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10108 
 
In reaching my conclusions, I have considered the following alternative propositions: 
• There is glass on the socks that has come from the same source as the broken glass from 
Crawford’s floor. 
 
• None of the glass on the socks has come from the same source as the broken glass from 
Crawford’s floor, and any correspondence is due to chance. 
 
The majority of the fragments glass on the socks were found to be indistinguishable from the glass 
sample from Crawford’s floor in all the aspects tested, including thickness with regards to two of 
these glass fragments. 
Glass with the combined refractive indices and elemental composition as the glass from 
Crawford’s floor has been rarely encountered amongst control glass samples previously examined 
at this laboratory. However, caution should be applied to this, as the majority of the entries in our 
database are from vehicle and architectural sources and not containers. 
 
The presence of another source of glass on the socks will detract from the overall significance 
slightly, as it increases the likelihood of the correspondence being due to chance. Nonetheless, I 
still consider that the degree of correspondence noted to be highly significant. 
Overall, I consider that the findings provide MODERATELY STRONG support for the proposition 
that some of the glass on the socks has come from the same source as the glass on Crawford’s 
floor. 
 
Please note, that I consider that these glass fragments would have been transferred to the socks 
shortly before they were removed and left at the side of Renner’s bed, whenever this may have 
been. 
 
In expressing the evidential significance of my findings, I have used the following scale of support 
which can be applied equally in favour of the defence or prosecution proposition as appropriate: 
Inconclusive < limited < moderate < moderately strong < strong < very strong < extremely strong 
< conclusive. 
 
My interpretations and conclusions are based on the background information available to me at 
present and on my experience as an expert, and as such are a subjective assessment of the 
findings. If any of this information changes, or is found to be incorrect, then I may need to reassess 
my findings. Any such reappraisal should be undertaken in advance of any trial. Statistical tests 
have also been carried out where appropriate. Full details of the tests and formulae used are 
contained within the case notes. 
 
In addition, a database of glass samples previously encountered at this laboratory has been 
consulted to assist in forming an opinion on the commonality of the glass in this case. It should be 
noted that this database is small in comparison to the amount of broken glass in the general 
population. As such, caution is applied when reviewing such data and it only forms part of an 
expert assessment of the overall value of the evidence.  



19645 
 
In my professional opinion, the questioned glass fragments O‑1 to O‑5 are indistinguishable 
from the submitted reference sample with respect to refractive index. No statistically significant 
differences were observed (all p‑values > 0.05). 
In our official wording, we would state the following: 
Our findings give strong support to the proposition that the total of five glass fragments 
collected from the socks are of the same type as the reference. 
 
This corresponds to the degree +2 in our system, spanning from (-4, exclusion to +4, 
identification). As a reference point, our grade +3 correspond to a statement that the findings 
are beyond reasonable doubt) 
 
For additional evaluation, a likelihood ratio (LR) framework would be applied. Under the 
prosecution hypothesis (Hp), it was assumed that the questioned and reference fragments 
originated from the same source, yielding an estimated probability of approximately 0.99 of 
observing the degree of similarity. Under the defence hypothesis (Hd), the probability of 
observing such close similarity between unrelated samples was conservatively set at 0.01 (≈ 1 
% likelihood of a coincidental match, based on a flat distribution given the absence of a local 
refractive index database in Australia). This resulted in an LR of approximately 99, providing 
strong support for a common origin. 
 
It must be emphasised that the LR calculation is presented for illustrative purposes only. The 
absence of access to a local population database of refractive indices limits the statistical 
weight that can be formally assigned. Nevertheless, the concordance observed in the refractive 
index measurements is consistent with the interpretation that the questioned fragments may 
have originated from the same source as the reference sample. 
  



32816 
 
Assessment at source level: 
Hypothesis 1: The glass fragments originate from the wine glass as represented by the control 
sample.  
Hypothesis 2: The glass fragments originate from a different source of broken glass.  
 
Two of the fragments examined differ from the reference glass in terms of elemental composition 
and the refractive index measurements.  
A common source of these two fragments and the reference glass can be excluded (exclusion on 
source level; no activity level hypothesis will be applied to these fragments).  
 
Five trace fragments are indistinguishable from the control sample (reference glass) concerning 18 
element concentrations determined by LA-ICP-MS and by refractive index within the measurement 
accuracy.  
It is much more probable to observe these results if hypothesis H1 is true (i.e. the five fragments 
originate from the wine glass as represented by the control sample) than if the alternative 
hypothesis H2 is true (category 3). 
 
Assessment at activity level: 
Hypothesis 1: The glass fragments found on Thomas Renner’s socks were transferred in 
connection with the alleged physical altercation with Emily Crawford. 
Hypothesis 2: The glass fragments found on Thomas Renner's socks are not related to an alleged 
physical altercation with Emily Crawford; these traces were caused by other means. 
 
Thomas Renner and Emily Crawford agree that Thomas Renner spent the evening at Emily 
Crawford’s apartment wearing no shoes but only socks, and that the wine glass was broken within 
the apartment in the course of the evening. 
 
Therefore, it is absolutely plausible that some glass fragments from the broken wine glass have 
been transferred to the socks of Mr Renner, not depending on whether the alleged physical 
altercation between Thomas Renner and Emily Crawford actually took place or not. 
 
Consequently, the findings do not support one proposition over the other (category 0, non-liquet). 
The forensic findings provide no assistance in addressing the question whether a physical 
altercation took place or not. 
 
Scale in text form: 
Exclusion: A common source can be excluded 
Category 0 (non-liquet): The findings do not support one proposition over the other. 
Category 1: It is slightly more probable to observe the test results if hypothesis H1 is true than if 
the alternative hypothesis H2 is true.  
Category 2: It is moderately more probable to observe the test results if hypothesis H1 is true than 
if the alternative hypothesis H2 is true. 
Category 3: It is much more probable to observe the test results if hypothesis H1 is true than if the 
alternative hypothesis H2 is true. 
Category 4: It is far more probable to observe the test results if hypothesis H1 is true than if the 
alternative hypothesis H2 is true. 
Category 5: It is exceedingly more probable to find the test results if hypothesis H1 is true than if 
the alternative hypothesis H2 is true.   



43366 
 
Through the structure of the sock’s textile, it is possible for fine glass fragments to stick to them. 
There was a short period of time between the possible contact of the socks with the glass and the 
moment when the socks were removed. During the interval, the socks were probably protected in 
a shoe. Therefore, the number of matching glass fragments is corresponding with the case 
information. 
On the socks, there were also another glass type and a fragment containing mostly gold. These 
fragments should come from different sources. 
 
In our laboratory, we don’t have access to a EDX database for glass. Thus, we can’t give any 
numerical value to the frequency. Consequently, we do no calculation. 
 
According the second type of glass found, the information missing for the calculation and that no 
special characteristics have been seen, it is assumed that the evaluation is on the lowest level of 
likelihood ratio. 
 
Our conclusion will be: 
With regard to the above-mentioned findings and results as well as the current state of knowledge, 
our findings provide weak support to the hypothesis that Renner walked on glass fragments in the 
flat of Crawford. The strength of the evidence is measured against the counter-hypothesis that 
Renner didn’t walk in the flat of Crawford as broken glass was on the floor. 
In case of new information, the interpretation should be re-evaluated. 
  



48327 
 
Item “GLASS SAMPLE COLLECTED FROM CRAWFORD’S FLOOR” consists of two small glass 
fragments (size approx. 3 x 3 mm and 0.5 x 1 mm, respectively). Both fragments are clear and 
colourless. The larger fragment is very slightly curved (thickness approx. 1 mm). A sample was 
taken from the larger glass fragment and the refractive index was determined via the oil-
immersion/temperature-variation method.  

Item “SOCKS COLLECTED FROM RENNER’S HOUSE” consists of a pair of black socks. Six 
small glass fragments (size range from approx.. 1 x 1 mm to 1 x 2 mm) were collected from the 
socks with tweezers under a magnification glass. All six fragments are clear and colourless.  The 
refractive index was determined via the oil-immersion/temperature-variation method. Four out of 
the examined six glass fragments are in agreement with the refractive index of the control glass. 
Two out of the examined six glass fragments deviate from the refractive index of the control glass. 

Furthermore, loose material was collected from the socks by shaking the items over a large funnel. 
From this material, four more suspected tiny glass fragments (size approx. 0.1 mm) were 
collected. Those tiny glass fragments were too small for further sample preparation.  

Overall, six glass fragments were recovered from the pair of black socks that were suitable for 
measurement. Four out of the examined six glass fragments are in agreement with the refractive 
index of the control glass. It is therefore possible, that these four glass fragments from the socks 
and the control glass originate from the same glass source/item. Two out of the examined six 
glass fragments deviate from the refractive index of the control glass. Therefore, it can be 
excluded that these two glass fragments from the socks and the control glass originate from the 
same glass source/item.   



52414 
 

Item recovered from Renner’s house 
 
A number of glass fragments, all of which were greater than 1mm in length, were 
recovered from the debris shaken from the two socks in item 1. Analysis of all of  
these fragments indicated that the majority of the analysed fragments were  
indistinguishable from the control source in item 2 in terms of the tests employed. 
A small number of the remaining analysed fragments were from a non-matching  
source. 
 
I have considered the proposition the socks in item 1 have been exposed to breaking  
or broken glass as represented by the control sample from Crawford’s floor in item 2; 
in my opinion, the results of this examination provide support for this position. 
 
The scale I have used in assessing the strength of evidence is as follows: 
 
 No Support – Very Weak Support – Weak Support -Support - Strong Support – 
    Very Strong Support – Conclusive Support  



75091 
 
Conclusion: 
The above glass findings provide strong support for the view that the matching fragments of glass 
originated from the broken wine glass at the scene, rather than they originated from another 
source. 
Note: no inference on the activity that led to the presence of glass can be made. 
 
Comments: 
Scale: I have chosen the above phrase from the following scale: weak support, moderate support, 
moderately strong support, strong support, very strong support, extremely strong support. 
 
My evaluation of the findings is based on my understanding of the circumstances as outlined 
earlier. If these are different please inform me as re-evaluation of my findings will be necessary. 
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