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Introduction 
 
Design  
 
Forensic Foundations International Proficiency Tests are designed to address the following points: 

• Relevance to forensic science laboratories 
• Limitation of any potential context information  
• The end-to-end forensic process 
• Knowledge of the ‘ground truth’ of samples 
• Importance of consistency between tests 
• Cost affordability for the laboratories 

 
In addition to this exercise being a test of laboratory procedures using controlled items, we also 
anticipate that it will enable participants to evaluate the quality of their analytical results against 
those from other laboratories and observe how other laboratories express their opinions or 
advice for their clients. To enable this, we requested that participants submit the following: 

• An outline of the methodology used; and 
• Their opinion in the format that they would provide to the court. 

 
Forensic Foundations International 
Proficiency Tests are designed to test 
the end-to-end forensic examination 
process. The AS 5388 and the ISO 
21043 series of Standards describe the 
forensic examination process from 
collection to reporting. This figure1 
illustrates the interrelatedness of all 
steps in this process and was used as 
the basis of the Australian Standards’ 
development. The figure is also used 
as the basis of the development of 
Forensic Foundations International Proficiency Tests.  
 
Annually, within each discipline, there are end-to-end Proficiency Tests which commence with item 
collection and/or receipt and include all the subsequent examination / analysis steps, culminating 
in the reporting of results, the process therefore reflects actual forensic casework. 
 
In addition, there may be Proficiency Tests that examine one or more activities within the end-to-
end process.  
 
Individual laboratory results remain confidential.  
 
The Final Report of this 2024-FDE2 round of Proficiency Tests is publicly available via the 
Forensic Foundations International website. Participating laboratories may use the report as 
outlined in their respective laboratory policies. Any request to review and/or appeal the evaluation 
of a laboratory’s performance should be made via the agency responsible for the distribution of the 
test or directly to Forensic Foundations International. Appeals will be evaluated using Forensic 
Foundations International’s customer complaint process. 

 
1James Robertson, Karl Kent & Linzi Wilson-Wilde (2013) The Development of a Core Forensic Standards Framework for Australia, Forensic 
Science Policy & Management: An International Journal, 4:3-4, 59-67 
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2024-FDE2 Signature Analysis 
 
This test aimed to review the end-to-end forensic examination, analysis, and reporting process. 
Thus, in addition to interpreting and reporting the results from known and unknown signatures, 
testing of generic issues such as sample receipt, triage, and continuity of items for examination 
formed part of the overall process.  
 
To minimise contextual bias in the interpretation, the information relating to the ‘offence’ was 
minimal.   
 
This test provided a mechanism for participating laboratories to review their results and those of 
other laboratories to facilitate2,3&4 

• An evaluation and appraisal of their performance, including: 
o Comparison of a facility’s performance with other facilities 
o monitoring of a facility’s long-term performance 

• Continuous improvement, including: 
o staff education, training, and competence monitoring  
o evaluation of methods, including the establishment of method precision and 

accuracy  
o contribution to a facility’s overall risk management process 

• Corrective action (where required)  
• Confidence building with interested parties (e.g. customers, accreditation bodies, 

regulators, specifiers). 
 
This proficiency test was distributed to six participants, and all participants submitted results during 
this round of testing.  
 
The participants were provided with a digital image of a Last Will and Testament and 10 digital 
images of specimen signatures. 
 
Items were distributed electronically to be downloaded via the FFI website. 
 
 
Disclaimer: 
The data contained in this report and any observations made are based on the material 
provided by the participants; however, it is understood that the laboratories may hold 
additional material which supports the findings reached. 

 
  

 
2 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy 
4 ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation Requirements (2019) 
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Report Summary and FFI comments 
 
Continuity, receipt, and description of items 
 
As the receipt and chain of custody for items, subject to forensic examination and analysis, is 
significant to the outcome, information pertaining to receipt, continuity and a description of the 
items formed part of this test.  
 
Laboratory 34323 did not provide continuity information. 
 
The continuity information that was provided by the remaining participants was appropriate for the 
material examined. 
 
Examination / Analysis 
 
All participants described using standard procedures for comparison of a questioned signature 
with specimen signatures. Three of the participants (42884, 96150A and 96150B) provided 
propositions to be tested with similar wording to the following: 

• P1 The questioned signature was signed by the writer of the known material. 
• P2 The questioned signature was signed by someone other than the writer of the known 

material. 
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Observations, Interpretations, Conclusions and Reported Results 
 
Laboratory 42884, 52414, 96150A and 96150B provided an opinion scale. 
 
Laboratory 42884, 85807 and 96150A provided marked charts. 
 
Participant 
Laboratory 

Conclusion Weighting Was the 
questioned 
signature 
genuine? 

Was the 
questioned 
signature written 
by Arlo Frank 
Dankworth? 

34323 Mr. Arlo Frank 
Dankworth did not write 
the signature in the 
doubted will. 

“in my opinion” No No 

42884 Q1 questioned signature 
was written by some 
person other than Arlo 
Frank Dankworth 

“very strong 
support” 

No No 

52414 Arlo Frank Dankworth 
signature on the Will 
dated 18th April 2024 in 
item Q1 has not been 
written by Arlo Frank 
Dankworth. 

“strongly 
supports” 

No No 

85807 The author of the known 
writing submitted as 
having been written by 
Arlo F. Dankworth (S1 
through S10) probably 
did not write the 
questioned signature (on 
Q1). 

“probably did not 
write” 

No No 

96150A Therefore, in my opinion, 
the evidence provides 
very strong support for 
the proposition that Q1 
is not a genuine 
signature 

“very strong 
support” 

No. 
 

I am unable to 
comment on 
authorship. 

96150B The evidence provides 
… equal support for the 
propositions P1 and P2. 
* 

“equal support” The questioned 
signature is not 
naturally 
written. 

No opinion can 
be offered 
regarding 
authorship. 

 
*Note: Laboratory 96150B concluded that the questioned signature was unnaturally written, and 
therefore authorship was equally weighted between Arlo Frank Dankworth and an unknown 
author. 
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2024-FDE2 Signature Analysis Expected Results 
 
Participating laboratories were asked several questions by the ‘Eastern Australian Police Service’. 
In addition to the direct questions asked by the investigators, there are several implied questions 
relating to the forensic and scientific components of the examination requested. The table below 
demonstrates how the expected results would address the explicit and implied questions.  
 

Forensic Processes 

Continuity, receipt 
and description of 
items  

Was continuity maintained? 

Was storage appropriate? 

Was transfer within the laboratory appropriate? 
Was the description of the item sufficient for it to be independently 
identified? 

Examination requested 
Was the ‘Arlo F Dankworth’ signature of 
sufficient complexity to form an opinion 
regarding authorship? 

Laboratories should be able to assess the 
complexity of the ‘Arlo F Dankworth’ 
signature through observations of the number 
of turning points, intersections and pen lifts. 
 

Where there any differences between the 
‘Arlo F Dankworth’ signature on the ‘Last Will 
and Testament’ (Item Q1) and the specimen 
‘Arlo Frank Dankworth’ signatures (Items S1 
to S10)? 

Laboratories should be able to observe 
differences between the questioned and 
specimen signatures as follows: 
• Fluency 
• Pen direction 
• Line connections and hiatuses 
• Line tremor 
• Blunt or tapered line ends or 
beginnings 
 

Was the ‘Arlo F Dankworth’ signature on the 
‘Last Will and Testament’ (Item Q1) written by 
the author of the specimen ‘Arlo F 
Dankworth’ signatures (Items S1 to S10)? 

Laboratories should be able to conclude that 
the ‘Arlo F Dankworth’ signature on the ‘Last 
Will and Testament’ (Item Q1) was not written 
by the author of the specimen ‘Arlo F 
Dankworth’ signatures (Items S1 to S10). 
 

What weight can be given to any opinions 
expressed?  

The weight assigned to the opinion 
expressed by the laboratory should be 
defined by their reporting scale. Any 
limitations impacting the analysis of the 
signatures should also be expressed, along 
with their impact on the weight of the 
expressed opinion. 
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Expected results 
 
Questioned Signature (Item Q1) shows signs of deliberate (slower) style, indicative of a freehand 
copying process, or tracing: 
• Evidence of line tremor, hesitation 
• Little variation in pen pressure 
• Slant of vertical strokes show RHS bias 
• Presence of retraces 
 
Specimen Signatures (Item S1 to S10) show skill and speed, naturally written: 
• Fluent, no sign of hesitation 
• Variable pen pressure 
• Slant of vertical strokes show LHS bias 
 
The Questioned Signature (Item Q1) was not written by the author of the Specimen Signatures 
(Items S1 to S10). 
 
The weight assigned to the opinion expressed by the laboratory should be defined by their 
reporting scale, towards the conclusion that the author was not the same as the specimen 
signatures. 
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Laboratory Responses 
 
Continuity, receipt, and description of items 
 
As the receipt and chain of custody for items, subject to forensic examination and analysis, is significant to the final outcome, information 
pertaining to receipt, continuity and a description of the items formed part of this test.  
 
 

 34323 42884 52414 85807 96150A 96150B 
How has your 
laboratory 
demonstrated that the 
submission of the 
items to the laboratory 
has been undertaken 
appropriately? 

- The items in this case are all 
‘electronic’ images. The high-
resolution images were downloaded 
from the website and compared with 
the images at the end of this form to 
check they matched. The images 
were printed out. A barcode for each 
separate item was generated when 
this case was received and booked 
onto the Laboratory Information 
Management System, and given a 
case reference number with a 
barcode, so that the items and 
casefile can always be tracked. 

The items submitted to 
laboratory using the 
relevant forms and a 
record retained in the 
file. A case number 
was assigned, and the 
exhibits itemised within 
the case management 
system. Checked by 
Reporting Officer and 
QA Officer. 

The items were 
downloaded from the 
provided link and 
uploaded into our digital 
asset management 
system by the 
laboratory Quality 
Assurance Specialist. 

Noted in casenotes 
when images 
downloaded. 

Exhibits are usually 
submitted through an 
Exhibit Management 
system which 
electronically records 
movement of Exhibit 
with time and date. 
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How has your 
laboratory ensured 
that the items 
submitted correspond 
to those described in 
the accompanying 
paperwork 

- Q1 is a copy of a whole document 
and that can be checked against the 
image at the end of this form and its 
description. The S1 to S10 items are 
images of signatures only. The high-
resolution images were checked 
against the images at the end of this 
form. Information supplied states 
that there is no concern regarding 
the authenticity of the specimen 
signatures, nor the dates on which 
they are alleged to have been 
signed. 

Packaging details and 
item descriptions were 
cross-referenced with the 
accompanying paperwork 
by the Reporting Officer 
and QA officer. 
 

Review and 
comparison of 
"Examination Request 
and Item Submission 
Form" and downloaded 
digital images. 

The files correlate to 
the information 
provided in Appendix. 

A visual check upon 
opening Exhibit 
packaging 

How were the items 
recorded and/or 
described in the case 
notes 

- As above, the items are booked 
onto the Laboratory Information 
Management system as S1 to S10 
and Q1 and described as they are 
on the submission form. 

Item descriptions were 
recorded on laboratory 
specific forms and digital 
images printed off. These 
are retained within the 
casefile. 
 

Using the item names 
and numbers provided 
(e.g. Q1) 

As per provided 
Appendix information. 
Images uploaded to 
case mgmt. system. 

Exhibit descriptions are 
noted on any Expert 
Certificate issued. 
 

Description of any 
deviations from the 
expected 

- There are only the signatures 
submitted for items S1 to S10 rather 
than the whole document, so the 
descriptions cannot be checked 
against the whole document. 
However, the information states that 
there is no concern regarding the 
authenticity of the specimen 
signatures, nor the dates on which 
they are alleged to have been 
signed. 

None. Our laboratory does not 
typically accept items 
through internet 
download. 

n/a N/A 
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Examination / Analysis 
 
The following is a summary of the examinations and analyses described by the submitting 
laboratories: 
 
34323 
 
To prepare this expert report, photographic views of the doubted document as well as the 
comparison samples were taken, I analyzed the doubted sample among them, I also analyzed the 
doubtful samples among them and then carried out an analysis between the questioned sample 
against comparison samples. Where you can observe the constants and variants of the signature. 
 
To prepare the expert report, the methodology required is a manuscript analysis (Graphoscopic) 
where it is described that with the use of the Regula 5001 MK Microscope and Video Spectrum 
Comparator 6000 HS equipment, I carried out the extrinsic and intrinsic analysis of the questioned 
signature.  
 
42884 
 
Equipment used: examination of electronic images of signatures. Therefore, signatures examined 
using computer image apps to view signatures to the required level of magnification (i.e. zoomed 
in electronically on signatures as this is the best evidence). Did not use microscope as would for 
original signatures. 
 
Following propositions considered: 
 
A. The (original of the) questioned signature on Q1 was written by Arlo Frank Dankworth 
B. The (original of the) questioned signature on Q1 was written by some other person 
 
Expectations if A is true. Pictorial similarity and similarity in detail including in range of variation. 
Fluent with no signs of tracing or other simulation 
Expectations if B is true: If simulating a genuine signature: Some pictorial similarity but differences 
in detail including differences in fluency. Would depend on extent of simulation ranging from high 
accuracy/lower fluency to higher fluency/lower accuracy. 
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52414 
 
The images of items Q1 and S1 – S10 were printed out for examination. As these items were copy 
images it was not possible to examine them using a microscope. 
A record of the item details including the item number, description and date of the documents were 
recorder within case notes. The specimen and questioned signatures were sketched out. A 
specific paper form for the recording of document case notes was used. 
 
The letter designs and construction of the questioned signature, item Q1, were compared to the 
specimen signatures, items S1 – S10, to determine whether there were similarities or differences 
and how well any similarities matched. A tick and cross method was used to denote this.   An 
additional form was used to compare the graphic features of the signatures such as the slope, 
artistic quality, relative heights and sizes, letter spacing and intra-alignment. 
 
An assessment of the significance of the findings was carried out, including features that did and 
did not match. There were limitations to the examination in that the structure and fluency of the 
signatures could not be fully determined due the nature of copy images.  This was considered 
during the assessment and a final conclusion made. 
 
85807 
 
No original documents were submitted for examination. Images were received. Standard 
limitations of examination of reproductions applies (may be limited where fine and subtle detail 
may be lost in the capture / reproduction process). 
 
Examination would be limited to the visual examination of images (microscopy would not be an 
option). Examination is limited to the questioned signature (no comparable writing was submitted 
for any other entries). 
 
Instances for writers who are of advanced age or who may be dealing with health complications 
(particularly in end-of-life scenarios) require consideration for the presence of reduced fine motor 
control (tremor, etc.). It is important to have handwriting as contemporaneous as possible to the 
date of the purported questioned document. In this case, all known writings were greater than 10 
months prior to the purported date of execution. 
 
An assessment of the questioned document is conducted first to note initially observed 
characteristics and the overall suitability for examination. 
 
An assessment of the known writing is then conducted to note initially observed characteristics 
and suitability for examination. An internal comparison for the known documents is performed to 
see if there may be more than one writer – in this submission, the writing appears to be internally 
consistent and only consists of one writer. 
 
A set of charts were then created for comparison and demonstration of similarities / dissimilarities 
(as applicable). 
 
A visual examination was conducted, and the resulting opinion was rendered based upon the ASB 
published 9-point conclusion scale. 
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96150A 
 
The laboratory’s standard practice for signature examinations is to determine whether or not a 
signature is genuine, rather than determine authorship. Therefore, the propositions to be used for 
this case are: 
 
P1: Q1 is a genuine Arlo DANKWORTH signature 
P2: Q1 is not a genuine Arlo DANKWORTH signature 
 
where, 
Genuine signature = a naturally produced signature by the specimen writer, which falls within the 
range of variation of the specimen material provided. 
Non-genuine signature = a signature outside the natural range of variation of the specimen 
material provided. This may be due to the signature being simulated by another writer, disguised 
by the specimen writer, a second style of signature by the specimen writer, a chance match, or the 
signature has been affected by other factors. 
 
Sub-propositions and expected observations: 
P1 – Q1 is a genuine Arlo DANKWORTH signature 
Appears fluently and naturally produced. Similarities and lack of fundamental differences in 
construction, line quality, fluency, speed, height and spatial relationships 
 
P2a - Q1 was unnaturally produced by someone other than the specimen writer (simulated or 
affected by other factors) 
Lack of fluency, distorted awkward forms, internally inconsistent 
Simulation – pictorial similarities but differences in construction, line quality and fluency, signs of 
simulation including slowness, tremor, re-touching, etc 
Affected by other factors – dissimilarities in construction, line quality and fluency issues evident 
 
P2b - Q1 was unnaturally produced by the specimen writer (disguised or affected by other factors) 
Lack of fluency, distorted or awkward forms, internally inconsistent 
Disguised – some similarities, usually in subtle features, but differences in at least some 
components, often gross features 
Affected by other factors – similarities and lack of fundamental differences in construction, line 
quality and fluency issues evident 
 
P2c - Q1 was naturally produced by someone other than the specimen writer (chance match) 
Appears fluently and naturally written. Differences in construction, height and spatial relationships, 
given sufficient quantity/quality/complexity/comparability. Chance similarities in construction may 
be observed with writings of low skill or limited quantity. 
 
P2d - Q1 was naturally produced by the specimen writer, but in a different style to the specimen 
signatures provided 
Appears naturally and fluently produced. Pictorial differences, possibility some areas displaying 
similarities in construction to the specimen signatures, appears to be an abbreviated or extended 
version of the specimen signatures 
 
Note: Unnaturally produced samples may display fluency depending on the strategy employed (for 
a conscious change) or nature of the factor affecting the writing. 
Naturally produced samples may appear dysfluent if the writer is not skilled. 
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96150B 
 
The propositions listed below were used for this examination… 
 
P1 The questioned signature was signed by the writer of the known material. 
P2 The questioned signature was signed by someone other than the writer of the known material. 
 
With further sub propositions as follows: 
 
P1A The questioned writing was naturally written by the writer of the known material: 

Similarities and lack of fundamental differences in pictorial, structural and dynamic features 
including construction, proportions, spacing and fluency. Dissimilarities can be accounted 
for by natural variation or accidental features. 

P1B The questioned writing was unnaturally written by the writer of the known material: 
If disguised: lack of fluency, distorted or awkward forms, internally inconsistent (depending 
on disguise strategy used). Some similarities, usually in more subtle features; differences in 
at least some components, often gross features. May be highly stylised.  
If affected by other factors: similarities and lack of fundamental differences in structural 
features, but line quality issues may be evident. Note: expected observations vary 
dependent on the nature of the factor. 

P2A The questioned writing was naturally written by someone other than the writer of the known 
material: 

Given a sample of sufficient quantity, quality and complexity in comparable writing, 
differences in pictorial, structural or dynamic features including construction, proportions or 
spacing. Chance similarities in construction may be observed with writings of low skill or 
limited quantity. 

P2B The questioned writing was unnaturally written by someone other than the writer of the known 
material: 

If simulated: pictorial similarities but differences in structural and dynamic features 
(dependent on the simulation strategy employed, as well as complexity, amount of writing 
and simulator skill). Slowness, tremor, retouches, or internal inconsistency may be evident.  
If affected by other factors: dissimilarities in pictorial and structural features. Line quality 
issues may be evident. Note: expected observations vary dependent on the nature of the 
factor. 

 
Examination Process 
The examiner analyses the questioned and then specimen writing both macroscopically and 
microscopically observing and assessing the characteristics of each formation as well as the 
fluency, range of variation, complexity, quality and quantity of the handwriting. In the comparison 
stage of the process the examiner makes a determination as to whether the features of the 
questioned writing are similar or dissimilar to the specimen writing, including consideration of 
whether the writing may have been naturally or unnaturally written, or a combination of both. 
 
Evaluation and interpretation 
In the evaluation stage, the observed similarities and dissimilarities between the questioned and 
specimen samples are assessed against the typically expected features for each proposition. The 
evaluations are informed by the examiner’s expert knowledge, training and experience, and take 
into account numerous factors that may affect the extent of support the findings provide for a 
particular proposition over the alternative, or the ability to assess this. Based on the outcome of 
these assessments, the examiner is able to objectively make a determination regarding the 
likelihood that the evidence would be observed under each of the competing propositions. The 
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support provided by the findings for each proposition can then be used to evaluate a likelihood 
ratio. Which is then translated into the appropriate opinion to be expressed. 
 
Forensic Foundations International’s comments 
 
All participants describe using standard procedures for comparison of a questioned signature with 
specimen signatures. Three of the participants (42884, 96150A and 96150B) provided 
propositions to be tested with similar wording to the following: 

• P1 The questioned signature was signed by the writer of the known material. 
• P2 The questioned signature was signed by someone other than the writer of the known 

material. 
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Observations, Interpretations, Conclusions and Reported Results  
 
Opinion scales and marked charts are attached in Appendix A. 
Please note that the following participant results are summaries of the observations, 
interpretations, conclusions and reported results submitted by each participant. 
 
34323 
 
I observed the following: 
 
1. Plastering in the initial feature of the capital letter “A” of the first spelling that makes up the 
signature in the doubted sample, while in the undoubted sample the aforementioned vowel can be 
seen open. 
 
2. Angularity in the upper area of the uppercase vowel “A” of the first spelling of the signature in 
the questioned sample, however, in the comparison sample the convex line is displayed in the 
upper area of said vowel. 
 
3. Link between the second and third spelling that makes up the signature in the doubted sample, 
however, in the undoubted sample the aforementioned spellings are observed separately. 
 
4. Opening in the lower area of the last spelling of the initial signature in the questioned sample, 
while in the comparison sample the opening can be seen in the upper area. 
 
5. Union of the penultimate letter and last letter of the signature that makes up the surname.  
 
After reaching the aforementioned characteristics, my opinion in this case is that Mr. Arlo Frank 
Dankworth did not write the signature in the doubted will. 
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42884 
 
Reference signatures S1 to S10 
Variations between the elements of the reference signatures, but similarities in the general 
structure of the signatures. I note differences in the ending of the S10 signature compared with the 
rest where there appears to have been some ‘confusion’. Findings regarding the reference 
signatures are within expectations for the writing of one person. Therefore, have taken these as 
the reference signatures of Arlo Frank Dankworth for the purpose of further comparisons. I found 
these signatures to be fluently written. 
 
Comparison of Q1 signature with reference signatures 
Findings: I found an overall pictorial similarity between the Q1 questioned signature and the 
reference signatures which I consider has not occurred by chance. Therefore, I consider that the 
Q1 questioned signature was either written by Arlo Frank Dankworth or is a simulation (copy) of 
his genuine signature style. 
I found the fluency of the Q1 signature to be poor and I found significant differences in detail 
between the questioned and reference signatures, including that the direction of the ‘o’ of ‘Arlo’ in 
Q1 is different from that of the reference signatures. 
 
Consideration of findings given that each proposition is true: 
• If A true: I consider these findings to be very unlikely. 
• If B true: I consider these findings to be very likely. 
 
Therefore, I consider that my findings provide very strong support for proposition B: that the 
(original of the) Q1 questioned signature was written by some person other than Arlo Frank 
Dankworth in imitation of his signature style. 
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52414 
 
 
The disputed signature is pictorially similar to the specimen signatures of Arlo Frank Dankworth. 
However, upon closer examination there are differences between a number of letters designs and 
how the strokes of the signature have been formed. Differences of significance included the shape 
of the ‘A’, the joining strokes between ‘r’ and ‘l’ and the direction of the ‘o’ in Arlo and the formation 
of the ‘D’ in Dankworth. The disputed signature also exhibits a shaky pen line and a lack of fluency 
typical of a forgery. 
 
In my opinion, the handwriting evidence strongly supports the proposition that the Arlo Frank 
Dankworth signature on the Will dated 18th April 2024 in item Q1 has not been written by Arlo 
Frank Dankworth. The disputed signature appears to be a forgery attempting to copy the genuine 
signature of Arlo Frank Dankworth. 
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85807 
 
Image of questioned signature initial review: 
- Written with a ballpoint pen (blue ink) – striations visible in written line 
- Written line exhibits uncertainty of stroke 
- Slow execution with even pen pressure throughout 
- Blunt beginning and terminal strokes (e.g., lowercase ‘o’ in first name) 
- Direction of stroke for lowercase ‘o’ in first name is clockwise (striations) 
 
Images of known signatures initial review: 
- First name may be written in a more disconnected style, but also uses connected form as 

well 
- Variation in pen pressure observed – appears naturally written 
- Direction of stroke for lowercase ‘o’ in the first name is counterclockwise 

o This occurs in both the connected and separate form of the letter 
- Signature S10 appears to have extra strokes in it (last name ‘or’ & ‘h’) 

o Line quality is good, appears to be accidentals / retouching in potential normal range 
of variation (instead of simulation) 

 
Characteristics noted during intercomparison of questioned and known: 
- The questioned signature is written with a slower stroke that does not exhibit the dynamic 
pen movement as seen in the known writing. This is exhibited through the even pen pressure of 
the writing. 
- Uncertainty of pen motion is displayed in the questioned signature, the known writing shows 

smooth lines, writing with speed, and variation in pressure exerted during the writing 
process. 

- Dissimilarity – lowercase ‘r’ – direction of stroke in questioned (Arlo) moves down the page 
before a connecting stroke to following letter, the known may be horizontal or up the page 
(but not down). 

- Dissimilarity – uppercase ‘F’ – questioned formation has terminal stroke (staff first, low to 
high) with terminal stroke ending close to crossbar formation, known is staff first with 
retrace at lower portion of the staff with terminal that does not have the same descending 
curvature (extended and almost to crossbar). 

- Dissimilarity – lowercase ‘a’ – counter is very open with horizontal (along baseline) pen 
movement to the following letter form in questioned, known has elevation from baseline as 
part of the counter formation leading into the next letter form. 

- Dissimilarity – lowercase ‘o’ (in last name) – questioned has a connecting stroke (heavy, 
even pen pressure) to the top of the staff of the following letter form, known demonstrates 
either a full disconnect between these letter forms or has a connecting stroke that leads into 
the middle of the staff formation (resulting in a retrace of the upper portion). 

- DIFFERENCE – lowercase ‘o’ – direction of stroke in questioned (Arlo) is clockwise, the 
known is a counterclockwise formation (whether connected or separate). 

 
SIMULATION: 
The questioned signature exhibits a striking pictorial resemblance to the writing of the known 
author. However, the questioned signature is marked by: 
- uncertainty of pen motion / stroke in many areas through the writing 
- blunt beginning and ending strokes 
- heavy, even pressure throughout the writing 
- dissimilarity (and difference) noted in letter construction (outlined above in intercomparison 
of questioned and known) 
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Pictorial similarity with a lack of understanding of how a signature is constructed is a classic 
scenario for one writer trying to imitate the writing of another. The questioned signature in this 
case is marked by slow writing that does not exhibit variation in pen pressure, it has blunt 
beginning and ending strokes, there is uncertainty in the formation of the written lines, and 
character formation differs between the questioned and known samples. These features combined 
are indicative of simulation. 
As the questioned will (Q1 = 04/18/2024) is dated about 10 months after the most recent known 
writing (S5 = 06/01/2023) and the subject died on 05/01/2024, a consideration must be made 
regarding the degradation of the writing for possible onset of infirmity (approaching the end of their 
life). While some loss of pen control is not uncommon as a subject approaches an end-of-life 
scenario, in this case it is not believed to be applicable due to characteristics present that are 
commonly associated with simulation (as listed above). Especially: 

• Lowercase ‘o’ in Arlo formed in differing direction. 
• If an author were to exhibit uncertainty of pen motion due to some loss of motor control, 

they still would not be introducing an opposite direction of stroke for letter counter 
formation. This is a difference and evidence of a different author. 

 
Additionally, it cannot be determined from the submitted image if the staff of the ‘k’ in the last 
name for the questioned signature was part of the original writing movement or if it was added 
thereafter. 
 
OPINION: 
The author of the known writing submitted as having been written by Arlo F. Dankworth (S1 
through S10) probably did not write the questioned signature (on Q1). 
 
96150A 
 
Information was provided that DANKWORTH’s state of health prior to his death was good, and 
that he died unexpectedly. Also, that no additional specimen signatures are available that were 
produced closer to the purported date of the Will. 
 
The DANKWORTH signature is a text-based signature. The signatures are all fluently produced, 
though there is some variation in the level of fluency. They also contain a fair amount of variation, 
particularly in the “WORTH” section of the signature, and in the connections between characters. 
Additional specimen material may include further variation. 
 
Q1 appears slowly produced. It has poor fluency and there is tremor present. Differences were 
observed in constructions, including the direction of the “o” in “Arlo” and the starting position of the 
“F”. 
 
I compared these observations with the expected observations for each proposition. The 
observations are consistent with the expected observations for P2. 
 
Therefore, in my opinion, the evidence provides very strong support for the proposition that Q1 is 
not a genuine signature, over the proposition that it is a genuine signature 
 
I am unable to comment on authorship. There are multiple reasons why Q1 may be non-genuine 
and why I am unable to comment on authorship. These include that Q1 has been simulated by 
another writer, disguised by the specimen writer, the specimen signatures are not representative 
of DANKWORTH’s signature in 2024, or Q1 has been affected by other factors. 
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96150B 
 
The specimen signatures demonstrate a high level of variation. 
The questioned signature shows tremor and generally has a poor level of skill and appears to be 
slowly and heavily written. The overall appearance of the signature is one that has been slowly 
and awkwardly written. 
 
In terms of construction there are a few differences, with a prominent one being the clockwise 
direction of the terminal ‘o’ in the first word “Arlo”. Other differences include the shape of the upper 
curve on the ‘f’, the ‘D’ commencing at the base of the staff, the angle of the stroke on the ‘k’ and 
the wavy ending of=n the terminal letter ’h’. 
 
Similar features are apparent as well and include the letter ‘f’ commencing at the base and 
extending up to and forming a left to right running top stroke while still having a left to right running 
middle cross bar. The number of peaks and single loop in the “worth” area of the signature are 
also in keeping with the specimen – although the specimen is very wide ranging. 
Pen lift in the specimen base is highly varied. 
 
P1a:   The questioned writing was naturally written by the writer of the known material Probability 
of the evidence given P1a – Very low 
 
P1b:   The questioned writing was unnaturally written by the writer of the known material.     
Probability of the evidence given P1b – Very high 
 
P2a:    The questioned writing was naturally written by someone other than the writer of the known 
material. 
Probability of the evidence given P2a – Very low 
 
P2b:   The questioned writing was unnaturally written by someone other than the writer of the 
known material. 
Probability of the evidence given P1a – Very high 
 
Overall probability (based on the highest level of the sub-propositions):  
 
Probability of the evidence given P1 (the questioned signature was written by the writer of the 
specimen signatures) – Very high  
 
Probability of the evidence given P2 (the questioned signature was written by someone other than 
the writer of the specimen signatures) – Very high 
 
RESULT:  The evidence provides approximately equal support for the propositions P1 (the 
questioned signature was written by the writer of the specimen signatures) and P2 (the questioned 
signature was written by someone other than the writer of the specimen signatures). 
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APPENDIX A 
 
Opinion Scales and marked charts 
 
42884 
 
1. Where I express the opinion of extremely strong support for the stated proposition this means that I consider that my findings are exceedingly 
more likely given that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
2. Where I express the opinion of very strong support for the stated proposition this means that I consider that my findings are far more likely 
given that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
3. Where I express the opinion of strong support for the stated proposition this means that I consider that my findings are much more likely given 
that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
4. Where I express the opinion of moderately strong support for the stated proposition this means that I consider that my findings are appreciably 
more likely given that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
5. Where I express the opinion of moderate support for the stated proposition this means that I consider that my findings are more likely given 
that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
6. Where I express the opinion of weak support for the stated proposition this means that I consider that my findings are marginally more likely 
given that the stated proposition is true compared to those findings occurring if the alternative proposition is true. 
 
7. Where I express an inconclusive opinion then I consider that on the basis of the current submission the observed findings do not provide 
support for one of the stated propositions over the other. 
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52414 
 
1. Very strongly supports the proposition that the subject is the writer 
 
2. Strongly supports the proposition that the subject is the writer 
 
3. Supports the proposition that the subject is the writer 
 
4. Weakly supports the proposition that the subject is the writer 
 
5. Handwriting evidence is inconclusive 
This conclusion scale can apply to the subject not being the writer 
 
6. Weakly supports the proposition that the subject is not the writer 
 
7. Supports the proposition that the subject is not the writer 
 
8. Strongly supports the proposition that the subject is not the writer 
 
9. Very strongly supports the proposition that the subject is not the writer 
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96150A 
 

 Conclusion Wording 
(Results of evaluation of 

evidence) 

Description of evaluation 

 
The evidence provides very strong 
support for proposition X over proposition 
Y. 

The evidence very strongly favours one 
proposition over the other. 

 
The evidence provides strong support for 
proposition X over proposition Y. 

The evidence strongly favours one proposition 
over the other. 

 
The evidence provides moderate support 
for proposition X over proposition Y. 

The evidence moderately favours one 
proposition over the other. 

 
The evidence provides approximately 
equal support for proposition X and 
proposition Y. 

The evidence does not differentiate between the 
propositions because the probability of the 
evidence given each proposition is roughly 
equal. 
This is a neutral opinion with regard to whether 
or not the signature is genuine. 

When no evaluation has taken place 

 
No opinion/ Insufficient The material is limited (e.g. quantity, complexity, 

quality or comparability). The limitations of the 
material severely limited or precluded a 
meaningful comparison, i.e., an examination is 
unlikely to yield something other than a neutral 
opinion 

Note: Either proposition may be presented first in the conclusion wording to reflect whichever is 
supported more than the other by the evidence 
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96150B 
 

 The evidence provides very strong support for proposition X over proposition Y. The evidence very strongly favours one 

proposition over the other. 

b. The evidence provides strong support for proposition X over proposition Y. 

The evidence strongly favours one proposition over the other. 

c.  The evidence provides moderate support for proposition X over proposition Y. The evidence moderately favours one proposition 

over the other. 

d. The evidence provides approximately equal support for proposition X and proposition Y. 

The evidence does not differentiate between the propositions because the probability of the evidence given each proposition is 

roughly equal. 

This is a neutral opinion with regard to the potential writer. When no evaluation has taken place 
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APPENDIX B 
 

 
EXAMINATION REQUEST 
AND ITEM SUBMISSION 

 

EASTERN AUSTRALIAN 
POLICE SERVICE 

 
OFFENCE: Making false documents 

DATE OF OFFENCE 18/04/2024 

BRIEF STATEMENT OF FACTS 
 
The children (Jennifer Dankworth and Jim Dankworth) of a deceased male (Arlo Frank 
Dankworth) have questioned a Last Will and Testament presented by the live-in 
housekeeper of Arlo Frank Dankworth, a person by the name of Jane Brodie. 
 
Jane Brodie is the main beneficiary of the proffered Will. 
 
Arlo Frank Dankworth passed away on the 1st of May 2024. 
 
Jane Brodie presented the Will, dated the 18th of April 2024, on the 3rd of May 2024. 
 
When interviewed, Jennifer Dankworth and Jim Dankworth have individually stated 
that the signature on the Will is not their father’s signature. 
 
When interviewed, Jane Brodie stated that the Will, witnessed by her brother and his 
wife, bears the signature of Arlo Frank Dankworth. 
 

ITEM SUBMITTED FOR EXAMINATION 
 

Item Q1: A digital image of a document being the Last Will and Testament of Arlo 
Frank Dankworth dated the 18th of April 2024 and bearing a questioned signature in 
the name of Arlo Frank Dankworth. 
 
A high-resolution digital image of the questioned signature appearing on the 
questioned Will (Item Q1) is also provided. 
 
Items S1 to S10: High resolution digital images of collected specimen signatures of 
Arlo Frank Dankworth provided for comparison. 
 
High-resolution digital images can be downloaded from: 
https://www.forensicfoundations.com.au/download/  

 
A summary of the images (low resolution) is attached. 
 

https://www.forensicfoundations.com.au/download/
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EXAMINATION REQUESTED 
 
To compare the questioned signature on the Will (Item Q1) to the specimen signatures 
provided (Items S1 to S10) to determine authorship. 
 
Specifically, did the author of the specimen signatures (Items S1 to S10) also write the 
questioned signature in the name of Arlo Frank Dankworth on the Will (Item Q1). 
 
The specimen signatures (Items S1 – S10) have been sourced by investigators from 
business documents completed by Arlo Frank Dankworth. There is no concern 
regarding the authenticity of the specimen signatures, nor the dates on which they are 
alleged to have been signed.  
 
The original documents are not currently available for examination. 
 
The digital image of the questioned signature has been obtained directly from the 
questioned Will (Item Q1). 
 
Digital images of the specimen signatures (Items S1 – S10) have been obtained 
directly from collected specimen documents. The signatures have not been altered. 
 
Please ensure your report contains all relevant information. To assist, we would 
appreciate the following details be included: 

• The examination method and opinion scale used 
• Details of the basis for your opinion 
• Your opinion 
• Your recommendations 
• A descriptive chart 

 
This detail is particularly important as we expect that your report will be evaluated by 
document examiners already involved in this matter. 
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APPENDIX C 
 

 
PROFICIENCYTESTING@FORENSICFOUNDATIONS 

2024-FDE2 Signature Analysis 
 

MANUFACTURER’S INFORMATION 
Issued 14/03/2024 

 
Introduction 
 
The test was designed to provide a legitimate scenario for which an examination of signatures may 
be requested. 
 
The examiner was required to conduct a thorough examination and provide observations supporting 
their opinion. 
 
Scenario provided to the participants 
 
Statement of facts 
The children (Jennifer Dankworth and Jim Dankworth) of a deceased male (Arlo Frank 
Dankworth) have questioned a Last Will and Testament presented by the live-in 
housekeeper of Arlo Frank Dankworth, a person by the name of Jane Brodie. 
 
Jane Brodie is the main beneficiary of the proffered Will. 
 
Arlo Frank Dankworth passed away on the 1st of May 2024. 
 
Jane Brodie presented the Will, dated the 18th of April 2024, on the 3rd of May 2024. 
 
When interviewed, Jennifer Dankworth and Jim Dankworth individually stated that the 
signature on the will is not their father’s signature. 
 
When interviewed, Jane Brodie stated that the will, witnessed by her brother John*) and 
his wife (also called Jane*), bears the signature of Arlo Frank Dankworth. 
 
∗ This information was excluded from the information provided to the participants. Part of 

the test involved identifying that the beneficiary and one of the witnesses had the same 
name and to assess how the participant would deal with this situation.  

 
  

PO Box 2279, Ringwood North VIC 3134 
Office: +61 (0) 4 1142 6656 

Mobile: +61 (0) 429 966 012 
 

admin@ffint.com.au 
www.ffint.com.au  

 
ABN 23 839 112 155   ACN 130 236 618 

mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au
mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au
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Items submitted for examination 
 
Item Q1: A digital image of a document being the Last Will and Testament of Arlo Frank 
Dankworth dated the 18th of April 2024 and bearing a questioned signature in the name of Arlo 
Frank Dankworth. 
 
A high-resolution digital image of the questioned signature appearing on the questioned Will (Item 
Q1) is also provided. 
 
Items S1 to S10: High-resolution digital images of collected specimen signatures of Arlo Frank 
Dankworth provided for comparison. 
Aim 
 

The program aims to assess the laboratories’ ability to receive, review items and analyse 
signatures. 

 

Program design and assessment 

 
The test was designed, coordinated, produced, and assessed by Forensic Foundations 
International. 
 
Test production 
 
The questioned document (Item Q1) and the specimen signatures (Items S1 to S10) were 
produced by the following process: 
 

1. A mock ‘Last Will and Testament’ was written using Microsoft® Word for Mac Version 
16.93, in Times New Roman font and 12-point font size, followed by printing the 
document on a Brother DCP-J1100DW serial number E79198H0H300744 
(multifunction inkjet printer/scanner). 

 
2. The witness names and signatures on the mock ‘Last Will and Testament’ were hand-

written and signed using a blue ballpoint pen by two volunteer forensic practitioners, 
one male for ‘John Brodie’ and one female for ‘Jane Brodie’. 

 
3. The specimen ‘Arlo F Dankworth’ signatures were prepared by a volunteer forensic 

practitioner who chose the fictional subject’s name and developed a signature style 
based on the chosen fictional subject’s name. The subject’s name was chosen to 
ensure that the name length would be sufficient to produce a complex signature 
suitable for comparison purposes. The volunteer provided 126 sample signatures, 
prepared over several days, using a number of different paper documents as templates. 

 
4. Ten signatures were selected from the population of ‘Arlo F Dankworth’ sample 

signatures to form the provided specimen set (Items S1 to S10). 
 

5. One of the ‘Arlo F Dankworth’ signatures was then selected from the remaining 
population of ‘Arlo F Dankworth’ sample signatures to form a signature model for a 
forgery. The forged ‘Arlo F Dankworth’ signature was prepared under guidance from a 
forensic practitioner by an independent volunteer with moderate handwriting skills but 
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no forgery experience. The volunteer forger used a tracing technique to copy the 
supplied ‘genuine’ signature. 

 
6. The forged ‘Arlo F Dankworth’ signature was digitally added to the previously prepared 

‘Last Will and Testament’ document to create the final version of the questioned 
document (Item Q1). 

 
All of the signatures used in this trial were individually photographed using a Nikon D3S digital 
SLR, serial number 2014655 to produce 300 ppi images (NEF format, ISO 400, 60mm macro 
lens, f/8 aperture, 1/200 sec) and were processed using Adobe Photoshop Version 25. 
 
All of the individual physical ‘Arlo F Dankworth’ signatures used in the preparation of this trial 
were stored in individually labelled envelopes to minimize error.  
 

The potential major source of error during production included not providing legible specimen 
signatures and/or mixing up the questioned and specimen signatures. 

 

Expected results 

 

Participants were requested to conduct the following: 
 

• To examine the signature on the questioned ‘Last Will and Testament’ (Item Q1) and compare the 
signature to the specimen ‘Arlo F Dankworth’ signatures provided (Items S1 to S10) to determine if 
the questioned signature is genuine. 

 

These questions can be addressed using the following information:  
 

Was the ‘Arlo F Dankworth’ signature 
of sufficient complexity to form an 
opinion regarding authorship? 

Laboratories should have been able to assess the 
complexity of the ‘Arlo F Dankworth’ signature 
through observations of the number of turning 
points, intersections and pen lifts. 

 
Where there any differences between 
the ‘Arlo F Dankworth’ signature on 
the ‘Last Will and Testament’ (Item 
Q1) and the specimen ‘Arlo Frank 
Dankworth’ signatures (Items S1 to 
S10)? 

Laboratories should have been able to observe 
differences between the questioned and specimen 
signatures as follows: 
• Fluency 
• Pen direction 
• Line connections and hiatuses 
• Line tremor 
• Blunt or tapered line ends or beginnings 

 
Was the ‘Arlo F Dankworth’ signature 
on the ‘Last Will and Testament’ 
(Item Q1) written by the author of the 
specimen ‘Arlo F Dankworth’ 
signatures (Items S1 to S10)? 

Laboratories should have been able to conclude 
that the ‘Arlo F Dankworth’ signature on the ‘Last 
Will and Testament’ (Item Q1) was not written by 
the author of the specimen ‘Arlo F Dankworth’ 
signatures (Items S1 to S10). 
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What weight can be given to any 
opinions expressed?  

The weight assigned to the opinion expressed by the 
laboratory should be defined by their reporting scale 
(which should be included in their report). Any 
limitations impacting on the analysis of the signatures 
should also be expressed, along with their impact on 
the weight of the expressed opinion. 
 

Can the means of reproduction used 
to produce the ‘Arlo F Dankworth’ 
signature on the ‘Last Will and 
Testament’ (Item Q1) be determined? 

Laboratories may observe features that indicate a 
copying process, including tracing, although a 
definitive opinion regarding forgery methodology is 
not expected. 

 
In addition, participants should have reported appropriate information regarding continuity, receipt 
and the description of the items including the potential confusion over the identical names of the 
beneficiary and one of the witnesses.  
 

Questioned Signature (Item Q1) shows signs of deliberate (slower) style, indicative of a freehand 
copying process, or tracing: 

• Evidence of line tremor, hesitation 

• Little variation in pen pressure 

• Slant of vertical strokes show RHS bias 

• Presence of retraces 

 

Specimen Signatures (Item S1 to S10) show skill and speed, naturally written: 

• Fluent, no sign of hesitation 

• Variable pen pressure 

• Slant of vertical strokes show LHS bias 
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Figure 1 Item Q1 Complexity analysis 

 
Figure 2: Item Q1 Features 

 
 

 

 

 

Figure 3: Item S1 Features 
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A potential major source of error by the participant would be the incorrect interpretation of the 
evidence.  

 
 

END OF DOCUMENT 
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2024-FDE2 Feedback  
 
Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic 
programs. The manufacture, distribution, assessment and reporting of this test has provided and 
will provide the basis for continuous improvement for both Forensic Foundations International and 
the forensic laboratories. To this end, we would appreciate your comments to assist us in 
improving the tests.  
 
Please tick the appropriate box and make any relevant comments.  
You can also complete this form at www.ffint.com.au/feedback  
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N
A 

1. The test was too basic for our 
facility      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
2. The samples supplied were 

suitable      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
3. The results required were not 

outlined sufficiently      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
4. The final report provided 

suitable detail      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
5. The tests involved should be 

more challenging      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 

 
  

http://www.forensicfoundations.com.au/feedback
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Please comment briefly on the following: 

 
1. Are there additional aspects that could be included in the 

test?  

………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

2. Any additional comments  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

3. Facility (optional)  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………………………………………………… 

4. Would you like us to contact you to discuss your feedback?    
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………… 
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Forensic Foundations International’s Proficiency Tests are required to be fit-for-purpose. 
To assist us in providing the relevant tests, please use the following form to suggest 
further tests for development. You can also complete this form at 
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/ 
 

Recommendation for Proficiency Test Development 
 
Contact Name  

 
Email  

 
Phone  

 
Discipline/ subdiscipline  

 
 
 

Specific issues(s) to be addressed*. 
Note:  The tests can be designed to be 
multidisciplinary.  

 
 
 
 
 
 
 
 
 

Suggested technical advisor (if known)  
 
 
 

Suggested manufacturer (if known)  
 
 
 

 
∗  All Proficiency Tests will include the end-to-end process (receipt & continuity, triage, 

description, examination, analysis, data generation, interpretation, reporting) but one 
aspect may be of particular interest/focus. 

 
This form can be emailed to quality@ffint.com.au or you can discuss your suggestions 
on either +61 (0) 411 426 656 or +61 (0) 429 966 012. 
 

https://www.ffint.com.au/proficiency-testing/proficiency-test-development/
mailto:quality@ffint.com.au
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