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Abstract

The issue of similarities in the handwriting of unrelated and related people holds a prominent position in the field of forensic
handwriting examination. Similarities in the handwriting of related persons occur particularly often in the handwriting of twins,
though the conformity is not strong enough to cause any serious difficulties in discriminating between the handwriting of individ-
ual twins within a pair. The matter, however, of the influence of mono- and dizygosity on the degree of similarity in their hand-
writing is still open to question. Therefore the objective of this research was to determine, whether in the handwriting
of monozygotic (MZ or identical) twins there are more similarities than in the writing of dizygotic (DZ or fraternal) twins and
what the distribution of common graphic features is in each of these groups. The analysis was conducted on writing and signature
samples submitted by 54 pairs of twins, including 31 pairs of MZ and 23 pairs of DZ twins. Each individual wrote a short text,
containing all the letters of the alphabet as well as submitting specimens of their usual signature. The collected samples were ex-
amined taking into account 32 features in total. Each feature’s degree of similarity was rated by two experts independently on
a four-grade scale consisting of the following categories: “definitely different”, “rather different”, “rather similar” and “defi-
nitely similar”. In analysing the obtained results, an appropriate numerical value was ascribed to each category (—2,—1, 1 and 2,
respectively) and then averages were calculated, defining the degree of similarity of handwriting within every pair of twins, and
also averages defining the degree of similarity of a single feature in the handwriting of all the couples in each group (i.e. identical
or fraternal twins). The examination revealed that differences predominated over similarities in both groups; nevertheless, in the
group of MZ twins this predominance was slightly less. None of the examined features was rated as similar significantly more fre-
quently in the group of monozygotic twins than in the group of dizygotic twins.
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1. Introduction numerous experimental researches. These researches

proved at the same time that the mentioned similarities

In the field of forensic handwriting examination, were not sufficiently strong to cause serious difficul-

the question of similarities (or lack thereof) in the ties in discriminating between the writing of twins or

handwriting of unrelated and related people is an im- in the possibility of their individual identification [1, 2,
portant issue [5, 6, 8]. The latter, referred to as family 3,4,7].

likenesses, occur particularly often in the handwriting
of twins, which has been confirmed in the course of

" The article was presented at the 7™ International Congress of
the GFS, June 6-9, 2007, Salzburg, Austria.
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2. The aim of the research

The objective of this research was to determine
whether there are more similarites in the writing of
monozygotic (MZ or identical) twins than in the writ-
ing of dizygotic (DZ or fraternal) twins. The authors’
intention was also to find a feature or a group of fea-
tures whose similarity or dissimilarity could be related
to one type of twins (MZ or DZ). This would suggest
a connection between a specific feature of handwriting
and a genetic factor.

3. Materials and methods

The analysis was conducted on writing and signa-
ture samples submitted by 54 pairs of twins, including
31 pairs of MZ twins and 23 pairs of DZ twins (the
zygosity was determined on the basis of the Question-
naire of Twins Physical Resemblance by W. Onisz-
czenko, J. Strelau and A. Angleitner). Among the
identical twins there were 38 men (19 pairs) and
24 women (12 pairs) and the age of the subjects ranged
from 18 to 24. The majority of the people in this group
were right-handed (57 individuals, including 27 right-
handed pairs and 3 individuals from pairs of different
handedness), while left-handed individuals were very
much in the minority (5 people, including one pair)
(Figure 1). The group of fraternal twins consisted of
12 men (6 pairs) and 34 women (17 pairs), whose age
ranged from 18 to 25. Dextral individuals were also
predominant in this group (45 individuals), with only
one sinistral person, belonging to a pair of different
handedness (Figure 2).

Female
39%
Dextral
92%

Fig. 1. Gender and lateralisation of twins from the MZ
group.

Dextral
98%

Female
74%

Fig. 2. Gender and lateralisation of twins from the DZ group.

Each individual wrote a short text, containing all
the letters of the polish alphabet, as well as submitting
specimens of their usual signature (Figure 3). The col-
lected samples were examined using the graphic-com-
parative method, taking into account the following
features: general appearance, height of central zone,
width of characters proportions of upper and lower
zone letters to central zone letters, shape and direction
of the baselines, construction of 20 chosen characters
(which included 9 central, 7 upper and 4 lower zone
letters) as well as construction of connections between
lower case letters “s-t”, “i-e” and “p-0”. When assess-
ing the similarity of the construction of the characters,
not only the way that they were built was taken into ac-
count, but also the presence of similar variants in sam-
ples from both twins within a pair. Likeness of con-
nections was determined (judged) by their presence or
absence as well as by the manner of their execution. As
for the signatures, their type and general appearance
were assessed. There were 31 features rated in total,
including evaluation of the signature.

Each feature’s degree of similarity was rated by
two experts independently, using a four-degree scale,
consisting of the following categories: “definitely dif-
ferent”, “rather different”, “rather similar” and “defi-
nitely similar”. It should be emphasized that during the
examination none of the experts was aware of the
zygosity of a given pair of twins. This rule was meant
to increase the objectivity of the results.

In the analysis of the examination results, an appro-
priate numerical value was ascribed to each category.
And so, the value “-2” was ascribed to “definitely dif-
ferent”, “—1” to “rather different”, “1” to “rather simi-
lar” and “2” to “definitely similar”’. Averages were
then calculated to define the (overall) degree of simi-
larity of handwriting within each pair of twins, as well
as the degree of similarity of a single feature in the
writing of all the couples within each group (i.e. identi-
cal or fraternal twins). The percentage of occurrence of
each category in both groups of twins was also calcu-
lated.

4. Examination

The ratings of the two experts were usually not
unanimous. One of them evaluated features more often
as being in negative categories (“definitely different”
and “rather different”). Despite this, the results of both
examiners showed similar tendencies as to the propor-
tion of similarities and dissimilarities within each
group of twins, as well as between the two groups. It
was considered that it would not be appropriate to cal-
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Fig. 3. A specimen of the text and a set of signatures.

culate the average of the results of both experts’ exam-
inations. As a consequence, two sets of results are
presented separately later on in this report.

Although in both groups of twins, individual exam-
ples of strikingly similar writings appeared, especially
in terms of their general appearance (Figure 4, 5), the
examination revealed a predominance of differences
over similarities in both MZ and DZ groups of twins.
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Fig. 4. Examples of handwriting of MZ twins with similar
general appearance.

It should be emphasized, however, that in the group of
MZ twins this predominance was slightly lower. Only

one of the examined features, namely the tendency of
the baselines, was rated more often as similar by both
experts in both groups of twins. Also, both examiners
evaluated proportions between upper zone letters and
central zone letters positively (i.e. as being similar)
more often in the group of identical twins. In the group
of fraternal twins, the overall size of the central zone
characters was found to be similar. Among features
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Fig. 5. Examples of handwriting of DZ twins with similar
general appearance.

most often rated negatively, there is the construction of
the lower case “k” (Figure 6), as both examiners’ aver-
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Fig. 6. Differences in the construction of lower case “k” in
both groups of twins.

age values for similarity of this feature were less
than —1. Such a low average value was obtained for
only one other feature in the group of MZ twins (con-
struction of the letter “a”") (Figure 7) and four features
in the group of DZ twins, namely construction of lower
case letters “t”, “g” and “j” (Figure 8) letters as well as

the type and general appearance of signatures.
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Fig. 7. Differences in the construction of lower case “3” in
the MZ group of twins.

Altogether, in the group of MZ twins the number of
evaluations in categories: “definitely different” and
“rather different” equals 523 (54%) by one of the ex-
aminers and 613 (64%) by the other, while the number
of evaluations in categories: “definitely similar” and
“rather similar” equals 438 (46%) and 348 (36%) re-
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Fig. 8. Differences in the construction of lower case “t” and
“g” in the DZ group of twins.

spectively, out of 961 in total (Figure 9). Furthermore,
in the group of DZ twins, the number of negative eval-
uations equals 462 (65%) according to the first exam-
iner, and 502 (70%) according to second one, while
positive rates amount to 251 (35%) and 211 (30%) re-
spectively, out of 713 in total (Figure 10).

Similar
Similar 36%
46%

Fig. 9. Evaluations in the MZ group of twins by each of the
examiners.

Similar Bl
35% i

Fig. 10. Evaluations in the DZ group of twins by each of the
examiners.
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5. Results and conclusions

To sum up, the examination revealed a predomi-
nance of differences over similarities in the group of
MZ twins as well as in the group of DZ twins. Admit-
tedly, in each group, one example of striking similarity
in general appearance of handwriting within a pair was
found, but even in these cases differences in specific
features were very distinct. There is no doubt that in
the group of identical twins, similarities were more
common than in the group of fraternal twins. However,
the difference in their occurrence is insignificant and
equals 11% according to one of the examiners and 6%
according to the other.

None of the examined features can be connected to
a genetic factor, because none of them was rated as
similar with a significantly higher frequency in the
group of MZ twins than in the group of DZ twins.
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PISMO BLIZNIAT MONOZYGOTYCZNYCH I DIZYGOTYCZNYCH"

1. Wstep

W badaniach pismoznawczych poczesne miejsce zaj-
muje kwestia podobienstw obecnych w pismie 0sdb nie-
spokrewnionych i spokrewnionych [5, 6, 8]. Te ostatnie,
zwane podobiefstwami rodzinnymi, wystgpuja czgsto
w pi$mie blizniat, co zostato potwierdzone w toku licz-
nych badan eksperymentalnych. Badania te dowiodty
jednoczesnie, ze wspomniane podobienstwa nie sg na
tyle silne, by mogty stwarza¢ powazne trudnosci w roz-
roéznieniu pisma blizniat i mozliwosci ich indywidualne;j
identyfikacji [1, 2, 3, 4, 7].

2. Cel badan

Celem niniejszych badan byto stwierdzenie, czy w pis-
mie bliznigt monozygotycznych (MZ) jest wigcej podo-
bienstw niz w piSmie blizniat dizygotycznych (DZ).
Intencja autorow bylo tez podjgcie proby znalezienia ta-
kiej cechy badz grupy cech, ktorej (ktorych) podobien-
stwo badz rozbiezno$¢ mozna by powigza¢ z ktoryms
z typoéw blizniat (MZ badz DZ), co wskazywatoby na
zwiazek konkretnej wlasno$ci pisma z identycznoscia ge-
netyczna.

3. Material i metoda

Przedmiotem badan byty wzory pisma i podpisow po-
chodzace od 54 par blizniat, w tym 31 par blizniat mono-
zygotycznych 1 23 par dizygotycznych (zygotyczno$¢
okreslona zostata na podstawie Kwestionariusza Fizycz-
nego Podobienstwa Blizniat autorstwa W. Oniszczenki,
J. Strelaua i A. Angleitnera). Wsrdd blizniat MZ bylo
38 mezczyzn (19 par) i 24 kobiety (12 par), a wiek bada-
nych ksztattowal si¢ w przedziale od 18 do 24 lat. W gru-
pie tej wigkszos$¢ stanowity osoby praworgczne (57 0sob,
w tym 27 par praworgcznych i trzy osoby z par o réznej
lateralizacji), natomiast leworgczni byli w znaczacej
mniejszosci (5 0sob w tym jedna para) (rycina 1). Z kolei
grupa blizniat DZ skladala si¢ z 12 me¢zczyzn (6 par)
i 34 kobiet (17 par) w wieku od 18 do 25 lat. Takze w tej
grupie przewazaly osoby praworgczne (45 badanych)
wobec jednej osoby leworecznej pochodzacej z pary
o roznej lateralizacji (rycina 2).

Materiat badawczy stanowity rekopisy sktadajace sie
z krotkiego tekstu zawierajacego wszystkie litery alfa-
betu polskiego, a takze wzoré6w popisOw najczgsciej

* Praca zostala zaprezentowana na 7. Migdzynarodowym Kon-
gresie GFS, 6-9 czerwca 2007 r. w Salzburgu (Austria).

przez dana osobg stosowanych (rycina 3). Wzory te pod-
dano analizie przy zastosowaniu metody graficzno-po-
réwnawczej, biorac pod uwage nastgpujace wilasnosci:
0golny obraz, wysokos$¢ pasma $rodlinijnego, szerokosé
znakow, nachylenie ich osi, proporcje wysokosci strefy
nad- i podlinijnej do $rddlinijnej, przebieg i tendencje
linii bazowe]j oraz budowg¢ 20 wybranych liter, wérod
nich $réd- (9), nad- (7) i podlinijnych (4), a takze wiaza-
nia minuskut ,,s-t”, ,,i-¢” oraz ,,p-0”. Oceniajac podo-
bienstwo konstrukcji znakow, brano pod uwagg nie tylko
ich budowe i mechanizm kreslenia, ale takze stosowanie
przez obie osoby takich samych odmian. Zgodnos$¢ wia-
zan determinowato ich wystgpowanie badz brak, a takze
sposob realizacji taczenia znakow. W odniesieniu do
podpiséw oceniano ich ogdlne podobienstwo wynikajace
z formy podpisu i jego ogdlnego obrazu. W sumie ocenie
poddano 31 cech, wlaczajac w to oceng podpisu jako od-
rebng wlasnos¢.

Poszczegdlne cechy oceniane byly przez dwie osoby
w czterostopniowej skali obejmujacej nastgpujace kate-
gorie: ,,zdecydowanie niepodobne”, ,raczej niepodob-
ne”, ,,raczej podobne” i ,,zdecydowanie podobne”. Nale-
zy podkresli¢, ze podczas dokonywania oceny eksperci
nie byli $wiadomi zygotycznosci danej pary blizniat, co
miato stuzy¢ wigkszemu zobiektywizowaniu wynikow
badan.

Podczas sumowania uzyskanych wynikow, kazdej
z kategorii ocen przypisano warto$¢ liczbowa. I tak, oce-
nie ,,zdecydowanie niepodobne” przypisano liczbe ,,—2”,
,raczej niepodobne” ,—1”, , raczej podobne” ,,1” 1 ,,zde-
cydowanie podobne” ,,2”. Liczby te poshuzyly nastgpnie
do wyznaczenia $rednich okreslajacych stopien podo-
bienstwa pisma w obrgbie kazdej z par blizniat oraz $red-
nich okres$lajacych zbiorczo stopien podobienstwa kon-
kretnej cechy u wszystkich par z obu grup (mono- lub
dizygotycznej). Ponadto obliczono procentowy udziat
kazdej z czterech ocen dla obu grup blizniat.

4. Badania

Ocena obu ekspertow zazwyczaj nie byta jednomysl-
na, przy czym w ocenie jednej z tych 0sob czgsciej wys-
tepowaly warto$ci ujemne ocenianej cechy (tzn. ,,zde-
cydowanie” i ,,raczej niepodobne”). Pomimo tego rezul-
taty badania obu oceniajacych wykazywaty podobne ten-
dencje co do relacji podobienstw i réznic w obrebie
kazdej grup blizniat oraz pomigdzy obiema tymi gru-
pami. Uznano, ze usrednienie wynikéw ocen obojga eks-
pertow nie byloby zabiegiem wlasciwym, w zwiazku
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z tym w dalszej czgsci niniejszego opracowania przed-
stawione zostaly niezaleznie wyniki obu ocen.

Jakkolwiek w obu grupach bliznigt wystapity poje-
dyncze przyktady pism uderzajaco podobnych, szczegol-
nie w ich ogdélnym obrazie (ryciny 4, 5), to jednak prze-
prowadzone badania wykazaty przewagge réznic nad po-
dobienstwami zarowno w grupie blizniat mono-, jak i di-
zygotycznych. Podkresli¢ wszakze nalezy, ze w grupie
blizniat monozygotycznych dominacja réznic byta nieco
mniejsza. Tylko jedna sposréd badanych cech, a miano-
wicie przebieg linii bazowej, byta przez obu ekspertow
czgsciej oceniona jako podobna w obu grupach blizniat.
Procz tego, obie osoby oceniajace w grupie blizniat MZ
wskazaly czg$ciej jako wlasno$¢ zgodna proporcje wyso-
kos$ci znakow nad- do $rédlinijnych, a w grupie blizniat
DZ — bezwzgledna wysoko$¢ znakow $rodlinijnych.
Wsrdd cech najczesciej ocenianych jako niezgodne wy-
mieni¢ nalezy zwlaszcza budowg minuskuty .k (ry-
cina 6), poniewaz u obojga oceniajacych $rednia warto§¢
przypisanych ocen byla mniejsza od —1. Ponadto w gru-
pie blizniat MZ $rednia warto$§¢ przypisanych ocen
mniejsza od —1 dotyczyta budowy minuskuty ,,a” (ry-
cina 7), a w grupie bliznigt DZ — budowy minuskut ,.t”,
»&1,,J” (rycina 8) oraz formy i ogoélnego obrazu podpisu.

Ogotem w grupie bliznigt MZ liczba ocen w katego-
riach ,,zdecydowanie niepodobne” i ,,raczej niepodobne”
wyniosla u jednej z 0s6b oceniajacych 523 (54%), a u dru-
giej 613 (64%), natomiast ocen w kategoriach ,,zdecy-
dowanie podobne” i ,,raczej podobne”, analogicznie 438
(46%) 1348 (36%) na 961 mozliwych (rycina 9). Z kolei
w grupie blizniat DZ liczba ocen negatywnych réwna jest
u pierwszej osoby oceniajacej 462 (65%), a u drugiej 502
(70%), natomiast pozytywnych odpowiednio 251 (35%)
1211 (30%) na 713 mozliwych (rycina 10).

5. Wyniki i wnioski

Podsumowujac przeprowadzone badania, mozna
stwierdzi¢, ze tak w grupie blizniat MZ, jak i blizniat DZ
roznice cech graficznych przewazaty nad podobienstwa-
mi. W obu grupach znaleziono wprawdzie po jednym
przyktadzie pary o uderzajaco podobnym ogoélnym ob-
razie pisma, jednak takze w tych przypadkach roznice
wlasnosci szczegotowych sa bardzo wyraziste. Bez wat-
pienia mozna natomiast stwierdzi¢, ze w pi$mie blizniat
MZ podobienstwa wystepuja czesdciej, jednak rdznica
W czestosci ich pojawiania sig jest nieznaczna (u jednej
z 0s0b oceniajacych wyniosta ona 11%, a u drugiej 6%).

Wyniki przeprowadzonych badan nie wykazatly, aby
ktoéra$ z badanych cech mozna byto uznaé¢ za uwarunko-
wang genetycznie, poniewaz zadna z nich w grupie bliz-
nigt MZ nie wykazywata zgodnosci znaczaco czgséciej niz
w grupie bliznigt DZ.
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