definite values to them. But if this cannot be completely carried
out. .. [s]hould we abandon all efforts at the inductive determination of eco-
nomic theory and remain in the ivory tower of “pure” theory[?] If this is what
is done, we may as well abandon all hope of further developing the science of
economics and content ourselves with merely the elaboration of hypothetical
assumptions which will be of little aid in solving problems since we will not
know the values. Or shall we try to make economics a progressive science?

There were also friendly critics of the Cobb-Douglas paper who, while finding
fault with various details of what Douglas had done, expressed considerable
enthusiasm for the “method of attack” represented by the research and offered
constructive suggestions for pushing the research program forward. One such
friendly critic was Douglas’s colleague and prominent empirical economist Henry
Schultz. Schultz accepted the point that Cobb and Douglas’s statistical procedure,
which employed time series data but made no adjustment for secular changes, could
not result in a verification of a static theory like the marginal productivity theor
He argued, however, that that the Cobb—Douglas method of estimating production
relations should be “modified, not abandoned.” Referring to his own approach to
estimating the supply and demand curves implied by neoclassical theory, Schultz
(1929) described the strategy of adjusting the data to remove long-term trends, then
correlating deviations from those trends in order to isolate relationships that were
closer in principle to the concepts of static theory.

Another prominent friendly critic was J. M. Clark, who within a few months of
the appearance of “A Theory of Production” published an article devoted solely to
discussing issues raised by the Cobb—Douglas paper (Clark 1928). His criticisms were

7 Letter from F. Knight to Douglas, 10/12/1982; see also Douglas (1976, p. 905). Knight, whose opinion
carried considerable weight with a number of younger Chicago faculty members at the time, was gener-
ally hostile to empirical work in economics, and was highly critical of Henry Schultz’s work as well
(Reder 1982).

8 As Morgan (1990, sec 5.2) explains, possible approaches to testing a static theory with time series data
were much discussed in the literature on estimating supply and demand relationships, to which Schultz
was a major contributor.
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numerous, but most were constructive, aimed at improving the Cobb-Douglas anal-
ysis of marginal productivity rather than discrediting it. Like Slichter, he questioned
the accuracy of Douglas’s capital and labor series, but took it for granted that “they
will be improved and refined as the authors continue their researches.” A central
feature of the article was a suggestion for an augmented version of the Cobb-Douglas
regression. Clark believed that the Cobb-Douglas equation offered a good account
of the “normal” or long—run relationship between labor, capital, and output, but did
a poor job of representing the effect of cyclical fluctuations in labor and capital utili-
zation. He proposed altering the function by including a factor representing cyclical
swings, and suggested P= L*C'"*(L/L,)", where L, represented the “normal” level
of employment, or that which the capital stock was designed to accommodate. This
formula allows the marginal increases in labor input to have a magnified impact on
output if they are allowing idled capital to be put back into use. Moreover, Clark fit
this function to Douglas’s data, although not by the method of least squares. Clark
was also troubled by the fact that the Cobb-Douglas regression left no room for
improvements in technology to affect productivity, but believed that this problem
could be solved, if not with data based on historical aggregates, then with compara-
tive studies of “simultaneous” data from different industries. The Cobb-Douglas
study was “a bold and significant piece of pioneer work in a hitherto neglected
field,” which Clark clearly hoped would be followed up by others.

In The Theory of Wages, Douglas responded positively to many of Clark’s
comments and suggestions, even reporting some of his own experiments with
Clark’s modified formula. He also devoted several pages to the question of how the
substantial technological progress over his sample period affected the meaning of
his estimates, a concern raised by other commentators in addition to Clark. He did
not go so far as to develop a modification of his regression procedure that would
accommodate technological change, nor would he ever, as he would soon change
the focus of his research program to the estimation of the regression with cross-
section datasets, for which the issue of accounting for technological progress was
no longer important

Modern economists may sense an air of the familiar in the initial reactions to
Douglas’s new empirical procedure. While few economists today would agree with
Sumner Slichter’s rejection of the marginal productivity theory as a framework for
the inductive study of distribution, it is not unusual to see an empirical research
program being criticized on the grounds that it is guided—or the critic might say
constrained—by a too-literal reliance on the assumptions of an oversimplified
theoretical framework and will thus miss important aspects of the phenomenon
under study and/or produce meaningless results. It is also not uncommon to see
the argument that the quality of existing data is not adequate to the needs of a

9 Moving to cross sections of industry-level data introduced the new concern that different industries
might have different production functions, a problem that Douglas recognized but never addressed
empirically. A solution to the problem of estimating an aggregate time series production function while
also accounting for and even measuring technological improvement was introduced in Solow’s (1957)
seminal article on growth accounting.
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proposed new empirical technique. Such arguments may be offered as a reason
to reject the new technique, as Slichter seemed to be doing in his discussion of
“A Theory of Production,” but some who raise issues of data quality take the atti-
tude of J. M. Clark that the eventual development of better data is to be expected,
making it worthwhile to experiment with and develop a better understanding of
the technique in the meantime.

Finally, the differing reactions of Frank Knight and Henry Schultz to the Cobb—
Douglas regression reflect a difference of opinion that persisted, and arguably still
persists, among economists. Both men were strong believers in the usefulness for
economic research of neoclassical equilibrium models and the abstract deductive
method that produced them, but they disagreed on whether it was worthwhile or
even feasible to attempt to use data from a messy, dynamic world to test these models
or to extract empirical measures of their key components. Schultz believed that the
bridging of the theory—-data gap through the further development of statistical tech-
niques and data was both possible and one of the most important tasks of modern
economics, and he applauded Douglas’s work; Knight believed that economic theo-
retical concepts like the market demand curve for a good were essentially ideal
types that could never manifest themselves in data generated by a dynamic real
world economy, and saw work like that of Douglas and Schultz as a waste of time at
best, and perniciously misleading at worst.

After the appearance of The Theory of Wages, a significant set of friendly criti-
cisms came from mathematical economists who embraced marginal productivity
theory and who were trying to make sense of the relationship between Doug-
las’s regression equation and the equations of their theoretical systems. These
included Wassily Leontief (1934), Jacob Marschak (1936), and David Durand
(1937). It was in these articles, as well as a very critical article by Mendershausen
(1938) that the phrase “production function” was first consistently applied to the
relationship that Douglas was attempting to estimate, although Douglas quickly
adopted it himself. At the time, the phrase was rare in the economics literature,
used almost exclusively by those concerned with mathematical formalization of
neoclassical theory and/or the statistical estimation of the components of the
resulting models. As mentioned earlier, Douglas saw his work as a part of
the program to estimate the relationships of neoclassical theory, so the young
econometricians who referred to Douglas’s regression as a production function
were affirming Douglas’s conception.

However, while these neoclassically oriented econometricians were embracing
Douglas’s program as complementary to their own, they were also redefining
the objectives of the program and developing criteria for evaluating Douglas’s
methods and results that Douglas himself would not have accepted. This outcome
arose partly because they thought about marginal productivity theory within the
context of Walrasian general equilibrium theory, in which the production func-
tion was a characteristic of a firm. As a result, they were crucially concerned with
whether the estimated coefficients revealed anything useful about the true param-
eters of firm-level production functions, or perhaps were in some sense averages
of those parameters. But this question, which became increasingly important to
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economists engaged in production function estimation as time passed, was never
crucial for Douglas. As Douglas (1971, p. 29) noted in his autobiography, he was
taught theory by J. B. Clark, and received “a thorough drilling in (the marginal
productivity) principle, which served me well . .. when I started my own induc-
tive work in the theory.” But Clark’s formal analysis ran in terms of aggregates:
the basic wage rate and the interest rate depended on the marginal products of
“social” capital and “social” labor (Stigler 1941, p. 307). A student of Clark would
have had no trouble thinking of an aggregate production function as a primal
entity to be estimated, and its parameters as significant theoretical quantities
in themselves.

Aftermath

Douglas’s work with the Cobb-Douglas production function continued for
another 14 years after The Theory of Wages, as he and various coauthors estimated
Cobb-Douglas regressions using both aggregate time series data and cross-
section industry-level data, while developing a series of arguments defending the
procedure as a way of obtaining important knowledge about the economy from
empirical data. Douglas’s research career ended in 1948 with his election to the
U.S. Senate, but in the ensuing decades the procedure of regressing the log of a
measure of output on the logs of measures of various inputs became a standard and
accepted empirical procedure in a number of areas of microeconomics and macro-
economics, while spawning several other, more complex approaches to estimating
empirical production functions. There remain open questions about the scientific
value of this procedure in each of the contexts in which itis applied, some of which
are variations of the friendly and unfriendly questions raised by Douglas’s initial
critics. However, measured by the extent to which it has been embraced, applied,
and elaborated upon by subsequent economists, Douglas’s innovative 1927 idea
that one could use statistical analysis to uncover meaningful empirical relation-
ships between inputs and outputs, as well as his specific implementation of that
idea using the Cobb-Douglas functional form and least squares regression, was an
overwhelming success.

m The author would like to thank Ross Emmett, David Autor, Timothy Taylor, Charles
Johnson, and John List for helpful comments.
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general, with occasional exceptions, the articles chosen will be expository or integrative
and not focus on original research. If you write or read an appropriate article, please
send a copy of the article (and possibly a few sentences describing it) to Timothy Taylor,
preferably by e-mail at (taylort@macalester.edu), or ¢/o _Journal of Economic Perspectives,
Macalester College, 1600 Grand Ave., Saint Paul, Minnesota, 55105.

Smorgasbord

C. Randall Henning and Martin Kessler discuss “Fiscal Federalism: US History
for Architects of Europe’s Fiscal Union.” They discuss how Alexander Hamilton
pushed for a plan under which the federal government took over state debts in
1790—a pattern that would then be maintained for a half-century. “[T]he debt
assumption of 1790 set a precedent that endured for several decades. The federal
government assumed the debt of states again after the War of 1812 and then for
the District of Columbia in 1836. . .. This pattern was broken in the 1840s, when
eight states plus Florida, then a territory, defaulted. . . . Theindebted states petitioned
Congress to assume their debts, citing the multiple precedents. British and Dutch
creditors, who held 70 percent of the debt on which states later defaulted, pressed
the federal government to cover the obligations of the states. They argued that the
federal government’s guarantee, while not explicit, had been implied. Prices of

m Timothy Taylor is Managing Editor, Journal of Economic Perspectives, based at Macalester
College, Saint Paul, Minnesota. He blogs at (http://conversableeconomist.blogspot.com).
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the bonds of even financially sound states fell and the federal government was cut
off from European financiers in 1842. ... John Quincy Adams evidently believed
that another war with Britain was likely if state debts were not assumed by the federal
government. . . . However, on this occasion Congress rejected the assumption peti-
tion . .. Eventually, most states repaid all or most of their debt as a condition for
returning to the markets. . .. The rejection of debt assumption established a “no
bailout” norm on the part of the federal government. The norm is neither a ‘clause’
in the US Constitution nor a provision of federal law. Nevertheless, whereas no bailout
request had been denied by the federal government prior to 1840, no such request
has been granted since, with one special exception [the District of Columbia in the
1970s] . .. During the 1840s and 1850s, states adopted balanced budget amend-
ments to their constitutions or other provisions in state law requiring balanced
budgets. This was true even of financially sound states that had not defaulted and
their adoption continued over the course of subsequent decades, so that eventually
threefourths of the states had adopted such restrictions.” Available here as Working
Paper 12-1 from the Peterson Institute for International Economics, January 2012,
at (http://www.iie.com/publications/wp/wpl2-1.pdf) and the Breugel Essay
and Lecture Series, January 2012, (http://www.bruegel.org/download/parent
/669-fiscal-federalism-us-history-for-architects-of-europes-fiscal-union/file
/1537-fiscal-federalism-us-history-for-architects-of-europes-fiscal-union /).

Edward Glaeser and Jacob Vigdor document and discuss “The End of the
Segregated Century: Racial Separation in America’s Neighborhoods, 1890-2010.”
“Segregation has declined steadily from its mid-century peak, with significant drops
in every decade since 1970. As of 2010, the separation of African-Americans from
individuals of other races stood at its lowest level in nearly a century. Fifty years ago,
nearly half the black population lived in what might be termed a “ghetto” neigh-
borhood, with an African-American share above 80 percent. Today, that proportion
has fallen to 20 percent.” “There is every reason to relish the fact that there is more
freedom in housing today than 50 years ago and to applaud those who fought
to create that change. Yet we now know that eliminating segregation was not a
magic bullet. Residential segregation has declined pervasively, as ghettos depopu-
late and the nation’s population center shifts toward the less segregated Sun Belt.
At the same time, there has been only limited progress in closing achievement
and employment gaps between blacks and whites.” Manhattan Institute for Policy
Research, Civic Report No. 66, January 2012. At <http: / /www.manhattan-institute
.org/pdf/cr_66.pdf).

Cass B. Sunstein, now serving as Administrator of the Office of Information
and Regulatory Affairs within the Office of Management and Budget, provides
an overview of “Empirically Informed Regulation.” “In recent years, a number of
social scientists have been incorporating empirical findings about human behavior
into economic models. These findings offer useful insights for thinking about
regulation and its likely consequences. ... Relevant research suggests that four
such approaches have particular promise: (1) using disclosure as a regulatory tool,
especially if disclosure policies are designed with an appreciation of how people
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process information; (2) simplifying and easing choices through appropriate default
rules, reduction of complexity and paperwork requirements, and related strategies;
(3) increasing the salience of certain factors or variables; and (4) promoting social
norms through private—public partnerships and other approaches that operate in the
service of agreed-upon public goals. . . . But even if the standard accounts of potential
market failures are supplemented, it does not necessarily follow that more regula-
tion is justified. . . . Indeed, some of the findings might argue in favor of less rather
than more regulation. ... It should not be necessary to acknowledge that public
officials are subject to error as well. Indeed, errors may result from one or more of
the findings traced above; officials are human and may also err. The dynamics of the
political process may or may not lead in the right direction. It would be absurd to say
that empirically informed regulation is more aggressive than regulation that is not
so informed, or that an understanding of recent empirical findings calls for more
regulation rather than less. The argument is instead that such an understanding can
help to inform the design of regulatory programs.” University of Chicago Law Review,
Fall 2011, vol. 78, no. 4, pp. 1349-1429. At (http://lawreview.uchicago.edu/sites
/lawreview.uchicago.edu/files/uploads/78_4/Sunstein_Essay.pdf ).

Alan B. Krueger, now serving as Chairman of the Council of Economic Advisers,
has given a speech on “The Rise and Consequences of Inequality in the United
States.” “Not since the Roaring Twenties has the share of income going to the very
top reached such high levels. The magnitude of these shifts is mindboggling. The
share of all income accruing to the top 1% increased by 13.5 percentage points from
1979 to 2007. This is the equivalent of shifting $1.1 trillion of annualincome to the
top 1 percent of families. Put another way, the increase in the share of income going
to the top 1% over this period exceeds the total amount of income that the entire
bottom 40 percent of households receives.” “Countries that have a high degree of
inequality also tend to have less economic mobility across generations. . . . While we
will not know for sure whether, and how much, income mobility across generations
has been exacerbated by the rise in inequality in the U.S. until today’s children have
grown up and completed their careers . .. the persistence in the advantages and
disadvantages of income passed from parents to the children is predicted to rise
by about a quarter for the next generation as a result of the rise in inequality that
the U.S. has seen in the last 25 years.” January 12, 2012. At (http://www.whitehouse
.gov/sites/default/files/krueger_cap_speech_final_remarks.pdf).

Ruth Towse provides an overview of “What We Know, What We Don’t Know, and
What Policy-makers Would Like Us to Know about the Economics of Copyright.”
“Almost all economists are agreed that the copyright term is now inefficiently long
with the result that costs of compliance most likely exceed any financial benefits from
extensions (and it is worth remembering that the term of protection for a work in
the 1709 Statute of Anne was 14 years with the possibility of renewal as compared to
70 years plus life for authors in most developed countries in the present, which means
awork could be protected for well over 150 years).” “Copyright could become more
similar to a patent by having an initial term of protection of a work, say of 20 years,
renewable for further terms. . . . The advantage of this is twofold: it enables a ‘use it
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or lose it’ regime to function and, more relevant to the economics of copyright, it
enables the market to function better in valuing a work (the vast majority of works,
as we know, are anyway out of print because they are deemed to have no commercial
value while the copyright is still valid); knowing that renewal would be necessary
would also alter contractual terms between creators and intermediaries, thereby
improving the efficiency of contracting and the prospect of fairer contracts.” Review
of Economic Research on Copyright Issues, December 2011, vol. 8, no. 2, pp. 101-120. At
(http:/ /papers.ssrn.com/sol3/papers.cfmrabstract_id=2024588).

Philip Turner asks “Is the Long-term Interest Rate a Policy Victim, a Policy
Variable or a Policy Lodestar?” “From the mid-1950s to the early 1980s, this
aggregate [debt of domestic US non-financial borrowers—governments, corpo-
rations, and households] was remarkably stable—at about 130% of GDP. It was
even described as the great constant of the US financial system. The subcompo-
nents moved about quite a bit—for instance, with lower public sector debt being
compensated by higher private debt. But the aggregate itself seemed very stable.
During the 1980s, however, this stability ended. Aggregate debt rose to a new
plateau of about 180% of GDP in the United States. At the time, this led to some
consternation in policy circles about the burden of too much debt. It is now about
240% of GDP. Leverage thus measured—that is, as a ratio of debt to income—has
increased. Very many observers worry about this. Whatever the worries, lower rates
do make leveraged positions easier to finance. Once account has been taken of
lower real interest rates, debt servicing costs currently are actually rather modest
... “The concluding note of caution is this: beware of the consequences of sudden
movements in yields when long-term rates are very low. . . . A change of 48 basis
points in one month ... would have a larger impact when yields are 2% than
when they are 6%. With government debt/GDP ratios set to be very high for years,
there is a significant risk of instability in bond markets.” Bank of International
Settlements, BIS Working Papers No. 367, December 2011. At (http://www.bis
.org/publ/work367.pdf).

Complements to JEP Articles

Adeel Malik and Bassem Awadallah discuss “The Economics of the Arab Spring.”
“During the period 1996-2006, labour force in Middle East and North Africa has
grown three times as much annually as in the rest of the developing world, resulting
in one of the largest rates of youth unemployment in the world.” “The state in most
Arab economies is the most important economic actor, eclipsing all independent
productive sectors. . . . The state-centred development paradigm rests on an uninter-
rupted flow of external windfalls. In fact, many of the region’s pathologies—whether
it is a weak private sector, segmented labor markets, or limited regional trade—are
ultimately rooted in an economic structure that relies overwhelmingly on rents
derived from fuel exports, foreign aid or remittances. Reliance on such unearned
income streams is the ‘original sin’ for Arab economies.” Center for the Study of
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African Economies, University of Oxford, CSAE WPS/2011-23, December 2011.
(http:/ /www.csae.ox.ac.uk/workingpapers/ pdfs/csae-wps-2011-23.pdf). This article
makes a useful complement to the article by Filipe R. Campante and Davin Chor in
this issue.

The Congressional Budget Office has published “Comparing the Compensa-
tion of Federal and Private-Sector Employees.” “Overall, the federal government
paid 2 percent more in total wages than it would have if average wages had been
comparable with those in the private sector, after accounting for certain observable
characteristics of workers. ... On average for workers at all levels of education,
the cost of hourly benefits was 48 percent higher for federal civilian employees
than for private-sector employees with certain similar observable characteristics
... The most important factor contributing to differences between the two sectors
in the costs of benefits is the defined-benefit pension plan that is available to
most federal employees. ... Overall, the federal government paid 16 percent
more in total compensation than it would have if average compensation had been
comparable with that in the private sector, after accounting for certain observable
characteristics of workers.” January 2012. At (http://www.cbo.gov/sites/default
/ﬁles/cboﬁles/attachments/O1-30-FedPay.pdf>. The CBO results and discussion
with regard to federal workers are qualitatively similar, and complementary, to
the article by Maury Gittleman and Brooks Pierce in the Winter 2012 issue of this
journal, “Compensation for State and Local Government Workers.”

The Federation of American Scientists have published a collection of essays
under the title The Future of Nuclear Power, edited by Charles D. Ferguson and
Frank A. Settle. In Chapter 2, Stephen Maloney offers “A Critical Examination of
Nuclear Power’s Costs.” “Since the nuclear industry’s inception more than 50 years
ago, its forecasts for costs have been consistently unreliable. The ‘first genera-
tion’ plants, comprising both prototype reactors and the standard designs of the
1950s—-1960s, failed to live up to promised economics. This trend continued with
the construction of Generation II plants completed in the 1970s, which make up
the present nuclear fleet. . .. Nuclear plant construction costs escalated approxi-
mately 24 percent per calendar year compared to 6 percent annual escalation for
coal plants. . . . The scale-up of nuclear plants brought less than half the economic
efficiencies projected.” More recently, “In June 2006, a consortium of companies
announced plans to build two more reactors at the South Texas Project site for an
estimated cost of $5.2 billion. NRG, the lead company, made history by becoming
the first company to file an application with the NRC. CPS Energy, a municipal
utility, was one of its partners. In October 2007, CPS Energy’s board approved
$206 million for preliminary design and engineering. In June 2009, NRG revised
the estimate to $10 billion for the two reactors, including finance charges. A few
weeks later, this estimate rose to $13 billion, including finance charges. Later that
year, the estimate reached $18.2 billion . . .” February 2012. At (http://www.fas.org
/pubs/_docs/Nuclear_Energy_Report-lowres.pdf ). The report offers a useful
supplement to the paper by Lucas W. Davis, “Prospects for Nuclear Power,” in the
Winter 2012 issue of this journal.
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Inflation and Hyperinflation

Janet Koech gives chapter and verse on “Hyperinflation in Zimbabwe.” “From
2007 to 2008, the local legal tender lost more than 99.9 percent of its value.”
“Hyperinflation and economic troubles were so profound that by 2008, they wiped
out the wealth of citizens and set the country back more than a half century. In
1954, the average GDP per capita for Southern Rhodesia was US$151 per year
(based on constant 2005 U.S.-dollar purchasing power-parity rates). In 2008, that
average declined to US$136, eliminating gains over the preceding 53 years . ..”
“The Economic Times newspaper noted on June 13, 2008, that “a loaf of bread now
costs what 12 new cars did a decade ago,” and “a small pack of locally produced
coffee beans costs just short of 1 billion Zimbabwe dollars. A decade ago, that sum
would have bought 60 new cars.” In early 2009, the economy dollarized: “While
the South African rand, Botswana pula and the U.S. dollar were granted official
status, the U.S. dollar became the principal currency. Budget revenue estimates
and planned expenditures for 2009 were denominated in U.S. dollars, and the
subsequent budget for 2010 was also set in U.S. dollars. An estimated four-fifths of
all transactions in 2010 took place in U.S. dollars, including most wage payments
.7 Annual Report of the Globalization and Monetary Policy Institute, Federal Reserve
Bank of Dallas. At (http://www.dallasfed.org/assets/documents/institute/annual
/2011/annuall 1b.pdf).

Phil Davies writes about “Taking the Measure of Prices and Inflation,” subti-
tled “A century of evolution—and near-constant criticism—has greatly improved
price indexes. But work continues to perfect these closely-watched economic
indicators.” “In 1904, the federal Bureau of Labor (forerunner of the BLS)
published a monthly index of retail food prices gleaned from 800 merchants in
large industrial centers. The index, covering the past 13 years, priced 30 prin-
cipal food items and weighted them according to average consumption. Within
a few years, the food price index reflected data gathered from over 1,000 retail
establishments in 40 states. ... Intent on setting equitable wages for factory
workers vital to the war effort, the National War Labor Board in 1918 called
upon the BLS to produce nationwide data on the ‘cost of living’; changes over
time in this index would indicate how much household income would have
to change to maintain roughly the same standard of living. The stated goal of
this exercise: ‘[I]nsure the subsistence of the worker and his family in health
and reasonable comfort.’. .. Over the next two years, BLS agents fanned out
across the country to collect prices for about 145 consumer products and
services. Price takers carefully specified items to make pricing of identical or
similar items easier in future surveys and surveyed about 12,000 working-class
families in 42 states to gather information about income and consumption
patterns. In 1919, the bureau released the first comprehensive set of cost-of-living
indexes for 31 major industrial and shipbuilding centers. Thereafter, updated
indexes were issued semiannually for individual cities (Washington, D.C., was
added in 1921) and the nation as a whole.” The essay also discusses how price
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indexes have sought to address “quality change, consumer substitution and tech-
" and the differences between the Consumer Price Index
and the Personal Consumption Expenditure as measures of inflation. The Region,
Federal Reserve Bank of Minneapolis, December 2011, pp. 28-38. At (http://
www.minneapolisfed.org/publications_papers/pub_display.cfm?id=4792).

nological innovation,’

Collections on a Theme

The Fall 2011 issue of The Future of Children features nine article on the theme
“Work and Family.” From a description of the paper by Suzanne M. Bianchi,
“Changing Families, Changing Workplaces”™ “The share of married mothers
in the labor force has risen from a little over a quarter in 1960 to more than
70 percent today. During the 1960s, only 10 percent of mothers were at work
within three months of giving birth; by the early years of the twenty-first century
that figure had risen to over 40 percent, with 64 percent of women back at work
within twelve months after a birth. Labor force participation rates are now nearly
as high among women with preschool-aged children as they are among those with
school-aged children. Over the same period, the share of children living with a
single parent has grown sharply. Today about one-quarter of families with chil-
dren are headed by single parents . ..” Alison Earle, Zitha Mokomane, and Jody
Heymann discuss “International Perspectives on Work-Family Policies: Lessons
from the World’s Most Competitive Economies.” From the “Summary”: “Using
indicators of competitiveness gathered by the World Economic Forum, the authors
identify fifteen countries, including the United States, that have been among the
top twenty countries in competitiveness rankings for at least eight of ten years.
... They find that every one of these countries, except the United States, guaran-
tees some form of paid leave for new mothers as well as annual leave. And all but
Switzerland and the United States guarantee paid leave for new fathers. ... The
majority of these countries provide paid leave for new mothers, paid leave for new
fathers, paid leave to care for children’s health care needs, breast-feeding breaks,
paid vacation leave, and a weekly day of rest. Of these, the United States guarantees
only breast-feeding breaks (part of the recently passed health care legislation).”
The journal is at (http://futureofchildren.org/).

The Winter 2012 issue of the Cato Journal has a dozen articles on the subject
“Is Immigration Good for America?” For example, Giovianni Peri presents the
case for why immigration of low-wage labor has little effect on wages of natives. “In
summary, an economy will respond to immigration along several margins—through
increased investment by firms, specialization of natives, complementarities between
natives and immigrants, technological response by firms, and job creation. . . . This
explains why a long tradition of empirical economic studies has found very small
to no effect of U.S. immigration on native wages and employment at the national
and at the local level.” The issue is available at (http: / /www.cato.org/pubs/journal
/¢j32n1/¢j32n1.html).


http://www.minneapolisfed.org/publications_papers/pub_display.cfm?id-4792
http://futureofchildren.org/
http://www.cato.org/pubs/journal/cj32n1/cj32n1.html

244 Journal of Economic Perspectives

Discussion Starters

Juha Siikamaki inquires into “State Parks: Assessing Their Benefits.” “Valuing
recreation time monetarily requires determining the opportunity cost of time. To
illustrate the potential magnitude of recreation’s time value, I used a conventional
and commonly adopted approach where recreation time is valued at one-third the
wage rate. ... Extrapolating from the above results, I estimate about 33 percent
of current time use for nature recreation can be attributed to the U.S. state park
system. This equals annually about 9.7 hours of nature recreation per capita, or
about 2.2 billion hours of nature recreation in total in the United States. The esti-
mated time value of nature recreation generated by the entire U.S. state park system
is about $14 billion annually (about $62 per person annually, on average). . . . That
value is considerably larger than the annual operation and management costs of
state parks.” Resources, from Resources for the Future, 2012, no. 179, pp. 28-33. At
(http://www.rff.org/Publications/Resources/Pages/179-Parks.aspx).

Charles Morris asks “What Should Banks Be Allowed To Do?” “Under the crite-
rion for permissible activities stated above, banking organizations would be able to
conduct the following activities: commercial banking, investment banking . .. and
asset and wealth management. Investment banking and asset and wealth manage-
ment are mostly fee-based services that do not put much of a firm’s capital at risk. In
addition, asset and wealth management are similar to the trust services that always
have been allowed for banks. In contrast, the other three categories—dealing and
market making, brokerage services, and proprietary trading—have little in common
with core banking services and create risks that are difficult to assess, monitor, and
control. Banking organizations would be restricted from activities that involve
trading, including customer trading. While allowing customer trading might seem
reasonable, it would make restrictions on proprietary trading difficult to enforce
because the securities inventory used to facilitate customer trading cannot be easily
distinguished from proprietary assets.” Economic Review, Federal Reserve Bank of
Kansas City, Fourth Quarter 2011, pp. 55-80. At (http://www.kc.frb.org/publicat
/econrev/pdf/1 1q4Morris.pdf>.
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Notes

For additional announcements, check out the continuously updated JEP online Bulletin Board, (hitp://www
.aeaweb.org/bulletinboard.php). Calls for papers, notices of professional meetings, and other announcements of interest
to economists should be submitted to Ann Norman at  jep@jepjournal.org) in one or two paragraphs containing the
relevant information. These will be posted at the JEP online Bulletin Board. Given sufficient lead time, we will also
print a shorter, one-paragraph version of your notice in the “Notes” section of the Journal of Economic Perspectives.
Deadlines for “Notes”: March 20 for the JEP Spring issue, which mails the end of May; June 20 for the JEP Summer
issue, which mails the end of August; September 20 for the JEP Fall issue, which mails the end of November; and
December 10 for the JEP Winter issue, which mails the end of February. We reserve the right to edit material recetved.

Webcasts are online. Four 2012 Annual Meeting
sessions are available to Association members online:
“The Euro: Challenges to Improve a Currency
Union,” “The Political Economy of U.S. Debt and
Deficits,” “Markets with Frictions,” and “What Hap-
pened to the U.S. Employment Miracle?” Your AEA
web user ID and password provide access at <h[tp: //
www.aeaweb.org/webcasts/). Webcasts from 2009
through 2011 and Continuing Education Programs
are available for members at the same website.

Retired faculty available for part-time or tem-
porary teaching. JOE now lists retired economists
interested in teaching on either a parttime or
temporary basis at (http://www.aeaweb.org/joe
/available_faculty/ ). Individuals can add or delete
their name any time. Listings are deleted on
November 30; the service is closed during Decem-
ber and January, reopening February 12.

2012 Summer Training Program and the AEA
Minority Scholarships. The University of New Mex-
ico (UNM) hosts the 2012 AEA Summer Training
and Minority Scholarship Program. The six-week
program runs from June 17 through July 28 on the
Albuquerque UNM campus. The Program provides
undergraduates with study and research opportuni-
ties that prepare them with a better understanding
of what doctoral-level study of economics entails.
Additional information, application, and nomina-
tion information is at (http: //healthpolicy.unm
.edu) or email (center@unm.edu).

Call for papers and Training Seminar. The Soci-
ety of Government Economists (SGE) is pleased to

announce its annual conference to be held in Wash-
ington, DC, on November 5-6, 2012, cosponsored
by the George Washington University Economics
Department. Deadline for paper and session pro-
posals: September 30, 2012. There will be Special
Sessions on Indian Country (Native American) Eco-
nomics. Anyone interested in this area of research
is encouraged to respond to SGE’s call for papers.
SGE Conference participants may also register for
a special, one-day Training Seminar on “Integrity,
Ethics, and Responsible Leadership in Econom-
ics.” The seminar will be led by Deirdre McCloskey
(author of The Cult of Statistical Significance), George
DeMartino (author of The Economist’s Oath), Susan
Offutt (Chief Economist, GAO), and Bryan Roberts
(Senior Economist, Nathan Associates). See the
Society’s website, (http://www.sge-econ.org/), for
more information.

Call for papers. The annual meeting of the
Transportation and Public Utilities Group
(TPUG) will be held January 4-6, 2013, in con-
junction with the AEA annual meetings in San
Diego, California. The TPUG invites papers in
areas related to transportation, energy, telecom-
munications, and water and wastewater. Paper
proposals should include an electronic copy of
the paper title, one-page abstract, and author
contact information. For transportation papers,
send these items to Professor Peter Loeb at (ploeb
@andromeda.rutgers.edu); for public utility
papers, Professor Carolyn Freidman at (carolyn
.gideon@tufts.edu). All program participants
must register for the AEA convention and become
TPUG members ($20 TPUG membership fee).
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Call for papers. The 14th annual conference of
the National Business & Economics Society will be
held March 6-9, 2013, at the Marriott Los Suenos
Resort in Herradura, Costa Rica. NBES is a mul-
tidisciplinary academic association that focuses
on promoting research of both a theoretical and
practical nature. See the NBES website at (www
.nbesonline.com). Interested authors should sub-
mit the full paper or a 1-2 page abstract of the
research in question to info@nbesonline.com.
Submission deadline: July 1st 2012.

Call for papers. The January 2013 Business &
Economics Society International (B&ESI) Con-
ference will be held January 7-10, 2013, in Perth,
Australia. Deadline for abstract submission and
participation: December 10, 2012. You may par-
ticipate as panel organizer, presenter of one or two
papers, chair, moderator, discussant, or observer.
All papers will pass a blind peer review process
for publication consideration in an anthology
of selected papers titled “Global Business & Eco-
nomics Anthology.” For more information, please
contact Helen Kantarelis. Phone: 508-852-3937;
fax: 508-595-0089; e-mail: (hkan@besiweb.com).
Website: (www.besiweb.com).

Call for papers. The July 2013 Business & Eco-
nomics Society International (B&ESI) Conference
will be held July 6-9, 2013 in Monte Carlo, Monaco
(French Riviera.) Deadline for abstract submission
and participation: March 30, 2013. You may par-
ticipate as panel organizer, presenter of one or two
papers, chair, moderator, discussant, or observer.
All papers will pass a blind peer review process
for publication consideration in an anthology
of selected papers titled “Global Business & Eco-
nomics Anthology.” For more information, please
contact Helen Kantarelis. Phone: 508-852-3937;
fax: 508-595-0089; e-mail: (hkan@besiweb.com).
Website: (www.besiweb.com).

Call for papers. The soon-to-be-launched Interna-
tional Journal of Economics and Business Studies (I[EBS)
will hold its first international conference in Techno
India Campus in Salt Lake City, Kolkata (formerly
Calcutta) India, on December 20-21, 2012. Dead-
line for paper abstracts is July 31, 2012, and for the
completed paper is November 15, 2012. Registration
fee is $350.00. Please submit the abstracts to Prof.
Debasish Chakraborty, (chakrald@cmich.edu) (or
(dchak@yahoo.com)), Phone: 989-859-1499, or to
Prof. Kishore G. Kulkarni, ((kulkarnk@mscd.edu)),
Phone: 303-556-2675. More information is available
at (www.ijebs.com).

Call for papers: In 2013, Elsevier’s International
Review of Economics & Finance will feature a spe-
cial issue on “The Dynamics of International

Migration.” The issue will be guest edited by Oded
Stark, Universities of Bonn and Tuebingen. Manu-
scripts, double-spaced and preferably not longer
than 30 pages, should be submitted electronically
on or before October 1, 2012 to Wilhelm Kohler,
Professor of International Economics, Univer-
sity of Tuebingen, e-mail: (wilhelm.kohler@uni
-tuebingen.de).

Call for papers. The International Journal of
Happiness and Development is soliciting papers for
the inaugural as well as subsequent issues. IJHD
seeks to broaden our understanding of “happiness”
and how it may relate to development from eco-
nomic, political, psychological, and/or sociological
perspectives. The Journal entertains all definitions
of happiness and interprets development at both
micro and macro levels. For additional informa-
tion, see the Journal website: (www.inderscience

.com/ijhd).

The National Institutes of Health (NIA) adds
genetic data to Health and Retirement Study
(HRS). A 20-year nationwide survey of the health,
economic, and social status of older Americans
(50+), has added genetic information from con-
senting participants to its database. The HRS is
a database for studying retirement and the baby
boom generation. On March 15, genetic data from
approximately 13,000 individuals were posted to
dbGAP, the NIH’s online genetics database. The
data consist of approximately 2.5 million genetic
markers from each person and are available for
analysis by qualified researchers. Data were obtained
from saliva samples collected from HRS participants
since 2006. Specific information on the data can be
found at (http://www.ncbinlm.nih.gov/projects
/gap/cgi-bin/study.cgi?study_id=phs000428.v1.p1)
and (http://hrsonline.istumich.edu). The NIA’s
scientific program seeks to understand the nature
of aging and to extend the healthy, active years of
life. For more information on research, aging and
health, go to (www.nia.nih.gov).

CNA Award for Operational Analysis. This
competitive award is open to all researchers and
analysts outside of CNA and will be presented to
the individual or team whose submitted work is
judged as providing the most creative, empirically-
based solution to a real-world problem or in
support of a real-world decision. The winner of the
CNA Award will be recognized at the CNA 70th
Anniversary banquet in November 2012 and will
receive $10,000. Submissions must be received at
(CNAaward@cna.org) by June 29, 2012. To request
instructions for submitting DoD classified work, or
for answers to other questions, send an email to
that same address, or call Ms. Patricia Sanders at
703-824-2038.
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CONSIDERATIONS FOR THOSE PROPOSING
TOPICS AND PAPERS FOR JEP

Articles appearing in the journal are primarily solicited
/(- by the editors and associate editors. However, we do
- ctives look at all unsolicited material. Due to the volume of
Wul’mﬂ’ submissions received, proposals that do not meet
JEP’s editorial criteria will receive only a brief reply.
s Proposals that appear to have JEP potential receive
— - more detailed feedback. Historically, about 10-15
percent of the articles appearing in our pages

originate as unsolicited proposals.

Philosophy and Style

The Journal of Economic Perspectives attempts to

fill part of the gap between refereed economics research jour-

nals and the popular press, while falling considerably closer to the former

than the latter. The focus of JEP articles should be on understanding the

central economic ideas of a question, what is fundamentally at issue, why

the question is particularly important, what the latest advances are, and

what facets remain to be examined. In every case, articles should argue for

the author’s point of view, explain how recent theoretical or empirical work has
affected that view, and lay out the points of departure from other views.

We hope that most JEP articles will offer a kind of intellectual arbitrage that will
be useful for every economist. For many, the articles will present insights and
issues from a specialty outside the readers’ usual field of work. For specialists,
the articles will lead to thoughts about the questions underlying their research,
which directions have been most productive, and what the key questions are.

Articles in many other economics journals are addressed to the author’s peers
in a subspecialty; thus, they use tools and terminology of that specialty and
presume that readers know the context and general direction of the inquiry.
By contrast, this journal is aimed at all economists, including those not
conversant with recent work in the subspecialty of the author. The goal is
to have articles that can be read by 90 percent or more of the AEA membership,
as opposed to articles that can only be mastered with abundant time and energy.
Articles should be as complex as they need to be, but not more so. Moreover,
the necessary complexity should be explained in terms appropriate to an audi-
ence presumed to have an understanding of economics generally, but not a
specialized knowledge of the author’s methods or previous work in this area.

The Journal of Economic Perspectives is intended to be scholarly without
relying too heavily on mathematical notation or mathematical insights. In some
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cases, it will be appropriate for an author to offer a mathematical derivation
of an economic relationship, but in most cases it will be more important that
an author explain why a key formula makes sense and tie it to economic
intuition, while leaving the actual derivation to another publication or to an
appendix.

JEP does not publish book reviews or literature reviews. Highly mathematical
papers, papers exploring issues specific to one non-U.S. country (like the state
of agriculture in Ukraine), and papers that address an economic subspecialty in
a manner inaccessible to the general AEA membership are not appropriate for
the Journal of Economic Perspectives. Our stock in trade is original, opinionated
perspectives on economic topics that are grounded in frontier scholarship. If you
are not familiar with this journal, it is freely available on-line at <http://e-JEP.org>.

Guidelines for Preparing JEP Proposals

Almost all JEP articles begin life as a two- or three-page proposal crafted by the
authors. If there is already an existing paper, that paper can be sent to us as a
proposal for JEP. However, given the low chances that an unsolicited manuscript
will be published in JEP, no one should write an unsolicited manuscript intended
for the pages of JEP. Indeed, we prefer to receive article proposals rather
than completed manuscripts. The following features of a proposal seek to
make the initial review process as productive as possible while minimizing the
time burden on prospective authors:

* QOutlines should begin with a paragraph or two that precisely states the
main thesis of the paper.

¢ After that overview, an explicit outline structure (l., Il., lll.) is appreciated.

¢ The outline should lay out the expository or factual components of the
paper and indicate what evidence, models, historical examples, and
so on will be used to support the main points of the paper. The more
specific this information, the better.

¢ The outline should provide a conclusion

e Figures or tables that support the article’s main points are often
extremely helpful.

e The specifics of fonts, formatting, margins, and so forth do not matter
at the proposal stage. (This applies for outlines and unsolicited
manuscripts).

e Sample proposals for (subsequently) published JEP articles are
available on request.

* For proposals and manuscripts whose main purpose is to present an
original empirical result, please see the specific guidelines for such
papers below.
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The proposal provides the editors and authors an opportunity to preview the
substance and flow of the article. For proposals that appear promising, the editors
provide feedback on the substance, focus, and style of the proposed article. After
the editors and author(s) have reached agreement on the shape of the article
(which may take one or more iterations), the author(s) are given several months
to submit a completed first draft by an agreed date. This draft will receive detailed
comments from the editors as well as a full set of suggested edits from JEP’s
Managing Editor. Articles may undergo more than one round of comment and
revision prior to publication.

Readers are also welcome to send e-mails suggesting topics for JEP articles and
symposia and to propose authors for these topics. If the proposed topic is a good
fit for JEP, the JEP editors will work to solicit paper(s) and author(s).

Correspondence regarding possible future articles for JEP may be sent
(electronically please) to the assistant editor, Ann Norman, at <anorman@
JEPjournal.org>. Papers and paper proposals should be sent as Word or pdf
e-mail attachments.

Guidelines for Empirical Papers Submitted to JEP

The JEP is not primarily an outlet for original, frontier empirical contributions;
that's what refereed journals are for! Nevertheless, JEP occasionally publishes
original empirical analyses that appear uniquely suited to the journal. In consid-
ering such proposals, the editors apply the following guidelines (in addition to
considering the paper’s overall suitability):

1. The paper’s main topic and question must not already have found fertile
soil in refereed journals. JEP can serve as a catalyst or incubator for the
refereed literature, but it is not a competitor.

2. In addition to being intriguing, the empirical findings must suggest
their own explanations. If the hallmark of a weak field journal paper
is the juxtaposition of strong claims with weak evidence, a JEP paper
presenting new empirical findings will combine strong evidence with
weak claims. The empirical findings must be robust and thought
provoking, but their interpretation should not be portrayed as the
definitive word on their subject.

3. The empirical work must meet high standards of transparency. JEP
strives to only feature new empirical results that are apparent from
a scatter plot or a simple table of means. Although JEP papers can
occasionally include regressions, the main empirical inferences should
not be regression-dependent. Findings that are not almost immediately
self-evident in tabular or graphic form probably belong in a conventional
refereed journal rather than in JEP.
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