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Abstract

The purpose of this study was to determine whether writing standards (comparative material) used for the individualization of
disguised signatures should be natural or disguised. Five full signatures were collected from 18 subjects, from among which
participants chose one questioned signature. Then, 20 natural signatures (treated as natural standards) and 20 disguised signa-
tures (treated as disguised standards) were collected. Dimensional and constructional features of handwriting were analysed and
compared. There was statistically higher variation of these features in disguised standards as compared to natural standards.
Comparison between a questioned (disguised) signature and disguised standards usually resulted in convergence of all features.
In the case of natural standards, dissimilarities in dimensional and constructional features were frequently found. These results
indicate that disguised standards are better than natural ones when the questioned signature is disguised. It is thus suggested that

questioned document experts should have access to both natural and disguised standards.
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1. Introduction

People who sign financial contracts or other docu-
ments (cheques, bills of exchange) sometimes try to
deprive a signature of features which could facilitate
their identification as the author. Such behaviour is
called handwriting disguise. Writers may then ques-
tion the authenticity of the signature, and eventually
may try to evade the legal consequences of their dec-
larations or acts.

It is stated in the literature that writing standards
should be executed under conditions similar to the
conditions under which the questioned specimen was
written (Felu$, 2001; Hilton, 1971; Wojcik, 1957).
Adequacy of the standards may, however, be a prob-
lem, particularly when unnatural writing is questioned.
Some cases of unnatural writing (like those caused by
a state of intoxication) preclude the obtaining of ad-
equate standards. However, in the most frequent cases

(caused by disguise or simulation), adequate standards
may be collected. From this perspective, it is reason-
able to find out if disguised or simulated standards are
better than natural ones and if so, what their benefits
are in this respect.

Signature disguise has been the subject of many
studies (Czeczot, 2002; Herkt, 1986; Huber, Head-
rick, 1999; Michel, 1978; Mohammed, 1993). In these
surveys, methods of disguise and types of changes
made to the writing during the disguise were analysed
(Harris, 1953; Huber, Headrick, 1999; Malewski,
Zakauskiene, 2002; Michel, 1978; Mohammed, 1993).
The problem of adequacy of standards used to indi-
vidualize disguised writing was addressed by Durina
etal. (2014). Results obtained by these authors suggest
that on different occasions writers disguise their hand-
writing consistently. Moreover, these authors suggest
that disguised standards should be collected alongside
natural standards (Durina, Drexler, Vargas, 2014).
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In the present study, an attempt was made to test
whether disguised standards are better than natural
standards when a questioned specimen is a disguised
signature. The following hypotheses were addressed.
Disguised standards have a wider range and level
of variation in dimensional features as compared to
natural standards. Disguised standards usually con-
tain those values of writing features that the writer in-
corporated into their disguised signatures in the past.
Comparison of a disguised questioned signature with
disguised standards results less frequently in dissimi-
larities than a comparison with natural standards.

2. Materials and methods
2.1 Participants

18 participants (8 females and 10 males) aged
between 21 and 28 (mean: 22,4) took part in the re-
search. They were students who had chosen criminal-
istics classes. Sixteen participants were right-handed
and two left-handed. Thirteen participants reported
that they write their full signature with a frequency of
less than once a day, and five with a frequency of once
a day.

2.2 Signatures

Full signatures (forename and surname) written
with the participants’ own writing instruments, while
sitting at a table, on a dotted line on a blank A5 sheet of
paper under the sentence “Potwierdzam udziat w kon-
wersatoriach z podstaw kryminalistyki” (“1 hereby
certify my attendance at criminalistics classes”) were
studied. In the first phase of the study, five disguised
signatures were collected. Each participant had to
choose one signature which they considered to be the
most effectively disguised. This signature was treated
as the questioned specimen. In the second phase (af-
ter one week), two types of standards were collected:
20 natural signatures (natural standards) and 20 dis-
guised signatures (disguised standards).

2.3 The analysed features

Dimensional features (height of linear Iletters,
height of supralinear letters, name length, surname
length, writing slant, proportions of supralinear letters
to linear letters, proportions of infralinear letters to lin-
ear letters), constructional features (number of strokes
in initial letters, connection of strokes in initial letters)
and writing legibility were analysed.

2.4 Statistical analyses

In the case of dimensional features, their range in
natural standards was compared against their range in
disguised standards. Moreover, the level of variability
in both kinds of standards was quantified by using the
coefficient of variation. In the case of constructional
features and writing legibility, the number of vari-
ants and the level of stability (i.e., the frequency with
which the habitual variant of a given feature occurs in
the handwriting of a given writer; Matuszewski, 2004)
in natural and disguised standards were compared. Ac-
cordingly, for all features there were data about the
range of variation (the range and number of variants)
and the level of variation (the coefficient of variation
and the level of stability). The significance of differ-
ences between natural and disguised standards was as-
sessed using the Wilcoxon signed-rank test. Statistica
10 software (Statsoft Inc., 2011) was used for this pur-
pose. Moreover, questioned signatures were compared
against natural or disguised standards according to the
graphic features described above.

3. Results and discussion

There were significant differences in the range
of all dimensional features (Table 1), with disguised
standards revealing a range that was twice as broad as
that of natural standards (Figure 1). The level of vari-
ation in these features was also significantly different
between compared standards (Table 1). In the case of
disguised standards it was usually almost twice as high
as in the case of natural standards (Figure 2). These
results confirm the view that when disguising writers
alter dimensional features of handwriting, particularly
slant and dimensions (Harris, 1953; Huber, Headrick,
1999; Michel, 1978; Widta, 2002). Interestingly, pro-
portions also conform to the above pattern, which is
contrary to the widespread view that they are resist-
ant to intentional changes. Moreover, in disguised
standards, the number of variations in constructional
features was higher and their stability was lower as
compared to natural standards (Figures 3, 4). These
differences were, however, significant only in the case
of connection of strokes in initial letters and writing
legibility (Table 2). These findings support our hy-
potheses. Differences between natural and disguised
standards in the level or range of variation in construc-
tional features were, however, smaller than in the case
of dimensional features.

Problems of Forensic Sciences 2015, vol. 101, 14-23
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Table 1 Table 2
Results of Wilcoxon signed-rank test for dimensional Results of Wilcoxon signed-rank test for categorical
characteristics in handwriting characteristics in handwriting
N z P N z P
Signature length (name) Range 18 3.24 0.001 Number of strokes in initial letter NV 18 1.77 0.08
14 18 3.59 0.0003 (name)
Signature length (surname) Range 18 3.64 0.0003 S 18069 049
Number of strokes in initial letter NV 18 0.87 0.39
V 18 3.68 0.0002 (surname)
Height of linear letters Range 18 3.52 0.0005 S 18 025 0.80
v 18 3.07 0002 Connection of strokes in initial NV 18 293 0.003
Height of supralinear letters Range 18 3.26 0.001 letter of signature
14 18 1.76 0.08 S 18 1.57 0.12
Writing slant Range 18 299 0.003 Writing legibility NV 18 237 0.02
V 18 290 0.004 S 18 2.37 0.02
Proportions of supralinear ~ Range 18 3.22  0.001 . . .
letters to linear letters NV —number of variants, S — stability (the frequency with
which a habitual variant of a given feature occurs in the
v 18 329 0.001 handwriting of a given writer).
Proportions of infralinear Range 9 2.67 0.008
letters to linear letters
V 9 255 001
V — coefficient of variation.
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Fig. 1. Differences between natural and disguised standards in the range of writing slant.
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Fig. 2. Differences between natural and disguised standards in the variation of writing slant.
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Fig. 3. Differences between natural and disguised standards in the number of variants in connection of strokes.
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Fig. 4. Differences between natural and disguised standards in the stability of writing slant.

Current results support the view that the range and
level of variation in disguised handwriting are greater
than in natural handwriting. They also confirm the
view that writers cannot disguise their handwriting
consistently (Huber, Headrick, 1999). The increase in
range of variation in disguised standards resulted from
writers returning to their writing habits. In addition,
these results confirm the thesis that the level and range
of intra-sample variation (if their values are known for
the natural handwriting of a given writer) may be used
as variables which classify samples according to their
type (Matuszewski, 2011), as they were consistently
greater in disguised standards. Current results sug-
gest that large intra-sample variation, particularly in
dimensional characteristics, indicates that the sample
is disguised.

When comparing a disguised questioned signature
with natural standards, dissimilarities were usually
found in dimensional features and often in construc-
tional features (Table 3, Figure 5). However, a com-
parison of a disguised questioned signature with dis-
guised standards usually resulted in similarities of all
features (Table 3, Figure 5). Disguised standards were
more variable than natural standards and they usually
contained those values of features which occurred in

the questioned signature. These results are in line with
results reported by Durina, Drexler, and Vargas (2014).
From this point of view, disguised standards are bet-
ter than natural standards, as they make it possible for
the expert to examine changes which are usually made
by writers when disguising. It is important for experts
to acquaint themselves with these changes, because
experts who have appropriate knowledge of them can
reasonably explain the differences which they have
observed during a comparison of the disguised ques-
tioned specimen with natural standards. Accordingly,
access to disguised standards may prevent experts
from making erroneous eliminations, which are an is-
sue in forensic handwriting comparisons, particularly
when the questioned signature is disguised (Found,
Rogers, 2008; McAlexander, Maguire, 1991). In view
of the current results, the authors suggest that in fo-
rensic practice disguised standards should be collected
together with natural standards.

Problems of Forensic Sciences 2015, vol. 101, 14-23
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Table 3
Results of comparison between a disguised questioned signature and natural or disguised standards

Categorical characteristics

Characteristics Number of writers with similar habits
Comparison with Comparison with
natural standards disguised standards
Dimensional characteristics Signature length (name) 6 (33%, N=18) 16 (89%, N = 18)
Signature length (surname) 7 (39%, N =18) 15 (83%, N=18)

Height of linear letters

Height of supralinear letters

Writing slant

15 (83%, N=18) 18 (100%, N = 18)

14 (78%, N = 18) 18 (100%, N = 18)
6 (33%, N=18) 15 (83%, N = 18)

Proportions of supralinear letters to linear letters 11 (61%, N=18) 14 (78%, N = 18)

Proportions of infralinear letters to linear letters 3 (33%,N=9)

Number of strokes in initial letter (name)

6 (66%, N=9)
11 (73%, N=15) 15 (100%, N = 15)

Number of strokes in initial letter (surname) 13 (87%, N =15) 14 (93%, N=15)

Connection of strokes in initial letter of signature 4 (57%,N=1T)

Writing legibility

7 (100%, N = 7)
7 (47%, N = 15) 15 (100%, N = 15)
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Fig. 5. Examples of questioned disguised signatures (Q/D), disguised standards (S/D) and natural standards (S/N).
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ADEKWATNOSC MATERIALU POROWNAWCZEGO
DO INDYWIDUALIZACJI PODPISOW MASKOWANYCH —

BADANIA WSTEPNE

1. Wprowadzenie

Zdarza si¢, ze osoby zawierajagce umowy o charak-
terze majatkowym czy tez sktadajace podpis pod doku-
mentami obrotu finansowego (czekami, wekslami) usi-
huja wykonany przez siebie podpis pozbawi¢ cech, ktore
mogtyby doprowadzi¢ do wskazania ich jako wyko-
nawcow. Zachowania takie nazywane s3 maskowaniem
pisma. Rzeczywisci wykonawcy kwestionuja nastepnie
autentycznos$¢ podpisu, co ma na celu uchylenie si¢ od
skutkow prawnych ztozonego oswiadczenia woli.

W literaturze pismoznawczej podnosi si¢, ze materiat
poréwnawczy wykorzystywany w badaniach indywidua-
lizacyjnych pisma powinien by¢ sporzadzony w warun-
kach zblizonych do warunkéw powstania materiatu kwe-
stionowanego (Felus, 2001; Hilton, 1971; Wojcik, 1957).
Tak rozumiana adekwatno$¢ materialu poréwnawczego
moze jednak stanowi¢ problem zwtlaszcza w przypadku,
gdy jako kwestionowana wystepuje proba nienaturalna.
O ile pewne przypadki nienaturalno$ci (np. spowodowa-
ne stanem nietrzezwosci wykonawcy) z reguty wyklu-
czaja uzyskanie adekwatnego materiatu porownawczego,
o tyle w przypadkach najczestszych (tj. spowodowanych
maskowaniem lub nasladowaniem pisma) uzyskanie ta-
kiego materiatu jest w zasadzie mozliwe. Z tej perspekty-
wy uzasadnione jest wiec pytanie, czy maskowany badz
nasladowany material poréwnawczy jest bardziej ade-
kwatny od materialu naturalnego i jezeli tak, to w czym
przejawia si¢ jego przewaga.

Maskowanie podpiséw byto przedmiotem wielu prac
badawczych (Czeczot, 2002; Herkt, 1986; Huber, Hea-
drick, 1999; Michel, 1978; Mohammed, 1993). W bada-
niach tych analizowano sposoby maskowania podpisow
i rodzaje wprowadzanych przez wykonawcow zmian do
podpisow maskowanych (Harris, 1953; Huber, Headrick,
1999; Malewski, Zakauskiene, 2002; Michel, 1978; Mo-
hammed, 1993). Problematyka adekwatno$ci materialu
poréwnawczego do badan indywidualizacyjnych pisma
maskowanego zostata podj¢ta w badaniach maskowania
wykonanych przez Durina i in. (2014). Wyniki uzyskane
przez tych autoréw sugeruja, ze wykonawcy wykazuja
konsekwencj¢ w sposobie maskowania pisma, co — zda-
niem autoréw — przemawia za celowoscig pobierania
obok naturalnego réwniez materialu maskowanego (Du-
rina, Drexler, Vargas, 2014).

Majac powyzsze na uwadze, podjeto probe ustalenia,
czy material porownawczy maskowany jest bardziej ade-
kwatny od materiatu naturalnego w sytuacji, gdy mate-

riatem kwestionowanym jest podpis maskowany. W tym
zakresie sformulowano nastgpujace hipotezy. Materiat
poréwnawczy maskowany charakteryzuje si¢ szerszym
zakresem zmiennosci cech graficznych 1 wyzszym jej
poziomem niz materiat naturalny. Material taki z reguly
zawiera te wartosci cech graficznych, ktore jego wyko-
nawca wprowadzal w przesztosci do maskowanych przez
siebie podpiséw. Poréwnanie maskowanego materialu
kwestionowanego z maskowanym materialem porow-
nawczym bedzie rzadziej konczylo si¢ stwierdzeniem
rozbiezno$ci niz pordwnanie z materiatem naturalnym.

2. Material i metody
2.1 Osoby badane

W badaniu wzigto udziat 18 oséb (8 kobiet i 10 mez-
czyzn) w wieku 21-28 lat ($rednia 22,4). Probanci byli
studentami, ktorzy zglosili si¢ na konwersatoria z krymi-
nalistyki. Sposréd oséb bioracych udzial w badaniu 16 to
osoby praworeczne, za$ 2 leworgczne. 13 probantow
podato, ze sporzadza pelnobrzmigcy podpis z czgstotli-
woscia rzadziej niz raz dziennie, natomiast 5 podato, ze
sporzadza swoj pelnobrzmigcy podpis z cz¢stotliwoscia
raz dziennie.

2.2 Podpisy

Badaniom poddano pelnobrzmigce podpisy (imi¢
i nazwisko) sktadane wilasnym narzedziem pisarskim
w pozycji siedzacej na gladkich kartkach formatu A5
w miejscu wykropkowanym pod zdaniem ,,Potwierdzam
udziat w konwersatoriach z podstaw kryminalistyki”.
W pierwszym etapie od probantéw pobrano 5 petno-
brzmiacych podpiséw maskowanych. Kazdy z badanych
miat wskazac¢ jeden z podpisow, ktory, jego zdaniem, zo-
stat najskuteczniej zamaskowany. Podpis ten traktowany
byt nastepnie jako kwestionowany. W kolejnym etapie
(po uptywie tygodnia) od badanych pobrano materiat po-
réwnawczy: 20 petnobrzmigcych podpiséw naturalnych
(material porownawczy naturalny) oraz 20 petnobrzmia-
cych podpiséw maskowanych (material poréwnawczy
maskowany).
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2.3 Analizowane cechy

Analizie poddano cechy mierzalne (wysoko$¢ zna-
kéw $rodlinijnych, wysokos$é znakow nadlinijnych, dhu-
go$¢ imienia, dlugo$¢ nazwiska, nachylenie pisma, pro-
porcje wysokosci elementéw nadlinijnych do wysokosci
znakow srodlinijnych, proporcje wysokosci elementow
podlinijnych do wysokosci znakow $rodlinijnych), ce-
chy konstrukcyjne (liczb¢ gramm w znakach inicjalnych,
typy zlaczen gramm w tych znakach) oraz czytelnosc
podpisu.

2.4 Metody analizy danych

W przypadku cech mierzalnych ich rozstep w mate-
riale por6wnawczym naturalnym poréwnano z rozste-
pem w materiale pordwnawczym maskowanym. Ponadto
poréwnano poziom zmiennosci tych cech w obu materia-
fach. W tym celu postuzono si¢ klasycznym wspolczyn-
nikiem zmiennos$ci. W przypadku cech konstrukcyjnych
i czytelnosci poréwnano liczbg wariantow wystepujaca
w materiale porownawczym maskowanym i naturalnym
oraz poziom stabilnosci (czyli czgstos¢, z jaka wariant
nawykowy danej cechy wystepuje w pismie danego
wykonawcy; Matuszewski, 2004) w poréwnywanych
materiatach. W przypadku wszystkich cech uzyskano
wiec informacje zaréwno o zakresie (rozstep i liczba
wariantow), jak 1 poziomie zmienno$ci (wspotczynnik
zmiennosci i stabilno$¢). Istotnos¢ stwierdzonych w tych
analizach ro6znic oceniono testem Wilcoxona dla par wia-
zanych, wykorzystujac w tym celu program Statistica
10 (Statsoft Inc., 2011). Ponadto dokonano poréwnania
kwestionowanego podpisu maskowanego z materiatem
poréwnawczym naturalnym oraz osobno z materialem
poréwnawczym maskowanym. W poréwnaniu tym bra-
no pod uwage cechy graficzne wyliczone w podrozdzia-
le 2.3.

3. Wyniki i dyskusja

W przypadku wszystkich cech mierzalnych stwier-
dzono istotne statystycznie rdznice rozstgpu (tabela 1),
ktory w materiale maskowanym byt okoto dwukrotnie
wigkszy niz w materiale naturalnym (rycina 1). Rowniez
poziom zmiennosci tych cech byt z reguty istotnie roz-
ny w porownywanych materiatach (tabela I), przy czym
materiat maskowany charakteryzowat si¢ zwykle okoto
dwukrotnie wyzszym poziomem zmienno$ci niz materiat
naturalny (rycina 2). Wyniki te ugruntowuja podnoszone
w literaturze pismoznawczej twierdzenie, ze maskujacy
zmieniaja cechy mierzalne, w tym zwlaszcza nachylenie
pisma ijego wymiary bezwzgledne (Harris, 1953; Huber,
Headrick, 1999; Michel, 1978; Widta, 2002). Co cickawe,
réwniez proporcje wpisywaly si¢ w ten wzorzec, co pod-

daje w watpliwo$¢ ich odpornos$¢ na zamierzone zmiany
grafizmu. W przypadku cech konstrukcyjnych materiat
maskowany cechowat si¢ wyzsza liczbg wariantow i niz-
sza stabilnoscia tych cech (ryciny 3, 4). Roznice te byty
jednak istotne tylko w przypadku ztaczenia gramm oraz
czytelnosci podpisu (tabela 2). Wyniki te rowniez prze-
mawiaja za prawdziwoscig zalozonych przez autorow
hipotez. Nalezy jednak zaznaczy¢, ze roznice pomigdzy
materiatem maskowanym i naturalnym w zakresie pozio-
mu i zakresu zmiennosci cech konstrukcyjnych nie byty
tak wyrazne, jak w przypadku cech mierzalnych.

Spostrzezenia poczynione w tej czes$ci badania istot-
nie przemawiaja wigc za twierdzeniem, ze pismo masko-
wane cechuje si¢ zarowno wigkszym zakresem, jak i wyz-
szym poziomem zmiennosci cech graficznych niz pismo
naturalne. Obecne wyniki ugruntowujg tez twierdzenie,
ze maskujacy nie potrafia konsekwentnie maskowac
obszernego materiatu (Huber, Headrick, 1999). Zwigk-
szenie zakresu zmienno$ci cech graficznych w materiale
maskowanym wynikato bowiem z konsekwentnego po-
wracania wykonawcy do swoich nawykow pisarskich.
Ponadto wyniki te potwierdzaja tezg, ze poziom i zakres
wewnetrznej zmienno$ci proby (jezeli znane sg ich war-
tosci w pismie naturalnym danego wykonawcy) moga
by¢ wykorzystane jako zmienne klasyfikujace pismo
wedlug jego naturalnosci (Matuszewski, 2011); wiasci-
wosci te przyjmowaly bowiem konsekwentnie znacznie
wicksze warto$ci w materiale maskowanym niz w ma-
teriale naturalnym. Wyniki te przemawiaja wigc za teza,
ze duze zroznicowanie cech graficznych proby pisma,
w tym zwlaszcza cech mierzalnych, wskazuje na jej ma-
skowany charakter.

Porownujac maskowany podpis kwestionowany
z naturalnym materiatem porownawczym, stwierdzano
rozbieznosci z regulty w przypadku cech mierzalnych
oraz czesto w przypadku cech konstrukcyjnych (tabe-
la 3, rycina 5). Natomiast poréwnanie maskowanego
podpisu kwestionowanego z maskowanym materiatem
porownawczym z reguly konczylo si¢ stwierdzeniem
zbiezno$ci w przypadku wszystkich cech (tabela 3, ry-
cina 5). Przewaga materialu maskowanego przejawiata
si¢ w tym, ze byt on bardziej zréznicowany niz materiat
naturalny i z reguty obejmowat rowniez te warto$ci cech,
ktdére probanci wprowadzali do podpisu kwestionowane-
go. Wyniki te sg wiec zgodne z tymi, jakie uzyskali Du-
rina, Drexler i Vargas (2014). Z powyzszej perspektywy
nalezy wigc uzna¢ maskowany material porownawczy za
bardziej adekwatny od materiatu naturalnego, albowiem
daje on ekspertowi szans¢ zbadania zmian maskujacych,
jakie wykonawca z reguty wprowadza do pisma w sytu-
acji maskowania. Poznanie tych zmian jest o tyle istotne,
ze majac taka wiedze, ekspert moze w sposob uzasad-
niony i zindywidualizowany objasnia¢ roznice, jakie
zaobserwowat w toku poré6wnania maskowanego mate-
riatu kwestionowanego z naturalnym materialem poréw-
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nawczym. Dysponowanie takim materialem moze wigc
uchroni¢ bieglego przed btednymi eliminacjami, ktore
stanowig problem w badaniach pismoznawczych, w tym
zwlaszcza w badaniach podpiséw maskowanych (Found,
Rogers, 2008; McAlexander, Maguire, 1991). Majac na
uwadze wyniki tego badania, autorzy postuluja wigc po-
bieranie maskowanego materiatu pordwnawczego obok
materiatu naturalnego.
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