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Replication in economics

Replication is crucial to credibility, confidence in findings, 
ǊŜƭƛŀōƛƭƛǘȅ Χ

Used to be quite rare in economics
Hampered by inaccessible data

A lot of effort

Low probability of good publication
Selection for unsuccessful replication

E.g., Leimerand Lesnoy(1982) vs. Feldstein (1974)

Mueller-Langer et al. (2017): less than 0.1% of 1,200 papers published 
in top journals (1974-2014) were replications



Trending reproducibility?

Growing interest in replication
The rate may be low but it has been quickly rising (Duvendacket al., 2017) 



Data Access Policies

More and more journals require authors to share their data sets and 
codes for the sake of future replications

5!t ŀƭƭƻǿǎ ǘƘŀǘ ƻƴƭȅ ǇŀǇŜǊǎ ǘƘŀǘ ƘŀǾŜ άŎƭŜŀǊƭȅ ŀƴŘ ǇǊŜŎƛǎŜƭȅ 
documented data available to any researcher for purposes of 
ǊŜǇƭƛŎŀǘƛƻƴέ ǿƻǳƭŘ ōŜ accepted

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 answers to the same
nonlinearproblems,andshowed,at leastin this journal,that researchersmakeno effort to
verify the solutionsfrom the solversthat they use. We believethis uncriticalacceptanceof
solutionsfrom nonlinearsolversto bea systemicproblemin economicresearch."

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)

Very strong DAP are mostly associated with top journals



DAP in environmental economics

Ϧ/ƻƴǘŜƳǇƻǊŀǊȅ ƎǳƛŘŀƴŎŜ ΧϦ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ǎǘŀǘŜŘ ǇǊŜŦŜǊŜƴŎŜ 
methods (Johnston et al., 2017) are rather vague and weak in this 
respect:

"Recommendation23: All studies [Χ] should fully documentstudy design,
implementation,analyses,and results. Suchtransparencyis crucial for the
scientificcredibilityof studiesand the appropriateinterpretationand useof
results. [Χ] Studyreporting and archival documentationare important for
manyreasons. Forexample, expostcontentvalidityassessmentof a studyand
efforts to replicate study results require documentationof proceduresand
investigatordecisions"

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

More concerned about sensitive information and protecting confidentiality 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 'encourage' sharing data and software codes
Journal of Environmental Economics and Management

Ecological Economics

Resource and Energy Economics

American Journal of Agricultural Economics
E.g., "Authors are encouraged to comply with all of this policy, but the editors would 
prefer partial compliance over non-compliance"

While others do not even mention it
Environmental and Resource Economics

Review of Environmental Economics and Policy



Making software codes available

The number of researchers who share their codes and estimation 
packages is growing

From "I never share my codes" to:



Open source estimation packages 
and sharing software codes

Other examples:
Kenneth Train: https://eml.berkeley.edu/~train/software.html

Chandra Bhat: http://www.caee.utexas.edu/prof/bhat/FULL_CODES.htm

Michel Bierlaire: http://biogeme.epfl.ch/

Sander van Cranenburgh: https://www.advancedrrmmodels.com/

How I and my colleagues at UW deal with it:
Matlabpackage for estimating various choice models

https://github.com/czaj/

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

http://czaj.org/research/supplementary-materials

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
Significant effect in the same direction as in the original study for 11 replications 
(61%)
On average, the replicated effect size was 66% of the original

Chang and Li (2018)
67 papers published in 13 top journals
65% of the authors supplied necessary files, while the rest either used confidential 
data or refused to send data
Successfully replicated 22 out of 67 (33%) papers without contacting the authors, 
expanding this set to 29 papers in case of assistance of original authors (43%)

McCullough et al. (2006)
266 papers from 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





The set-up of our replication study

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

From: Mikoğaj Czajkowski

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, I want to test if I 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.

I 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. I hope that the paper wil l 

be able to carry an optimistic message in this respect. Thank you very much in advance.

Best regards,

Mik

--

Mikoğaj Czajkowski

http://czaj.org/



Published Citations Responded Shared data

AchtnichtΣ aΦΣ нлмнΦ DŜǊƳŀƴ ŎŀǊ ōǳȅŜǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ǘƻ ǊŜŘǳŎŜ /hн ŜƳƛǎǎƛƻƴǎΦ 
Climatic Change, 113(3):679-697.

2012 138 4 days 1 month

Banfi, S., Farsi, M., Filippini, M., and Jakob, M., 2008. Willingness to pay for energy-saving 
measures in residential buildings. Energy Economics, 30(2):503-516.

2008 391 1 day
no 

(confidentiality)

Bergmann, A., Colombo, S., and Hanley, N., 2008. Rural versus urban preferences for 
renewable energy developments. Ecological Economics, 65(3):616-625.

2008 180 1 day
15 months / 2 

days

Bergmann, A., Hanley, N., and Wright, R., 2006. Valuing the attributes of renewable energy 
investments. Energy Policy, 34(9):1004-1014.

2006 395 1 day
no (no longer 

available)

Carlsson, F., and Martinsson, P., 2008. Does it matter when a power outage occurs? τA 
choice experiment study on the willingness to pay to avoid power outages. Energy 
Economics, 30(3):1232-1245.

2008 125 5 days 7 months

Dimitropoulos, A., and Kontoleon, A., 2009. Assessing the determinants of local 
acceptability of wind-farm investment: A choice experiment in the Greek Aegean Islands. 
Energy Policy, 37(5):1842-1854.

2009 172 - -

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.

2000 274 1 day
no (no longer 

available, offered a 
similar dataset)

Hidrue, M. K., Parsons, G. R., Kempton, W., and Gardner, M. P., 2011. Willingness to pay for 
electric vehicles and their attributes. Resource and Energy Economics, 33(3):686-705.

2011 462 - -

Krueger, A. D., Parsons, G. R., and Firestone, J., 2011. Valuing the visual disamenityof 
offshore wind power projects at varying distances from the shore: an application on the 
Delaware shoreline. Land Economics, 87(2):268-283.

2011 94 - -

Ladenburg, J., and Dubgaard, A., 2007. Willingness to pay for reduced visual disamenities
from offshore wind farms in Denmark. Energy Policy, 35(8):4059-4071.

2007 187 -

Mabit, S. L., and Fosgerau, M., 2011. Demand for alternative-fuel vehicles when registration 
taxes are high. Transportation Research Part D: Transport and Environment, 16(3):225-231.

2011 127 1 day 11 days

MacKerron, G. J., Egerton, C., Gaskell, C., Parpia, A., and Mourato, S., 2009. Willingness to 
pay for carbon offset certification and co-benefits among (high-)flying young adults in the 
UK. Energy Policy, 37(4):1372-1381.

2009 174 - -

Potoglou, D., and Kanaroglou, P. S., 2007. Household demand and willingness to pay for 
clean vehicles. Transportation Research Part D: Transport and Environment, 12(4):264-274.

2007 344 1 year
no (asked to co-

author the paper)

Scarpa, R., and Willis, K., 2010. Willingness-to-pay for renewable energy: Primary and 
discretionary choice of British households' for micro-generation technologies. Energy 
Economics, 32(1):129-136.

2010 317 1 day 3 days



Response summary

Oɐut of the authors of the 15 papers I contacted:
9ɐ (60%) responded
ᵄNearly all within a week

ᵄMost on the same day

ᵄPossible bias ςI know some of the authors personally

5ɐ (33%) provided data for replication purposes



What exactly is replication?

Rɐeplication is a task which recreates the experiment with an unaltered 
formal specification, using identical ǇƻǇǳƭŀǘƛƻƴΣ ōǳǘ Χ 

Vɐarious classifications in Clemens (2017), Hunter (2001), Hamermesh(2007), 
Arulampalamet al., (1997), Hubbard and Vetter (1996), Pesaranet al. (2001)

Gɐenerally:

Specification Sample Population

Pure replication
Verification
Replication of first degree 

same same same

Reproduction
Statistical replication

same new same

Reanalysis new same same

Extension same new new

Scientific replication new new new



Our approach to replication

1. Pure replication: Can we use author-provided data 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 model results (within "machine precision")

Simulation error

2. Reanalysis: Can we use author-provided data sets and find a better 
specification for their model?
Iɐmprove the MXL model by using different random parameters distributions, 
allowing for correlations, looking for better convergence, etc.

Nɐon-parametric approach to modelling preference heterogeneity 
Tɐhe Logit-Mixed Logit model (Train, 2017)



Needed 
additional 
contacts or 

clarifications

Possible to 
replicate
sample

LLMNL 
original

LLMNL 
replicated

Meanabsolute 
difference of B

Achtnicht(2012) yes yes -6,095.39 -6,095.39 < 0.01%

Bergmann, 
Colombo, and 
Hanley (2008)

yes ? n/a -495.59

Carlsson, and 
Martinsson(2008)

no yes -2,522.50* -2,522.50 < 0.01%

Mabit and 
Fosgerau (2011)

yes yes n/a -13,373.37

Scarpa, and Willis
(2010)

no yes -7,328.88 -7,350.75 < 0.01%

Replication of the MNL model results



Replication of the MXL model results

Mɐixed (random parameters) logit models estimated using the 
simulated maximum likelihood method

Necessarily associated with simulation error
Depends on the number and type of draws

A different set of draws = somewhat different estimation results

How large is the simulation error?
Czajkowski, M., and .ǳŘȊƛƵǎƪƛ, W., 2017. Simulation error in maximum 
likelihood estimation of discrete choice models. Paper presented at the 6'th 
International Choice Modelling Conference, Cape Town.



Simulation error vs. the number of draws



Simulation error ς
Design of the simulation study



Simulation error ς
Design of the simulation study



Pseudo-random vs. Halton sequence



Halton vs. scrambled Halton sequence


