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Organising a proficiency testing
programme on Chinese handwriting and
signature examination in accordance
with ISO/IEC 17043 requirements

Chi-Keung Li*, Lai-ping Chan and Siu-Kay Wong

Government Laboratory, Ho Man Tin Government Offices, Kowloon, Hong Kong, China

Proficiency testing is an essential aspect of laboratory practice in all areas of testing including not
only chemical analyses but physical examinations as well. Given the fact that Chinese handwriting
is widely used among a quarter of the global population, the possibility exists that forensic document
examiners might encounter cases involving the examination of Chinese handwriting and signatures
even though the examiners might be foreign to the Chinese language and characters. Because of this,
there is an imminent need of relevant proficiency testing programmes for the forensic laboratories to
demonstrate their technical competency in this test area. This paper reports the details on the design
and operation of a recent proficiency testing programme on Chinese handwriting and signature exami-
nation which is the first of its kind at an international level, having been conducted in accordance with
ISO/IEC 17043 by an accredited provider. Feedback and comments received from the participating
laboratories are also described.
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Introduction

Handwriting is a complex motor skill that is the
combination of sensory, neurological and physi-
ological impulses. Through practice and repeti-
tion, writers interject their own individual char-
acteristics into their writings which become a
pattern of habitual formations that are repeated
from one writing to the next!. Given sufficient
quantity and quality of writing to compare, it
is able to be demonstrated that no two writers
share the same combination of handwriting char-
acteristics. This is known as the principle of indi-
viduality, which forms the basis for handwriting
analysis**. In practice, forensic document exam-
iners are able to identify or exclude, if possible,
a known writer as the source of a piece of ques-
tioned writing through comparison and evalu-
ation of class and individual features or habits.
Handwriting features that examiners evaluate in-
clude, but are not limited to, line quality, rhythm
and fluency of the writing, writing variation, pen
pressure, writing movement, the size and slope
of the writing, pen lifts, the spacing between
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words and letters, the position of the writing on
the baseline, height relationships, and beginning
and ending strokes. A writer’s identity cannot be
established through a single individual feature in
the writing but, rather, it is established through
a combination of the significant, unique features
between the writings, with no significant differ-
ences’ %5,

To support the scientific validity of forensic
handwriting examination, a great number of pro-
ficiency studies on accuracy rates, in addition to
empirical studies on the individuality of hand-
writing, have been conducted over the years®. It
is a mandatory accreditation requirement that
laboratories participate in related proficiency
testing programmes in order to demonstrate their
technical competence in this area of work. Cur-
rently, Collaborative Testing Services (CTS) and
Skill-Task Training Assessment & Research Inc.
(ST? AR), both based in the United States, offer
proficiency testing programmes on handwriting
examination and questioned document examina-
tion for laboratories around the world. However,
the programmes organized so far are for handwrit-
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ing examination using the Latin alphabet and/or
in English only.

As Chinese handwriting is widely used among
the large population of ethnic Chinese around the
world, the opportunity exists that forensic labo-
ratories would be asked to examine handwriting
and signatures written in Chinese even though
the examiners might be unfamiliar with the Chi-
nese language and characters. Hence, availability
of appropriate proficiency testing programmes
becomes more and more important. This does
not only allow laboratories to demonstrate their
technical competency, but also facilitate their
seeking of accreditation on Chinese handwriting
examination.

Due to the relative complexity of Chinese
characters in comparison with English letters,
a comprehensive review on Chinese handwrit-
ing examination has been published’. In brief,
a Chinese character is made up of one or more
basic components called radicals. Each radical
is formed by eight basic strokes, namely: verti-
cal, horizontal, angular, slash, saber, hook, tick,
and dot [Figure 1]. Despite the presence of stan-
dard rules governing the act of writing, very few
writers strictly follow these conventions. Rather,
as revealed by a collaborative study conducted
by the authors’ laboratory and the University
of Hong Kong?, a writer tends to develop his/
her own sequence of writing habits. Therefore,
the structural relationship of strokes and the se-
quence in which they are executed are of particu-

lar significance for identifying or discriminating
authorship in Chinese handwriting examination.
In view of the imminent demand, the authors’
laboratory, which is an accredited proficiency
testing scheme provider under ISO/IEC 17043,
plans to extend the scope of its forensic pro-
gramme to cover Chinese handwriting and sig-
nature examination with the proficiency testing
programme GLHK PT 14-01. This programme
was kicked off in March 2014. Apart from details
of the design and operation of the proficiency test-
ing programme, this paper discusses the feedback
and comments received from the participating
laboratories with a view to further improve the
programme to be run later, as well as for reference
by other proficiency testing schemes providers.

Design of the proficiency testing programme

Proficiency testing involves the use of inter-
laboratory comparisons to determine the per-
formance of participants for specific tests or
measurements and to monitor their continuing
performance. Apart from performance evalua-
tion, the purposes of proficiency testing also in-
clude identification of problems in laboratories,
establishing effectiveness and comparability of
test or measurement methods, provision of ad-
ditional confidence to laboratory customers, and
the education of participating laboratories®. To
achieve these objectives, the proficiency testing
programme has to be conducted with recognized
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Figure 1. Eight basic strokes in Chinese Handwriting.
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procedures, preferably international standards,
which were followed, particularly in the design
and operation of the programme. This proficiency
testing programme on Chinese handwriting and
signature examination was conducted in accor-
dance with ISO/IEC 17043:2010 and the scheme
provider has been accredited according to the re-
quirements of the same standard since 2010.

Before commencement of the proficiency
testing programme, a special working group
was established to coordinate and operate the
programme according to the stipulated require-
ments. To ensure access to necessary technical
expertise and experience, members of the work-
ing group were all professional staff with years
of experience in providing questioned document
examination services to law enforcement depart-
ments. At the planning stage, an internal pro-
posal was drafted for approval by the committee
which is responsible for overseeing the metrology
development work in the laboratory. The propos-
al addressed the objectives, purpose and basic de-
sign of the programme for consideration. Among
others, the proposal discussed the major sources
of error and possible problems, for instance, the
clarity and homogeneity of the candidate test
items. By making reference to other similar pro-
ficiency testing programmes, the working group
suggested using photographs bearing the images
of the questioned and control handwriting and
signatures specimens as the test items. To simu-
late a police investigation case, a loan note sus-
pected to be forged containing questioned hand-
writing and signatures was selected as the test
item for the programme [Figure 2].
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Figure 2. The questioned Loan Note
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The scenario of the case was that Mr. LI Ming’s
wife (Ms. XIANG Wen) discovered a loan note at
home and asked the borrower Mr. ZHANG Wen
to repay the loan together with the interest. How-
ever, Mr. ZHANG Wen denied writing the loan
note. On the other hand, Mr. LI Ming admitted to
writing the signature “Lee” on the lender signa-
ture of the loan note.

Several known writing samples of Mr. LI Ming,
Ms. XIANG Wen and Mr. ZHANG Wen consist-
ing of both course of business writings and dic-
tated exemplars of the writings on the loan note
were provided for the examination.

Inourexperimentaldesign, wedeliberatelyadded
an extra sentence “3& B R B R B+ E o
to the main content “Z4 A & X #328/7/2012
B ZERE SR & T 31/12/2012 Hi (8 38 o
" by a third person other than the borrower and
the lender.

The major challenge of the test was that the
participants may not have knowledge in Chinese
language and writing. Only one Chinese charac-
ter “3& ” and the numeral “10” were in common
on the main content and the extra sentence. The
aim was to test if the participants could distin-
guish the writers of the extra sentence as well as
the main content, and identify the authors of the
questioned Chinese handwriting and signature.

To facilitate the examination, the English
translation of the contents on the loan note was
also provided in the result form:

I, ZHANG Wen, borrowed an amount of twen-
ty thousand dollars from LI Ming on 28/7/2012
(A AFRX AL 28/7/2012/ ZBAEFRM & 7T ), and
agreed to pay back before 31/12/2012 (31/12/2012

28/ 2012 1)

3112 /2212 P

o /B
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BIf83&). If payment was overdue (&HRFIE ),
an interest of 10% per annum will be incurred
FIRTE),

Borrower (ZHANG Wen) Signature ({&7 (38 X
|55 %) 5 (ZHANG)

Lender (LI Ming) Signature (&7 (Z=0H )& 3 :
Lee

To verify if the test items provided were of ap-
propriate quality for comparison purposes, a fea-
sibility study was initiated where independent
forensic laboratories were invited to perform the
examination of the candidate test items.

Preparation of the test items

Apart from the loan note mentioned above, the
test items included nine control handwriting and
signature specimens provided by LI Ming (C1),
XIANG Wen (C2) and ZHANG Wen (C3) for the
identification of authorship of the questioned
handwriting and signature. A set of control hand-
writing and signature specimens provided by LI
Ming is shown in Figure 3 which contains the
requested control and normal course of business
specimens.

The main content “7Z% A 5§ X #:28/7/2012
6] 2= BR & K M& 7T 0 31/12/2012 AlfE 3 o7,
“fE 75 3 X) B B and "B 77 (B B B
was written by ZHANG Wen (C3) and the signa-
ture “8E” pertaining to “B A (& X) & 8
was written by ZHANG Wen (C3). The additional
terms of the loan note “3&i A 4~ & » #| B +
[E o” was written by XIANG Wen (C2). The sig-
nature “Lee” pertaining to “& A (Z0f) & 2"
was written by LI Ming (C1). The handwriting
and signature on the questioned loan note were
prepared by dictation. The writers C1, C2 and C3,
respectively acted by three officers of the authors’
laboratory, were instructed to write in a moder-
ate written speed without any act of disguise.

For the feasibility study, 10 sets of photograph-
ic images of the questioned handwriting and con-
trol specimens were developed and separately
contained in a plastic zip bag with unique iden-
tification. In addition, each photograph inside
was separated with a thin sheet of tracing paper
to prevent direct contact with each other during
storage and transportation. Two sets of test items
were sent to two independent forensic laborato-
ries from nearby regions and the results obtained
were both agreed with the expected. Another of-
ficer of the scheme provider laboratory, who was
not involved in the preparation of test items, was
asked to examine another set of test items us-

ing an accredited in-house method; these results
were also consistent’. Although the test items
(photographs) were considered to be stable for the
purpose of comparison, a preliminary stability
study was conducted by keeping the photographs
at 4°C and 40°C respectively for 3 days to sim-
ulate the drastic conditions that the test items
might be exposed to during transportation and
storage. The results indicated that no significant
changes in the quality and clarity of the images
were observed under these conditions.

Upon completion of the feasibility study, an-
other 50 sets of photographic images of the ques-
tioned handwriting and control specimens were
developed for the interlaboratory comparison.
Again, the 50 sets of test items were packed in the
same way as those in the feasibility study with
unique identification. The homogeneity of the 50
sets of test items was tested by two trained offi-
cers who examined if all the sets of photographic
images produced were replicates of the original
loan note and control specimens and therefore
identical to each other. The results indicated that
the test items were homogeneous with sufficient
clarity and fit for the purpose of comparison.

Operation of the proficiency testing
programme

About 30 forensic laboratories or government
agencies from different countries, excluding the
two involved in the feasibility study, were invit-
ed to participate in the proficiency testing pro-
gramme. 23 laboratories registered for the pro-
gramme. The test items along with a technical
protocol, a sample receipt form and a result form
were then issued to each of those laboratories
registered for the programme. For reference pur-
poses, the scenario and English translation of the
content of the loan note were also provided along
with the result form [Figure 4]. All participating
laboratories returned the sample receipt forms
and replied that the test items were suitable for
comparison. One and a half months were given
to the participating laboratories to determine the
authorship of the questioned Chinese handwrit-
ing and signature of the borrower shown on the
loan note by comparing against the control hand-
writing and signature specimens. Five different
conclusion wordings as follows were provided in
the result form for the participating laboratories
to select as their examination results for the au-
thorship of the handwriting and signature of the
borrower on the loan note:

A. Was written by
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Figure 3. A set of control handwriting and signature specimens of LI Ming
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Proficiency Testing Programme
Chinese Handwriting and Signature Examination
GLHK PT 14-01

Government Laboratory (GLHK) HKSAR
Proficiency Testing Programme
Chinese Handwriting and Signature Examination
GLHK PT 14-01

Enclosed are samples for the proficiency test for Chinese handwriting and signature
examination,  Please examine the samples according to your normal laboratory
procedures.

Once the testing is completed, please record the results on the enclosed data sheet (pages 3
and 4 of this document) and return to Government laboratory via e-mail, fax, or mail before
30062014,

v

e-mail Address: ckli@govtlab.gov.hk

Fax number: +852 2745 4372

% Mail Address: The HKSAR Government Laboratory, Forensic Science Division, Ho
Man Tin Government Offices, 88 Chung Hau Street, Kowloon, Hong Kong.

v

R4

Attention to: Dr. CK LI
<% Contact Telephone Number for Dr. CK LI: +852 2745 9529

Govemment Laboratory of the FIKSAR (GLHK) GLHK PT 1401

Page 1 of &

Proficiency Testing Programme
Chinese Handwriting and Signature Examination
GLHK PT 14-01

Laboratory Code (provided by GLHK) for this test: PTCHS-01

1. Item submitted:

Items Cla-c: Known writings of Mr. LI Ming
Items C2a-c: Known writings of Ms. XIANG Wen
Items C3a-c: Known writings of Mr. ZHANG Wen
item Q1: Questioned loan note

IV, Examination Results

Select your responses from the following list and insert the appropriate letters in the space
provided in the tables. If the wording differs from the normal wording in your reports,
adapt these conclusions as best as you can and use your preferred wordings for your written
conclusions,

. Was written by

. Was probably written by

. Cannot be identified or eliminate
. Was probably not written by

. Was not written by

mgow >

1. Which, if any, of the writers wrote the questioned writing (excluding the
signatures) on the questioned loan note? (Please choose a response for each writer)

Writer Q1

Mr. LI Ming (C1)

Ms. XIANG Wen (C2)

Mr. ZHANG Wen (C3)

2. Which, if any, of the writers wrote the questioned signature of the borrower on
the questioned loan note? (Please choose a response for each writer)

Writer Signature of the borrower ({57 %4) on Q1

Mr. LI Ming (C1)

Ms. XIANG Wen (C2)

Mr. ZHANG Wen (C3)

Govemment Laboratory of the HKSAR (GLHK) GLIIK PT 1401

Page3ofd

Figure 4. The result proforma.

Proficiency Testing Programme
Chinese Handwriting and Signature Examination
GLHK PT 14-01

Laboratory Code {provided by GLHK) for this test: PTCHS-01

I Scenario
Police are investigating a case of possible forged loan note.

Mr. LI Ming’s wife (Ms. XIANG Wen) discovered a loan note at home and asked the
borrower Mr. ZHANG Wen to repay the loan together with the interest. However, Mr.
ZHANG Wen denied writing the loan note. One the other hand, Mr. L1 Ming admitted
writing the signature “Lee” on the lender signature of the loan note.

Investigators have collected the loan note and several known writing samples of Mr. LI
Ming, Ms. XIANG Wen and Mr. ZHANG Wen. These known writing samples consist of
‘both course of business writings and dictated exemplars of the writings on the loan note.

Investigators are asking you to ine the ip of the i handwriting and
signature of the borrower on the loan note by comparing them with the known writing
samples.

1L Contents on the Loan Note
The contents on the loan note and the corresponding English translation of the contents are
listed below:

The questioned loan note Q1
AR 28/7/2012 [MERRHEARIIT » 31/12/2012 W - MI0RE - FIBA-A -

HHEEDHS: R

HLCEER)FH: Lee

The English translation of the contents
1, ZHANG Wen, borrowed an amount of twenty thousand dollars from LI Ming on
28/7/2012 (A AZRICK? 28/7/2012 [ Z28A f5FXMAAT7T), and agreed to pay back before
31/12/2012 (31/12/2012 R{EGH).  If payment was overdue (H{H7FIE). an interest of
10% per annum will be incurred (Fi]8.+/T0).

Borrower (ZHANG Wen) Signature (f§ /7GR0 E4):

Lender (LI Ming) Signature (F¥ /5 (FA)##)" Lee

Government Laboratory of the HKSAR (GLHK) GLHK PT 1401

Page2of4

Proficiency Testing Programme
Chinese iting and Signature i
GLHK PT 14-01

Laboratory Code (provided by GLHK) for this test: PTCHS-01

3. What would be the wording of the Conclusions in your report?

4. Additional Comments

e N> el

‘Government Laboratory of the HKSAR (GLHK) GLHK PT 1401

Page 4 of4
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Was probably written by

Cannot be identified or eliminated
Was probably not written by

Was not written by

The participants were also requested to pro-
vide the wording of the conclusion and additional
comments if any on the result form.

As mentioned in the technical protocol, the
performance evaluation would be based upon if
the participating laboratories reported correctly
which writer wrote (or probably wrote) the ques-
tioned handwriting and signature. The perfor-
mance would be considered as unsatisfactory if
the participating laboratories reported incorrect
results. For participating laboratories which re-
ported that no conclusive results could be drawn,
their performance would be evaluated by their
own upon the release of the “answers” in the pro-
gramme report afterward. For confidentiality rea-
sons, each participating laboratory was assigned
with a unique laboratory code and the laboratory
codes were used throughout the programme re-
port.

Mg O

Results and discussion

A total of 23 forensic laboratories registered
for the programme and 19 of them returned their
examination results before the submission dead-
line. Among the registered laboratories, 11 and
5 came from North America and Europe respec-
tively, 1 from Africa and the rest from Southeast
Asia, Australia and New Zealand. As noticed, all
except one of the registered laboratories came
from countries where Chinese is not used as an
official language. 18 laboratories were accredited
with either ISO 17025 or ASCLD international
programme; 16 examiners involved in the pro-
gramme have more than 15 years of experience.
21 examiners did not know Chinese but 6 of
them had experience in handling cases relating
Chinese handwriting examination.

Results on the authorship of the main content
of the loan note and the signature of borrower re-
ported by the 19 participating laboratories were
all satisfactory. 10 participating laboratories of-
fered a definite opinion [was written by ZHENG
Wen (C3)] and 9 offered a qualified opinion [was
probably written by ZHENG Wen (C3)].

For the authorship of the additional terms of
the loan “3a1 B 7~ 38 > §| B 1+ [& o”, results of
15 participating laboratories were satisfactory
where 8 participating laboratories offered a defi-
nite opinion [was written by XIANG Wen (C2)],7
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offered a qualified opinion [was probably written
by XIANG Wen (C2)] and 3 reported inconclusive
results, while only one gave an unsatisfactory re-
sult [was written by ZHENG WEN (C3)].

Participants in this test may have faced the
challenge that they were unfamiliar with Chi-
nese language and characters. A number of pub-
lications suggests that the use of a translator
conversant with the language might prove useful
to the examiners'™'2. To facilitate the examina-
tion, the English translation of the contents on
the loan note and sufficient control specimens for
like-with-like comparison were provided in this
proficiency testing programime.

The overall performance of the participating
laboratories was considered satisfactory. The
principles of identification and elimination of
authorship described in various textbooks on the
examination of English handwriting may also ap-
ply in Chinese handwriting examination.

For further improvement and reference pur-
poses, a questionnaire was attached with the
final report to collect feedback and comments
from the participating laboratories about this
programme. Among the returns received, quite a
number indicated that the programme was very
useful and relevant to their existing work. Also,
80% of the responding participating laboratories
recommended that similar proficiency testing
programmes be continued. Nevertheless, as re-
marked by some of the participating laboratories,
unfamiliarity with the Chinese language was the
major limitation for the examiners. To tackle this
problem, one of the participating laboratories
mentioned that a Chinese translator was needed
to assist in preparing the examination to ensure
that the examiner was comparing similar words.
Regarding the approaches or methodologies used,
the participating laboratories reported that the
examination was mainly conducted through
observing similarities noted in respect of stroke
fluency, spontaneity in stroke operation and for-
mation of characters when comparing the hand-
writing characteristics between the loan note and
control specimens. For achieving more definitive
findings, however, a number of participating
laboratories suggested that original documents
be available for examination in the next round of
the programme. This is to allow the use of other
supplementary techniques such as video spectral
comparator (VSC) or electrostatic detection appa-
ratus (ESDA) for the analysis of inks and indenta-
tions respectively. Of course, it may then take a
much longer time to complete for a round robin
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proficiency testing programme as per the sugges-
tion, given the number of participants. Last but
not least, one participating laboratory suggested
it might be of interest to provide lay persons with
the same test so as to demonstrate if the level
of expertise would matter in the examination of
Chinese handwriting. Certainly, this would help
support the scientific validity of Chinese hand-
writing examination in particular, as in the case
for English handwriting examination where a
great number of similar studies have been con-
ducted in the past decades.

Conclusion

To conclude this proficiency testing programme,
the authors would like to quote the feedback
from one of the participating laboratories as fol-
lows: “This programme clearly assisted in reveal-
ing that uniqueness does exist in handwriting no
matter what the written language is. It likewise
helped to realize that properly trained forensic
document examiners, applying sound scientific
principles and methodologies of handwriting
identification, can and should arrive at the proper
conclusion given proper standards for which to
conduct an examination. The above conclusion
rightly emphasized the importance of proper
training and methodologies in this particular area
of testing as revealed by the outcome of this pro-
gramme.”

The authors’ laboratory has made continu-
ous efforts in introducing the methodology and
principle of Chinese handwriting and signa-
ture analysis to overseas documents examiners
through publications® 7 ° and organizing Chinese
handwriting workshops at international confer-
ences and seminars['®. We understand that this
proficiency test alone may not allow participants
to demonstrate their complete technical compe-
tence, especially if they are unfamiliar with the
language. It is in hope that this proficiency test
could provide an analytical and discussion plat-
form for participants in the field of document
examination. Furthermore, though this was the
first attempt of its kind, the encouraging outcome
obtained should be able to support the interest
of other proficiency testing schemes providers to
organize similar programmes in the near future.
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