
Accepted Manuscript

Title: Temperature-based death time estimation in near
equilibrium: Asymptotic confidence interval estimation

Authors: Michael Hubig, Holger Muggenthaler, Sebastian
Schenkl, Gita Mall

PII: S0379-0738(18)30390-6
DOI: https://doi.org/10.1016/j.forsciint.2018.07.010
Reference: FSI 9401

To appear in: FSI

Received date: 5-6-2018
Revised date: 3-7-2018
Accepted date: 13-7-2018

Please cite this article as: Michael Hubig, Holger Muggenthaler, Sebastian
Schenkl, Gita Mall, Temperature-based death time estimation in near
equilibrium: Asymptotic confidence interval estimation, Forensic Science
International https://doi.org/10.1016/j.forsciint.2018.07.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.forsciint.2018.07.010
https://doi.org/10.1016/j.forsciint.2018.07.010


1 
 

Temperature-based death time estimation in near equilibrium: Asymptotic 

confidence interval estimation 

 

Michael Hubig, Holger Muggenthaler, Sebastian Schenkl, Gita Mall 

Institute of Legal Medicine, Jena University Hospital – Friedrich Schiller University Jena 

 

Corresponding author: 

Michael Hubig 
Institute of Legal Medicine, Jena University Hospital – Friedrich Schiller University Jena 
Am Klinikum 1 
07747 Jena, Germany 
Tel.: +49-3461-9397121 
Fax.: +49-3461-9397104 
e-mail: michael.hubig@med.uni-jena.de 
 

Highlights 

 In homicide cases: Temperature based death time estimation: method of Marshal & 

Hoare and Henßge (MHH) 

 Method VBT of Potente et al. gives confidence intervals (CI) near temperature 

equilibrium using MHH 

 We show: VBT has an upper applicability limit in time since death 

 Beyond the limit CI-probabilities can be dramatically underestimated by VBT 

 Reason VBT missed the limit: conventional CI-interpretation instead of frequentist 

interpretation    

Abstract 

Temperature based death time estimation (TDE) is severely limited in situations where body 

core temperature has almost decreased to ambient temperature. The TDE method of 

Marshall/Hoare and Henßge (MHH) defines a lower bound TK for body core temperature 

below which the time p.m. should be stated to be > 10 h only.  

A recent study [10] established a new method, called variance-bias-tradeoff (VBT) 

complementing MHH in constructing a right-side-half-infinite 97.5%-confidence interval for 

such ‘near equilibrium’-situations. It seemingly proved the validity for all body core 

temperatures T < TK. 

The present study investigates VBT further and discovers that VBT-applicability has an upper 

limit in time since death. We show how to compute this upper limit explicitly in forensic 

casework and explain by the frequentist confidence interval probability interpretation why the 

former study [10] missed this upper limit.  
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