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Abstract:

This essay revisits a paper published by PedeederBen and myself three decades ago. It
contains an empirical cross-country study of thenm@conomics of strikes, and a story about
the literature, which we found intriguing. It dealith a problem in the political economy of
economic research. Now we know that the problem mudsication bias. The story is one
aspect of a common finding in the meta-analyserdiure that has flourished the last five

years.



1. The primary study and a story of theliterature

This essay discusses a paper Peder J. Pedersémp@nicdhed in 1982 no less than 30 years
ago. P&P contains a primary empirical study ofrtrecroeconomics of strikes on a data panel
of 17 countries over 30-35 years. In addition P&Rsta naughty story about the literature.
The story points to a problem in our science. tagvnplayed, but we giggled when we wrote
certain paragraphs. At that time no formal techeigxisted to study the problem. In the

meantime the technique has been developed as sistirssections 2 and 3.

1.1 Our primary study of the data: The macroecomsrof strikes

P&P used econometrics of the 1981 vintage, whichndit include panel regressions. What
we did was to run independent OLS-regressions ysiagisely the same model on the data
for each country, and then we studied the crossitcppattern by casual methods.

The results reached showed a main cross-counttgrpaand one outlier. The main
pattern is not found in the data of the outlierd #imere is no trace of the outlier pattern in the
data for the other countries:

Main pattern. Strikes moves in waves which might be startecalwage or a strike
push. Strikes cause nominal wage increases, d@®-staves are parts of joint wage-strike
waves. Thus, the main story is about nomimage-competitionit is weakly reflected on the
real level too, so strikes are positively relatedeal wage rises in most countries.

Outlier. In one country strikes are negatively relatede wage rises. Strikes occur
when real wages increase less than they used &oditier can be explained in two ways: It
may be due to (i) andom quirkin the data, or it may be genuine and due toa(gpecial
institutionthat makes the labor market of the outlier courgact differently.

When reading the paper | was visited by one ofaéh@®ughts that really should
perish. | kept thinking about what would have haygekif we had had access to the sparkling
new tools of the 2011 vintage. We would surely hgotour result a few days earlier, and we
could have presented them in a much more impresgye but my problem was that | could
not get rid of the feeling that we would have reatthe same conclusions.

1.2 The story about the literature
In addition to our own study we also surveyed ttegdture. This led to the story that will be
the theme of the rest of the essay. At that tineentlacroeconomics of strikes was a field with



a nice little literature. It was like the story 8how White and the seven dwarfs. One paper is
tall and beautiful and the other seven are moreeasitonh size and beauty. The Snow White
paper (Ashenfelter and Johnson 1969) came firstJ A@doked as a paper should: It was
written by young stars using US-data and publishethe American Economic Revielt
starts with a formal theory @frumpinessWhen workers do not get the wage increases they
expect, they turn grumpy and strike. This theorgesgps reasonable, and when it is presented
with an adequate number of Greek letters, the psiude is happy to believe. The theory is
operationalized and tested using 1968 vintage euetrs.

However, there is a problem — it dealt with thelieutA&J do not try to explain why
the US is different. No country is explicitly mesrtied in the paper. It is taken for granted that
it the theory is tested on a fine data set. Whesading the theory nothing singles it out as a
US-theory. It appears likely that when the data X@rcountries are examined one outlier
should occur. So perhaps the quirk theory applBssi# as it may, this star-paper imbued the
researchers in the field with an A&J-prior the right sign

Now to the interesting part of the story: The ngsven papers managed to find the
right signs! They were written by perfectly decezgearchers dealing with other countries or
time periods. None of the papers used exactlydheesnodel as A&J, but somehow it looked
like almost the same, and they (largely) confirnamd strengthened the A&J prior even
when it was the outlier: Clearly something odd \gasg on.

Over the years we have all heard remarks — ofteamaaside — about the element of
make believe in empirical macro research. We ativkithat coefficients are less significant
than advertised. The steadily growing kit of ecortim tools can be used for truth finding,
or, as suggested by Ronald Coase, to ‘torture dkeeldng enough’ so that ‘it will confess’.

The story thus calls for some comments — a smalay five large: The small one is
that our paper was not written as a critique of ahthese authorsThe five large comments
can be expressed as questions: (Q1) How easyadiitd the right signs? (Q2) Is the story
part of a broader problem? (Q3) Does a techniqust &xreveal when this problem occurs?
(Q4) What would have happened if economic intereatsbeen involved? (Q5) The old tools
issue mentioned. Before | return to these quesiiosection 4, a detour will be made to the

modern literature on meta-analysis.

1. In Harzing's Publish or Perish Ashenfelter aninkon (1969) have acquired 555 citations, whildaa and
Pedersen (1982) have reached 60 citations.

2. It is possible that the story has a simple tustinal explanation. Perhaps A or J refereed rabsie papers.
3. We re-found the data regularity reported by A&iHa US-data. None of the seven authors tried te thidir
theoretical prior. They looked for the right sigasd their quest was rewarded.



2. Meta-analysis: Analyzing the p-literaturewith N estimates of g

Meta-analysis was developed in medicine, but ththatehas now been adopted for the use
in economics. Here it is common that a setLgdapers brings estimates of a parameter,
which is defined in the same way, implying thatsitthe sameg.* The L papers of thes-
literature contairN estimates. The meta-technique is used to extracthbstaverage of all

these estimates. The present meta technique waslevitloped in the last 5 yedrs.

2.1 The framework: A quantitative survey of fHderature

A new primary empirical study gives a contributitsnthe p-literature of about 1/ If L is
large the contribution is small. It is possible erlpaps even likely — that it would be a much
bigger contribution to extract the ‘best’ averagéue ofs from theL studies.

This is precisely what the meta-analysis does bypiling a data set covering tifie
literature. In addition the data set allows thelgstacan ask questions to the literature such as:
Do structural shifts due to theoretical and ecortomerogress occur? Are results published
in top journals different? Do identifiable schogeoduce different results? Do researches
sponsored by fi-related industry find results with a bias that théustry likes? Are results
from different countries and time periods diffef&nt

The L papers giveN estimatesp,, ... , by of £, which have to be converted to the
same scale, using e.g., partial correlations. Eatimate comes with a standard ersgrso
that the t-ratiat = g/b, and the precisiop = 1k of the estimate can be calculated. Thus the
coding covers th8, S T andP vectors withN elements each. In addition tHe x M) matrix
Q, is coded. Here each row gives a list of charesties of the estimates, using the same
check list. IfN is large, such as 500, the check list typicallig gather long, such &8 = 100.

Most of the t-ratios in the T-set are typically ivabove 2. This suggests thatis
known with great precision. Unfortunately, thigae good to be true!

Meta-analysis has two levelShe basic level consists of four steps: (s1) a search for

the full B-literature; (s2) a coding of the literature; (s33tudy of the distribution (funnel) of

4. Like A&J the typical papers in thliterature present generalmodel that contains the ‘deep’ parameter
then a data set is chosen, and the author goesl @&stimatings from these data. It is rarely asked if the
reached is special for that data set only, soithied that the paper tries to reach a genenalevior 5.

5. Nis typically 10 times larger thdn so there is typically a ‘cluster’ of about 10iesttes in each paper. This
explains why clustering-corrected standard erroescammonly used in meta-analysis.

6. The first paper proposing that economists ustafaealysis was Stanley and Jarrell (1989). The stas
slow, only a handful of papers were made in the0$9®%ut now at least 300 meta-studies in econotrase
appeared. In a few months the first textbook onaragtalysis in economics will be on the market (Btaand
Doucouliagos 2012).



the estimates; and (s4) the estimate of the meteage.The secondary level studies the
variation in the results. This essay only discussedasic level.

2.2 Steps 1, 2 and 3: Literature, coding and thenél
It is a large chunk of work to collect and (espkyg)ao code theB-literature. Once it is done,
it can be published and checked by others. Itffecdit to get everything right, and one can
go on chasing coding errors for a long time. A fitdreoding will ensure that the fraction of
errors is well below 1% of the cells. If the err@e stochastic, the marginal benefits of
further error chasing soon become insignificant.

The next step is to study the distribution of theults. It is done in the form of the
funnel-diagram that is thé,(p)-scatter. It gives the estimatbd over their precisiop, but it
is turned 90 degrees to be easy to read. It losksfannel because the more precise estimates
are closer together. Given the high level of tamfiunnels should be lean. The average result
should be the same at all levels of precision,usméls should be symmetric. As the reader
may have guessed empirical funnels are neither feansymmetrical, but have the two

properties listed in Table 1.

Figure 1. An example of a typical funnel
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Note: The figure shows the first 245 reported estén of aid effectiveness on growth recalculategaial
correlations (Doucouliagos and Paldam 2011). Thendl ‘explains’ the estimates by their precisiorheT
average should be the same at each level of ppacsd the axis of symmetry should be verticak Hasy to see
why the FAT rejects symmetry: Compared with thettogre are too many positive estimates at the tyotto



Table 1. Two typical properties of empirical fursmel

Property Funnel looks Explanation Test
(A) Excess width Too wide at baseEstimates differ more than suggested by t-ratidST

(B) Asymmetry Has thin parts The funnel base is skdative to the top FAT

Figure 1 is an empirical funnel. It is chosen feiny a typical specimen with the two proper-
ties. The estimated b’'s are converted to the sapaée susing partial correlations. The
theoretical range of the partial correlation isnirel to +1. The figure covers estimates from
—0.95 to +0.82. They pertain to be estimates okHrae parameter, and most are published in
perfectly decent journals. As the reader can cateubbout 60% of the estimates are
significant’ However, the most precise studies find rather lsestimates.

For more examples — including more extreme onelsowimg how funnels look the
reader should consult Stanley and DoucouliagosQR0@ne of the reasons the profession
should look at meta-studies is the amazing widtifuahels. Funnels help building some of
the skepticism necessary for a researcher. Thesexealth of funnels points to a fact we
often manage to forget: It is far too easy to poeduaice t-ratios especially in small samples.

Most literatures studied have asymmetric funnelisTs a findingwhich should be

explained Section 3 looks at the main explanation.

2.2 The FAT-PET meta regression analysis
The final step of the basic meta-analysis is touate the PET estimate of the meta-average,
bu. It is done jointly with the FAT by the FAT-PETtesate (1) from Stanley (2008). The

funnel is asymmetric ifrat # 0, and then the PET adjusts the average for yrarastry®

(1) b =bu + frars + U, estimated by WLS with precisions weights.

Or  by=bw+prar/pi+u — by forp —

The intuition behind estimate (1) is that evenhié tfunnel is asymmetriggéar # 0) the
relation converges towards, ~ f as precision rises. In the case shown, the coeuweryis

towards 0.08. Equation (1) is related to the Heckman correction selectivity bias, see

7. The lines of significance (far= 2) are the two curvds= +2/p that are symmetrical hyperboles around the p-
axis, looking like a ‘lazy tent.” About 60 % of tledservations are outside the ‘tent’ and thus &nit.

8. A number of simulation studies have showed iftthie asymmetry is due to publication bias therection is
very good. That is, the PET gets much closer tdrthevalue of than averages without the FAT correction, see
Stanley (2008) and Callot and Paldam (2011).

9. For the problem covered by Figure 1, we haviectdN = 1,361 estimates. Whéhgrowsby, falls, but from
aboutN = 400by, stabilizes at 0.03.



Stanley and Doucouliagos (2011). The Heckman praees better if the selection process is
known, but it does not work when the process isnomin — here (1) can still be used.

Once the literature is coded there is one and onk estimate of the FAT-PET. It
completes the basic level of the meta-analysigs HImost objective because everything is
controllable. If two meta-studies of the sarfiditerature are done independently, they
researchers will find almost the same literatured do almost the same coding, and thus
estimate virtually the same FAT-PET. If they chexid correct the mistakes of each other,
they should reachxactlythe same FAT-PET.

Doucouliagos and Paldam (2011) — the source ofr€ifj+- documents a case a meta-
study of 68 papers where three recodings were mitevirtually no effects on the estimated
meta-averag®’ This appears to be the typical outcome of recadiiig basic level of meta-

analysis is by now a well-established procedurengivery robust results.

3. Funnel asymmetries and publication bias

Empirical macroeconomics has the iceberg propéitye regressions published are a small
fraction, 10, of the regressions done, whdris the mining ratio. It is probably as high as 25.
Economic theory predicts that it is rising: The giaal benefit of regressiod is probably
fairly constant and the marginal costs are rapfalljng.**

One reaction to the alarming risedims to increase the costs of running regressions by
demanding that regressions are fancier. This retpsining the rapid increase in the supply
to the market of such estimators. However, the aitipn between econometric packages
causes new estimators to be quickly included. Dezérestimators not known three decades

ago are now just a few keystrokes away.

3.1 Is the visible top of the iceberg representat{’the whole berg?

Once this question is asked, the answer is obvigasvery likely!

10. D&P published a meta-study in 2008, which aeotiesearcher wanted to disprove, so he organizeaya
critical re-coding finding about 0.2 % coding egoiThey had virtually no effect on the FAT-PET mstie.

Then D&P employed a new team of research assigials a third recoding, once again with no effects

11. See Paldam (2012) for a theory of the minitigma Since P&P the cost of running a regressionfhlien at
least 50 times (or by 12 — 14 % per year). Baclye&rs ago data had to be found in tables publish&doks,

and they had to be punched in and stored on magtagte, and it took over 5 minutes to run a reguassn a

mainframe — mostly due to input and output constsaiYou had only access to the mainframe compuftemw

times a day. Output was on big sheets of specjapavith green lines, which researches kept indiligs in

their office. Now the data are downloaded to yourgnd by a few keystrokes the next regressiomdaisicross
the screen.



The difference between the average remathedand the average resypltiblishedis
the publication bias Below a measure of the bias will be given. Redeas react to
incentives, and they have no incentive to choopeesentative estimates. They will surely
choose estimates that dretterthan the average one. Consequently, publicatias imust be
common They are caused by priors for certain propertiethe results, leading to choice
rules. The two most likely rules give the most caommrpublication bias: Polishing and

censoring, defined in Table 2.

Table 2. The two main types of publication bias

Name Prior for Choice rule Effect on funnel
Polishing Clarity Size of t-ratio  Extra width
Censoring Right results Size df Asymmetry

Polishing means that the estimates are choseneimtitatio. It follows that published t-ratios
are too high. Also, the mining ratio is relevant éalculating the degrees of freeddbfs, of
the tests. Imagine thdat= 25 and each regression estimates 10 quanset)at 10Dfs are
used. This means that the lossDdfs is 25x 10 = 250. If you have managed to collect 100
observations in your data 4at = 100 — 250 =-150. It is not clear (to me) how this should be
understood, but it must surely mean that the tdesie are less convincing than advertised.
With Jrising there is a drift into the land of make be8.

Censoring means that the publistisdare chosen for their size — it introduces a loop
from the desired coefficient to the published resthis is deeply problematic, but unavoi-
dable. If ethical rules against such loops are anoed, it gives a strong moral hazard
problem in a world where researchers must publibius, it is better to take it for granted that
these things happen, and try to correct for thélero.

3.2 A simple example of a prior generating a lapgélication error

Figure 2 shows a stylized version of the classgample (from microeconomics) of the price
elasticity for beef? Most researchers in the field have a degree in@oics. We preachers
of economic theory have taught our students thah selasticity must be negative, and
common sense tells us that it not numerically laBpewe have provided the researchers with

a sign prior — a prior that applies even for estesan small data samples.

12. Though | have seen the funnel, the paper hiagetdeen completed.
8



To estimate the elasticity requires an identifyaggumption. A range of possibiliti
exists, and it is difficult to abose the right one. Also, the form of the estintagquation ha
to be chosen, and the relation has to be contrédliedlternative beverages, the weather
fraction of Muslims the number ¢ sport events requiring six-packstc. It gives a range

estimates, as shown on Figure 2me of these estimates are positive.

Figure 2. An illustration of the censoring storys#ong prior foinegative« results

a. Fumel of all estimate b. Censoring by a negatigegn priol
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Note: S the true valueb the arithmetic average aby the meta-averageom equation (1.

If all estimates made wesailable— as depicted on Figure 2a — fhene would be symme-
trical. The FAT-PETof equation (1) wouldind thatfear~ O, so it would be vertical line as
shown. he arithmetic averagd, and the meta-averagey, would bethe same, and the
would both be fine estimates the true valu.

However,due to the sign pri the researchers will npiublish a positive elastici. If
they did theircolleagues ancheir old professors will laugiso the published results com:
look as Figure 2bThe censored funnel has the arithmetic aveb < . The FAT-PET now
estimates a significantly negat Srar indicating an asymmetry, btlie PET wil still conver-
ge to the true valug as show. Consequently, the meta-study will fibgl = .

In a traditional survethe possibility of publication bias disregared, and it typically
ends with some common average, suclb. This is an exaggeratedilue of 5. Hence, a

measurePB, of thepublication bia can be estimated as:

(2) PB=Dbbu=b/p



The illustration on Figure 2b finds a publicatiom$ of two. Douliagos and Paldam (2011)
report estimates di ~ 0.16 andoy = 0.08 for the data presented on Figure 1. Thus/ésga
PB value of two as wellDoucouliagos and Stanley (2012) have collectednegéis ofPBs
from meta-studies of 87 literatures. The distribntof the publication bias in different litera-
tures is quite wide, but two appears a fairly commalue.

Also, PB~ 2 corresponds to a folk theorem in the meta-rebeaommunity: If you

consider the average paper in a literature, yonadd&now, expect a publication bias of two.

4. Conclusion

All sciences demand that results are independesplycated, i.e. by other researchers on new
data, before they can be trusted. In macroeconodatsmining is fact of life, so both the
published coefficients and their t-ratios are exagted. It means that independent replication

is particularly important.

4.1 Back to the P&P story: Seven independent rapbaos that failed
When we (P&P) surveyed the macro strike literatbree decades ago, we were puzzled. It
looked like a brilliant study reaching results thaés confirmed by no less than seven
independent replications! So, if we had not madeawn primary study we would have had
to conclude that the A&J model did a good job expiey the macro-pattern in strikes.

However, our primary study showed something verfyedint. Consequently, the
story of the literature also told a different stoiyomehow the process of independent
replication came to work in the reverse. It is gtof a high status paper that had the bad luck
to deal with an outlier, but nevertheless managedstablish a sign prior. The seven new
researchers did not try to test the A&J-result ew nlata. They tried to confirm the A&J sign
prior — and they succeeded!

Seven papers are not enough for a meta-studyf Botgapers had been published, all
suffering from the A&J-prior, they would have gestexd a nicely asymmetric funnel. And we
would have been able to tell, just from the litaratstudy, what was going on.

4.2 Section 1 posed five questions — they can eoanbwered:

(Q1) How easy is it to find the right signs? Answieiis far too easy. | have seen about 50
meta-studies in macroeconomics and most of thedeahdear censoring asymmetry. Most

10



censoring is around zero, so it appears that giginspare common.

(Q2) Is the story part of a broader problem? Ans\tes a part of the publication bias
problem. It is large in economics — notably macomeenics.

(Q3) Does a technique exist to reveal when thiblpra occurs? Answer: Yes, the
meta-technique is now available, and the FAT isoweful test. Once an asymmetry is
detected it has to be interpreted, but if the asgimynis a (full or partial) censoring at zero
and there are reasons to expect such a censolikglyaexplanation has been found.

(Q4) What would have happened if economic interbat$ been involved? Answer:
Many cases are reported where a group of researbtlasran interest in certain results. It is
normally quite easy to predict what bias it wilvgi"®> and a number of formal tests are
available. They normally confirm the expected biag, it is often moderate in size.

Finally, there was the ‘old tools’ question: (Q%we (P&P) had had access to the
super techniques of today, would we have producierent results? Answer: One way to
study that — in a broader setting — is to ask tirestjon at the secondary level of the meta-
analysis: How much of the variation between thealltesn the typicalB-literature is due to

statistical technique? The studies | have sedimdlithat it is a small part.

13. The simplest devise is to color the from the said researchers in a different colatr #ren look at the
funnel. This is often enough, to see that theeepsoblem.
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