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Replication in economics

Replication isrucial tocredibility, confidence in findings,
NEtAFOATt Ale X

Used to be quite rare in economics
Hampered by inaccessible data
Alot of effort

Lowprobability ofgood publication

Selection for unsuccessful replication
E.g.LeimerandLesnoy(1982) vs. Feldstein (1974

Mueller-Langer et al. (2017): less than 0.1% of 1,200 papers published
In top journals (19742014) were replications



Trending reproducibility?

Growing interest in replication
The rate may be low but it has been quickly ridbwyéndaclet al, 2017)
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Data Access Policies

More and more journals requisithors to share their data sets and
codes for the sake of futureplications

51t ff2¢6a OGKFEO 2yfeé LI LISNARA GKI
documenteddataavailable to any researcher for purposes of
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McCullough and Vinod (2004) proven a high number of irreproducible studies

submitted to the AER:

"We adducedcopiousevidencethat solversusedby economistscan produceinaccurate
answers, gave examplesof different packagesgiving different answersto the same
nonlinearproblemsand showed at leastin this journal,that researchersnakeno effort to

verify the solutionsfrom the solversthat they use We believethis uncriticalacceptanceof

solutiondrom nonlinearsolverdo be a systemigroblemin economiaesearch'

and in the wake of the scandal AER has been following DAP since 2004

Other top journals followed, some 51% ‘currently’ have at least soft or
informal policy of data availability (Brown et al., 2014)

Verystrong DAP are mostly associated withjmpnals



DAP In environmental economics

b/ 2YyU0SYLI2NI NE 3IdzZARI yOS Xb NBO2Y
methods (Johnston et al., 2017) are rather vague and weak in this
respect:

"Recommendatior23; All studies[X] should fully documentstudy design,
implementation,analyses,and results Suchtransparencyis crucial for the
scientificcredibility of studiesand the appropriateinterpretationand use of
results [X] Studyreporting and archival documentationare important for
manyreasonsForexample expostcontentvalidityassessmentf a studyand
efforts to replicate study results require documentationof proceduresand
investigatordecisions

No explicit requirement for making the data and software codes (and
guestionnaires) available for replication purposes

More concerned about sensitive information girdtectingconfidentiality of
the participants



Making data available

Some environmental economics journals implement DAP
2013: Energy Economics

2017: Journal of the Association of Environmental and Resource Economics

Some 'encouragsharing data and software codes

Journal of Environmental Economics and Management
Ecological Economics

Resource and Energy Economics
American Journal of Agricultural Economics

E.g.,'Authorsare encouraged to comply with all of this policy, but the editors would
prefer partial compliance oveon-compliance”

While others do not even mention it
Environmental and Resource Economics
Review of Environmental Economics Boticy



Making software codes available

The number of researchers who share their codes and estimation
packages igrowing
From 'l never share my codes:

O

MONDAY 27 NOVEMBER 2017

CMC R Code now available

2 SHARE

The Choice Modelling Centre (CMC) at the University of Leeds has developed
flexible estimation code for choice models in R. The code uses the complete opposite
of a black-box approach, i.e. the user sees every step in the coding of a log-likelihood
function. We believe this to be essential in ensuring a greater understanding by users

of the very powerful models they have at their disposal.




Open source estimation packages
and sharing software codes

Other examples:
Kenneth Trainhttps://eml.berkeley.edu/~train/software.htmi
Chandra Bhatittp://www.caee.utexas.edu/prof/bhat/FULL CODES.htm
MichelBierlaire http://biogeme.epfl.ch/
SandewvanCranenburghhttps://www.advancedrrmmodels.com/

Howl and my colleagues at UW death it:
Matlab package for estimating various choice models
https://github.com/czd]

Make data sets, software codes, and various additional results available as an
online supplement to each paper

http://czaj.org/research/supplementasyaterials



https://www.advancedrrmmodels.com/
http://www.caee.utexas.edu/prof/bhat/FULL_CODES.htm
http://biogeme.epfl.ch/
https://www.advancedrrmmodels.com/
https://github.com/czaj/
http://czaj.org/research/supplementary-materials

Notable replication studies

Camereret al (2016)

18 AER and QJE papers

Significaneffect in the same direction as in the original study for 11 replications
(61%)

Onaverage, the replicated effect sas66% of theoriginal

ChangandLi (2018)
67 paperspublished in 13op journals

65% of the authorsuppliednecessary files, while the rest either used confidential
data or refused to sendata

Successfullyeplicated 22 out of 6{33%) paperwithout contacting theauthors,
expanding this set to 29 papers in case of assistance of oagthals (43%)

McCullouglet al (2006)
266 paperdrom Journal of Money, Credit and Banking

69 out of 186 archived data (others ignored the requirement), 58 out of 69 (84%)
included data and code, 14 out of 62 (23%) could be replicated without contacting

authors for additional instructions
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> Special Issue on Replication in Energy Economics

Special Issue on Replication in Energy

Economics

Replication is important. It is perhaps not as important in economics as
it is in medicine — where life and death can depend on the accuracy of
research findings — but it is key to the credibility of our field and the
confidence in our research findings. Yet, replication papers are rare in
economics, probably because they take a lot of effort with a low
probability of publication. Replication is also hampered by inaccessible
data. In 2013, Enerqy Economics followed the example of the journals of
the American Economic Association in demanding that data and code be
accessible to the reader. Unfortunately, although we did publish a few
papers (De Vita and Trachanas 2016, Pottier, Hourcade, and Espagne
2014),[1] this step change in replicability did not lead to a step change

in replication.

Energy Economics will therefore publish a special issue on replication. In
this special issue, we will particularly welcome two types of papers,
without excluding other forms of replication (Clemens 2015). First, we
would like to see replication of older but prominent research. Prominent
papers would be ones that are frequently cited or used in policy making.
This type of paper would ask whether the old results stand up if newer
data are added and methods are brought up to date. If not, why? At the
core of this type of contribution would be a table with the original
results, the best attempt at replication, and the results with additional
data or alternative methods (Reed and Alm 2015). Papers eligible for
replication include all economics papers with some relation to energy.

In recent years, Enerqy Economics has made data and code available for
empirical papers. The second type of replication paper we would like to
see takes a number of recent articles to check whether the results stand
up if all the evidence is put together. For instance, different authors may
have worked on the same data with different methods. Can the difference
in findings be explained? Is there an objective way to distinguish between
more and less credible results? In other cases, different authors may have
used similar methods for different data, for example, for different
countries, different economic sectors, or different energy sources. What
happens to the results if the data are pooled? Again, the replication paper
should revolve around a table with original results, replication results,
and new results. As above, the replicated papers have to be in economics
with some relation to energy. If the majority of replicated papers were
published in Elsevier journals, then we will publish a virtual special

issue consisting of the replicated paper(s), the replication paper, and the
commentaries by the original authors.

Besides the special issue, we have created “replication paper” as a new
type of submission. Replication will not end with this special issue.

Replication is key to research, but it can also be used to fight old battles
or start new ones. Submissions will be policed for a polite and
constructive contribution. Authors of the replicated papers will be invited
to publish a commentary.



The setup of our replication study

e | contacted the authors of the 15 top cited papers using discrete
choice models applied in Energy Economics and asked for data

From: Mi k o Gzajkowski

Sent : Friday, January 13, 2017 3:25 AM

To: aa_goett@pacbell.net; katseye@seanet.com; train@econ.berkeley.edu
Subject: Request regarding your paper

Dear Andrew  Goett , Kathleen Hudson and Kenneth Train,

I am writing a paper for the special issue of Energy Economics devoted to replication of the results of stated preference

studies. The idea (blessed by Richard Tol , the editor -in - chief) is to use the 5 - 10 most cited papers dealing with energy
economic issues and using stated preferences. In particular, | want to test if | can replicate the estimation results and

additionally focus on whether the results change if:

(1) one uses more precise simulation for the LL function (more draws, smart draws), if applicable,

(2) one uses more flexible model specifications, e.g. MXL with all variables random and correlated (if the original model was

not specified this way).

One of these papers is:
Goett , A. A., Hudson, K., and Train, K. E., 2000. Customers' Choice Among Retail Energy Suppliers: The Willingness - to - Pay for

Service Attributes. The Energy Journal, 21(4):1 - 28.

| was wondering if you would be willing to make the data you used for this study available.

It is difficult to overestimate the value of replication in science. Whether the community of the authors of stated preferenc e
studies are willing to make their data available for replication is also an interesting experiment. | hope that the paper wil |
be able to carry an optimistic message in this respect. Thank you very much in advance.

Best regards,

Mik

Mi k o g @zpjkowski
http://czaj.org/




Publishec Citations Responded Shared data
Achtnicht a ®X HAMH® DSNX¥YIFYy OFNJI 0dz2@SNEQ gAf IaysSaga LI & .42 . NBR
Climatic Change, 113(3):6897. 21y T8 S Y fays 1 month
Banf] S., Farsi, MEilippinj M., andJakolh M., 2008. Willingness to pay for enesgwing
measures in residential buildings. Energy Economics, 30(51603
Bergmann, A., Colombo, S., and Hanley, N., 2008. Rural versus urban preferences" 15 months / 2

no

2008 391 1 day (confidentiality)

renewable energy developments. Ecological Economics, 65(8R2616 2008 180 1 day days
Bergmann, A., Hanley, N., and Wright, R., 2006. Valuing the attributes of renewable 2006 395 1 da no (no longer
investments. Energy Policy, 34(9):1:0044. y available)

CarlssonF., andMartinsson P., 2008. Does it matter when a power outage ocaurs?

choice experiment study on the willingness to pay to avoid power outages. Energy 2008 125 5 days 7 months
Economics, 30(3):123245.

Dimitropoulos A., andontoleon A., 2009. Assessing the determinants of local

acceptability of windarm investment: A choice experiment in the Greek Aegean Islands2009 172 - -
Energy Policy, 37(5):184354.

no (no longer
274 1day available, offered
similar dataset)

Goett A. A., Hudson, K., and Train, K. E., 2000. Customers' Choice Among Retalil EneE;B/00
Suppliers: The WillingnesPay for Service Attributes. The Energy Journal, 2148):1

Hidrue M. K., Parsons, G. R., Kempton, W., and Gardner, M. P., 2011. Willingness t
electric vehicles and their attributes. Resource and Energy Economics, 33[(Bp686
Krueger, A. D., Parsons, G. R., and Firestone, J., 2011. Valuing theasealtyof
offshore wind power projects at varying distances from the shore: an application on 2011 94 - -
Delaware shoreline. Land Economics, 87(2)25:8

Ladenburg, J., aridubgaardA., 2007. Willingness to pay for reduced vidisamenities
from offshore wind farms in Denmark. Energy Policy, 35(8):40%9.

Mabit, S. L., anBosgerauM., 2011. Demand for alternatieel vehicles when registratis
taxes are high. Transportation Research Part D: Transport and Environment, 1-@3):2
MacKerronG. J., Egerton, C., GaskellP&pia A., andMourato, S., 2009. Willingness to
pay for carbon offset certification and-benefits among (highflying young adults in the 2009 174 - -
UK. Energy Policy, 37(4):13/281.

Potogloy D., anKanaroglouP. S., 2007. Household demand and willingness to pay for
clean vehicles. Transportation Research Part D: Transport and Environment, 1-2(43::
ScarpaR., and Willis, K., 2010. Willingrspay for renewable energy: Primary and
discretionary choice of British households' for mgpeaeration technologies. Energy 2010 317 1 day 3 days
Economics, 32(1):12836.

2011 462 - -

2007 187 -

2011 127 1 day 11 days

no (asked to ce

2007 344 1 year author the paper




Response summary

e Qut of the authors of the 15 papers | contacted:
e 9 (60%) responded
e Nearlyall within aweek

e Moston the samalay
e Possible biag | know some of the authorsersonally

e 5 (33%) provided data for replication purposes



What exactly Is replication?

® Replication is &ask which recreates the experiment with an unaltered
formal specification, using identidal2 LJdzt | G A2y 2 0dzi X

e Various classifications in Clemens (2017), Hunter (2d@fr)ermesk{2007),
Arulampalanet al., (1997), Hubbard and Vetter (199%gsararet al. (200}

e Generally:

Specification Sample Population

Pure replication
Verification same same same

Replication of first degree

Reproduction

s o same new same
Statistical replication
Reanalysis new same same
Extension same new new

Scientific replication new new new



Our approach to replication

1. Pure replicationCarwe useauthor-provideddata sets and
replicate their results?
Same data set
Ask the authors for clarifications, if necessary

Use the same specification of the model
Replicate the MNL model results (if available)

Replicate the MXL modelsults (within "machine precision")
Simulation error

2. ReanalysisCan we usauthor-provided data setand find a better
specification for their model?

e Improve the MXL model by using different random parameters distributions,
allowing for correlations, looking for better convergence, etc.

e Nonparametric approach to modelling preference heterogeneity
e The LogHMixed Logit model (Train, 2017)



Replication of the MNL model results

Needed

additional Iizs?ilcl:):taeto LLMNL LLMNL Meanabsolute
contacts or P original  replicated difference of
e sample

clarifications
Achtnicht(2012) yes yes -6,095.39  -6,095.39 <0.01%
Bergmann,
Colombo, and yes ? n/a -495.59
Hanley (2008)
Carlsson, and 0
Martinsson(2008) no yes -2,522 .50 -2,522.50 <0.01%
Mabit and
Fosgerau (2011) yes yes n/a -13,373.37
ScarpaandWillis no yes 732888 -7,350.75  <0.01%

(2010)




Replication of thdXLmodel results

e Mixed (random parameters) logmtodels estimated using the
simulatedmaximum likelihoodnethod
Necessarily associated with simulation error
Depends on the number and type of draws
A different set of draws = somewhat different estimatesults

How large is the simulation error?

CzajkowskiM., and. dzR 1 ,A\Z A0]L7A Simulation error in maximum
likelihood estimation of discrete choice models. Paper presented at the 6'th
International Choice Modelling Conference, Cape Town



Simulatiorerror vs. the number of draws
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Simulation error
Desigrof the simulationstudy

Draws Datasets

Number of
choice tasks per
individual

Repetitions Number of

Number of Experimental
draws

individuals designs

Types of draws

100

200

500
1,000

2,000
p“‘?ﬁ‘ﬁ‘_’fﬁ " 5,000 4 400 OOD-design
Lon 10,000 8 800 MNL-design

Sobol 20,000%* 12 1,200 MXI -design
0% 50,000+

100,000%
200,000%
500,000%

1,000,000%

1,000

*Selected settings only.



Simulation error
Desigrof the simulation study

) Assumed Possible values of the explanatory variables

Explanatory variables -

) : parameter Alternative 1 : Ca
(choice attributes) . Alternative 2 Alternative 3

distribution (status quo / opt-out)

X, (alternative specific constant) N (*l.0,0.S) X, =1 X, =0 X, =0
X, (dummy) N(1.0,0.5) X, =0 X, €{0,1} X, €{0,1}
X, (dummy) N(I.0,0.S) X, =0 X, 6{0,1} X, E{O,l}
X, (dummy) N(I.0,0.S) X, =0 X, 6{0,1} X, E{O,l}

X, (discrete) N(-1.0,0.5) X, =0 X, e{1,2,3,4) X, €{1,2,3,4)




Pseuderandom vs. Halton sequence

Scatter plot of 1000 draws for 2 pse

udo-random sequences Scatter plot of 1000 draws for 2 Halton sequences
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Halton vs. scrambled Halton sequence

Scatter plot matrix of 100 draws for

.

8 Halton sequences




