
Missouri University of Science and Technology Missouri University of Science and Technology 

Scholars' Mine Scholars' Mine 

Engineering Management and Systems 
Engineering Faculty Research & Creative Works 

Engineering Management and Systems 
Engineering 

01 Nov 2015 

Analyzing Responses from Likert Surveys and Risk-Adjusted Analyzing Responses from Likert Surveys and Risk-Adjusted 

Ranking: A Data Analytics Perspective Ranking: A Data Analytics Perspective 

Abhijit Gosavi 
Missouri University of Science and Technology, gosavia@mst.edu 

Follow this and additional works at: https://scholarsmine.mst.edu/engman_syseng_facwork 

 Part of the Operations Research, Systems Engineering and Industrial Engineering Commons 

Recommended Citation Recommended Citation 
A. Gosavi, "Analyzing Responses from Likert Surveys and Risk-Adjusted Ranking: A Data Analytics 
Perspective," Procedia Computer Science, vol. 61, pp. 24-31, Elsevier, Nov 2015. 
The definitive version is available at https://doi.org/10.1016/j.procs.2015.09.139 

This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 4.0 License. 

This Article - Journal is brought to you for free and open access by Scholars' Mine. It has been accepted for 
inclusion in Engineering Management and Systems Engineering Faculty Research & Creative Works by an 
authorized administrator of Scholars' Mine. This work is protected by U. S. Copyright Law. Unauthorized use 
including reproduction for redistribution requires the permission of the copyright holder. For more information, 
please contact scholarsmine@mst.edu. 

http://www.mst.edu/
http://www.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/engman_syseng_facwork
https://scholarsmine.mst.edu/engman_syseng_facwork
https://scholarsmine.mst.edu/engman_syseng
https://scholarsmine.mst.edu/engman_syseng
https://scholarsmine.mst.edu/engman_syseng_facwork?utm_source=scholarsmine.mst.edu%2Fengman_syseng_facwork%2F604&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/305?utm_source=scholarsmine.mst.edu%2Fengman_syseng_facwork%2F604&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.1016/j.procs.2015.09.139
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:scholarsmine@mst.edu


 Procedia Computer Science   61  ( 2015 )  24 – 31 

1877-0509 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of scientific committee of Missouri University of Science and Technology
doi: 10.1016/j.procs.2015.09.139 

ScienceDirect
Available online at www.sciencedirect.com

Complex Adaptive Systems, Publication 5 
Cihan H. Dagli, Editor in Chief 

Conference Organized by Missouri University of Science and Technology 
2015-San Jose, CA 

Analyzing Responses from Likert Surveys and Risk-Adjusted 
Ranking: A Data Analytics Perspective 

Abhijit Gosavi* 
Missouri University of Science and Technology, 219 Engineering Management,Rolla, MO 65409, USA  

Abstract 

We broadly consider the topic of ranking entities from surveys/opinions. Often, numerous ranks from different respondents are 
available for the same entity, e.g., a candidate from a pool, and yet an averaging of those ranks may not serve the purpose of 
identifying a consensus candidate. We first consider a risk-adjusted paradigm for ranking, where the rank is defined as the average 
(mean) rank plus a scalar times the risk in the rank; we use standard deviation as a risk metric. In case of a candidate being ranked 
either on the basis of opinions of a selection committee’s members or on social interactions in a social network such as Facebook, 
risk-adjusted ranking can result in selecting a consensus candidate who/which does not secure the best average rank, but is 
acceptable to a large number of the opinion providers. Second, we present an approach to develop the margin of error in Likert 
surveys, which are increasingly being used in data analytics, where the responses are on a five-point scale, but one is interested in 
a binary response, e.g., yes-no, agree-disagree. Computing the margin of error in Likert surveys is an open problem. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of scientific committee of Missouri University of Science and Technology. 
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1. Introduction 

Ranking of entities is a common activity undertaken when a candidate is to be selected from a pool. Consider for 
instance the scenario where a number of applicants have applied for the same position, and members from the selection 
committee rank the different candidates. Ranks provided by the different committee members are then often combined 
to determine the top candidate(s). Another scenario encountered is that of selecting a site (location) for a new facility, 
e.g., a manufacturing plant. Different alternative locations are usually evaluated and ranked to form a 
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