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This article addresses the question of whether forensic handwriting examiners (FHEs) can successfully 
apply forgery detection analysis to recognize forgeries in foreign signatures with which they are not 
familiar. Two FHEs who were fluent speakers and writers of Arabic and 2 who were unfamiliar with 
the Arabic language and script analyzed 100 freehand simulations of 2 Arabic signatures. They gave 
separate ranks to the accuracy with which each of elements of line quality, form, and proportion were 
simulated by each simulator. No significant differences were found between the assessments of the 
2 teams of FHEs for each element. More research on other scripts, languages, and elements would be 
desirable to generalize the results.

Introduction

This study investigated the ability of forensic 
handwriting examiners (FHEs) to recognize forger-
ies of signatures in foreign scripts with which they 
were not familiar, a topic that has not previously 
been studied statistically. A number of reports and 
observations, largely unpublished, suggest that 
the techniques of forensic handwriting examina-
tion can be applied successfully to scripts the 
examiner has never read or written. These scripts 
have included noncursive scripts such as Chinese 
(Hanna 1989; Huber and Headrick 1999) and 
Eskimo (Huber and Headrick 1999), abstract sym-
bols (Leung and others 1993; Huber and Headrick 
1999), abstract designed signatures (Hensel Khan 
and Dizon 1973; Huber and Headrick 1999), and 
even painting and drawing (Miller 1995; Huber 
and Headrick 1999). Hensel, Khan, and Dizon 
(1973) present examples of simulated and genuine 
signatures in Filipino, Ethiopic, Bengali, Urdu, and 
Arabic scripts, which readers who are illiterate in 
these scripts can easily distinguish. There seem 
to be no accounts of failure by FHEs to identify 
forgeries in unfamiliar scripts, but the subject is 
not extensively explored in the literature. Such 
descriptive reports constitute useful and respect-
able evidence in the field of forensic handwriting 
examination; much of the knowledge of the field 
is based on subjective evidence from the work of 

many professionals, and it has held up well over 
time. However, in recent years, court rulings have 
occasionally called for scientific testing of the 
assumptions underlying types of expert testimony 
that are based on this type of evidence (Daubert 
v. Merrell Dow Pharmaceuticals, 509 U.S. 579 
[1993]). This has given rise to an interest in testing 
such assumptions in controlled statistical studies; 
the present research is intended to contribute to 
that goal.

This study compared the judgments of Arabic-
literate and Arabic-illiterate FHEs of the accuracy 
of attempted freehand simulations of Arabic sig-
natures. Signatures were chosen as the models to 
be simulated because they are involved in most 
forgeries. Arabic was selected because it is quite 
different from Roman script and is familiar to 
the researcher. Both Arabic and Roman scripts 
are linear, cursive scripts that derive from the 
Middle East; but the letters are completely differ-
ent. Individuals who are unfamiliar with either 
script cannot easily guess where the boundaries 
between the letters are, since both scripts are 
differently shaped before and after other letters. 
Arabic script is written from right to left, while 
Roman script is written from left to right. Thus, 
Arabic letters tend to slant forward toward the 
left, and the writing tends to be aligned upward 
toward the left. Roman script, by contrast, tends 
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to slant forward toward the right, and the writing 
tends to be aligned upward toward the right. 

Methods and Materials

This study involved 2 certified, experienced FHEs 
who were fluent speakers and writers of Arabic 
and 2 similarly qualified non-Arabic speaking 
and writing FHEs who were unfamiliar with the 
Arabic language and script. Each team of 2 FHEs 
ranked 100 simulations of 2 Arabic signatures for 
accuracy of simulation using 3 broad elements: 
line quality, form, and proportion. The rankings 
were then compared statistically to determine 
whether the judgments of the 2 pairs of FHEs were 
significantly different. 

The 2 signatures used as models are shown in 
Figure 1. Each contained 3 separate writing units, 
corresponding to words. The signatures were 
designed to elicit a wide variety of simulation 
errors, as established in previous research. Also, 
a maximum number of different Arabic letters in 
different word environments were included. 

The definitions of the 3 broad elements in this 
study follow. Form includes the general shapes 

of letters, the shapes of connecting strokes 
between letters, the treatment of dots, tenden-
cies toward angular or toward curved strokes, and 
the shapes of initial and terminal strokes. Form 
is widely regarded as an element that is likely 
to be noticed, even by amateurs, and likely to 
be simulated accurately in Roman cursive script 
and even in abstract symbols. Line quality refers 
to rhythmic alternations of pen pressure and 
to the tapering of the line at the beginning and 
ending of writing, which are typical of mature, 
confident, and rapid writing that has become 
habitual. Carefully drawn forgeries typically show 
a wavering, uncertain line with many hesitations 
or pen lifts where the simulator has paused to 
compare his production with the original; they 
also tend to have abrupt beginnings and end-
ings of the writing line. In contrast to form, 
line quality is generally agreed to be the most 
difficult element of Roman cursive to simulate 
accurately and is often suggested to be the most 
useful indicator of forgery for the FHE (Osborn 
1939; Harris 1958; Harrison 1958; Hilton 1993; 
Huber and Headrick 1999). 

Figure 1  The 2 Arabic signatures that are targets of simulation

Figure 2  Freehand simulation form
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Table 2.  Significance Measurements of the Differences in Mean Ranks of the 2 Groups of FHEs

Table 1.  Mean Ranks for Each Team of FHEs for Line Quality, Form, and Proportion

The 3rd main broad handwriting element is 
proportion. The proportion element includes 
sub-elements such as size, spacing, baseline, and 
slant. The FHEs were asked to give their total 
assessment to the proportion element, taking in 
consideration these proportional sub-elements 
in simulated signatures. The relative difficulty 
of freehand simulation of form, line quality, and 
proportion in Arabic signatures has been studied; 
and the results stated that form is significantly 
better simulated than proportion, and proportion 
significantly better simulated than line quality 
(Al-Musa Alkahtani and Platt 2009)

The simulations of Arabic signatures used 
in this research were produced by 100 Arabic-
speaking and -writing men and women. Each 
participant was given a half-hour to study and 

practice simulating 2 model signatures and then 
produced freehand simulations of each signature 
in designed form (Figure 2). The 4 certified FHEs 
who ranked the simulations each had 4 years or 
more of experience in identifying forgeries. Each 
FHE assigned an overall accuracy rank to the ele-
ment of proportion, form, and line quality for each 
participant. That rank summarized the accuracy 
of all the simulations of that element made by 
the participant. For example, the quality of the 
simulations of every instance of proportion in 1 
participant’s simulations was averaged or sum-
marized to give that participant’s final rank for 
proportion. The judging was carried out according 
to standard forensic handwriting examination 
methods, involving painstakingly small measure-
ments as well as more subjective observations. 

5% confidence rate

FDH Element N Mean Rank 

Arabic 100 101.17

Non-Arabic
Line

Quality 100 99.83

Arabic 100 103.41

Non-Arabic
Form

100 97.60

Arabic 100 101.78

Non-Arabic
Proportion

100 99.22

Arabic FDH 100 103.70

Non-Arabic
Total

100 97.30

Table 2: Significance measurements of the differences in mean ranks of the 2

FDH Element Mean Rank P value (x2)*

Arabic 101.17

Non-Arabic
Line

Quality 99.83
0.862

Arabic 103.41

Non-Arabic
Form

97.60
0.450

Arabic 101.78

Non-Arabic
Proportion

99.22
0.752

Arabic FDH 103.70

Non-Arabic
Total

97.30
0.433

groups of FHE 
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The FHEs were allowed as much time as needed 
to complete their ranking. They used 4 ranks (1 
through 4).

This is how the rankings would be worded in 
ranking the similarity of “element X” in a simula-
tion to “element X” in the model signature. 
•	 Rank 1: Extremely different. Element X in this 

participant’s simulated signatures is extremely 
different from element X in the model signa-
ture. 

•	 Rank 2: Quite different. Element X in this par
ticipant’s simulated signatures is significantly 
different from element X in the model signa-
ture. 

•	 Rank 3: Similar. Element X in this participant’s 
simulated signatures is quite similar to element 
X in the model signature.

•	 Rank 4: Identical. Element X in this partici
pant’s simulated signatures is identical or 
almost identical to element X in the model 
signature. 

After all the ranks were assigned, the ranks of 
the 2 Arabic-literate FHEs were averaged; and 
those of the 2 Arabic-illiterate FHEs were also 
averaged. The data were then placed in a file for 
analysis by the SPSS 13.00 statistical analysis 
software program. The Mann-Whitney test was 
used to measure the significance of the differences 
between the mean ranks of each team of FHEs. A 
significance level of 0.05 was used.

Results and Discussion

Table 1 shows the Mann-Whitney mean ranks 
for each team of FHEs for each element of line 
quality, form, and proportion; and Table 2 lists 
the significance values (χ2 ) for each element. As 
can be seen in Table 1, the differences in the mean 
ranks were all very close. Table 2 shows that none 
of the differences reached significance at the 0.05 
level, or even at the 0. 01 level. 

The highest mean rank agreement was achieved 
in line quality, while the lowest occurred with 
form.

These results suggest that Arabic-illiterate 
FHEs are able to apply the methods of forensic 
handwriting examination to Arabic signatures 
as accurately as Arabic-literate FHEs. This cor-
responds with the view found in the literature 
that forensic handwriting examination can be 
carried out successfully in languages and scripts 
with which the FHE is not familiar. Thus, a sta-
tistical study fails to disconfirm a view based on 
observation and experience. 

Conclusions

This study supports the view that questioned 
handwriting examination techniques can be 
applied successfully to scripts and languages 
with which the FHE is not familiar. It is the 1st 
study to apply statistical tests of significance to 
data bearing on this topic. The non-significances 
obtained by statistical test results do not elimi-
nate completely the importance of familiarity 
with the writing system of suspect writing in 
some cases, particularly in situations of limited 
standard materials which are very important in 
the comparison, or in the event of small amount 
of evidence; e.g., short written entry, or the lack 
of distinctive handwriting characteristics. 

To strengthen these results, additional research 
is needed on other scripts and languages, and 
on other elements in order to generalize the 
findings.

Acknowledgment

My thanks go to Dr. Kathryn Barr and Mr. Michail 
Pertsinakis, and I wish to thank all my colleagues 
in the Questioned Document Examination 
Department-Public Security in Saudi Arabia 
for their great help in analyzing the data of this 
study. 

References

Al-Musa Alkahtani A, Platt A (2009). Relative Dif-
ficulty of Freehand Simulation of Four Proportional 
Elements in Arabic Signatures. Journal of the Ameri-
can Society of Questioned Document Examiners, 
Vol. 12, No. 2.

Hanna GA (1989). A Preliminary Classification of the 
Writing Elements of Chinese Characters. Journal of 
Forensic Sciences, Vol. 34, No. 2, pp. 439-448.

Harris JJ (1958). How Much Do People Write Alike? 
(1958). Journal of Criminal Law. Criminology and 
Police Sciences, Vol. 48, No. 6.

Harrison WR (1958). Suspect Documents. New York: 
Frederick & Praeger.

Hensel ER, Khan IA, Dizon JF (1973). Forensic Examina-
tion of Peculiar Writing Systems. Journal of Forensic 
Sciences; 13: pp. 143-152.

Hilton O (1993). Scientific Examination of Questioned 
Documents, revised. New York: Elsevier North Hol-
land, Inc.

Huber RA, Headrick AM (1999). Handwriting Iden-
tification: Facts and Fundamentals. Boca Raton, 
London, New York: CRCC Press LLC.



69

The Ability of Forensic Handwriting Examiners to Judge the Quality of Signature Simulations in an Unfamiliar Writing System

JOURNAL OF THE AMERICAN SOCIETY OF QUESTIONED DOCUMENT EXAMINERS

Leung SC, Cheng YS, Fung HT, Poon N (1993). Forgery 
– Simulation. Journal of Forensic Sciences, Vol. 38, 
No. 2, pp. 402-412.

Miller LS (1995). Identification of Human Figure Draw-
ings through Questioned Document Examination 
Techniques. Forensic Science International, Vol. 
72, pp. 91-105.

Osborn AS (1939). Questioned Documents, 2nd ed. 
Chicago: Nelson-Hall Co.




