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HANDWRITING AND GENDER: A STATISTICAL STUDY
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Abstract

An attempt was made to ascertain the gender of writers by a statistical study of characteristic elements found in their handwrit-
ing. In this work, the variation in the writing of a hundred males and a hundred females was statistically analysed. The results
obtained are encouraging from the point of view of determination of the gender of the writer. By knowing the gender, the suspect

list for a particular case can be shortened, which will facilitate the examination/investigation.
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1. Introduction

Experts who specialize in forensic examination
of handwriting have developed a number of method-
ologies that can assist in making better than chance
guesses about a writer’s demographic characteris-
tics, including sex. Huber and Hedrick [3] identified
21 discriminating elements in handwriting. Examining
shape variants of each letter (called allographs) can be
useful, but word formation is equally if not more im-
portant for analyses such as gendering a writer based
on handwriting: in particular, word formation in cur-
sive writing tends to “carry” more individuality and
patterns than individual letter shapes. Most research
into handwriting and sex has been conducted in the
USA and Britain; however, Hamid and Loewenthal
[2] studied both English and Urdu handwriting and
found consistent differences depending on the gender
of handwriting in both cases, with a similar level of
accuracy and identification. Western reports on hand-
writing have found that female handwriting is more

rounded. Serious attempts have been made in the in
the past to find sex dependent features in handwrit-
ing, including some attempts to determine the ability
of both handwriting examiners and unskilled persons
to determine a writer’s sex.

In the present research an attempt was made to
study the variation in handwriting of males and fe-
males, in order to facilitate forensic document exami-
nation.

2. Sampling

Samples of handwriting for comparison were col-
lected from graduate and undergraduate students of
universities and colleges, office workers, training in-
stitutions etc. For the present study, 100 males and
100 females aged 18-25, educated, and with average
skill were requested to write a passage without letting
them know about the purpose of the study.
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3. Methodology

The handwriting samples were separately exam-
ined by the authors, who were unaware of the gender
of the writer, focusing on the characteristic identifiers
of masculine and feminine handwriting suggested by
Briggs [1] along with other handwriting analysis fea-
tures like the size of letters, the style of handwriting
based on letter line formation, the spacing of lines and
words, letter formation, the angle or slant of writing,
the angle of the crossbar, the concavity and convex-
ity of letters, counters, hooks and corners, “x” height,
baseline, dotting of “1” etc. The frequency of such fea-
tures was calculated using the z-test, taking the null
hypothesis as “there is no significant difference in
male and female handwriting”. According to the sta-
tistical z-test formula used:

where:

p, — proportion of male handwriting samples where
the feature occurs;

p, — proportion of female handwriting samples where
the feature occurs;

X,, X, — frequencies of feature in males and females
respectively;

n, — no. of samples of male and female handwrit-
ing respectively.

Critical value: at 5% level of significance, the criti-

cal value of z =1.96.

n,

4. Results

Data was obtained from a hundred males and hun-
dred females and using the aforesaid equation, the
parameters suggested by Briggs [3] and various other
parameters were determined and tabulated in Tables I
and II. A critical study of the tables reveals significant
differences which differentiate masculine and femi-
nine handwritings. Further, analysis of the data leads
to rejection of the null hypothesis and points to signifi-
cant differences in the writings of males and females.
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Fig. 1. Frequency distribution chart for male and female handwriting character variation.
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TABLE I. STATISTICAL VALUE OF GENDER IDENTIFYING FEATURES OF HANDWRITING

Trait P, P, p ng,n, Z calculated
Dot of “1” 0.15 0.48 0.315 100 5.030
Cramped formation of counter in “a” 0.43 0.25 0.66 100 5.29
Cramped formation of counter in “d” 0.31 0.17 0.24 100 2.32
Cramped formation of counter in “0” 0.20 0.05 0.125 100 3.21
Fullness of counter of “a” 0.23 0.48 0.355 100 3.69
Fullness of counter of “o0” 0.15 0.36 0.255 100 3.40
Open counter for “a” 0.30 0.16 0.23 100 2.35
Hook at start of “c” 0.49 0.63 0.56 100 1.99
Hook at end of “c” 0.56 0.77 0.665 100 3.14
Hook at end of “d” 0.23 0.56 0.395 100 4.77
Hook at end of “e” 0.56 0.78 0.67 100 3.313
Hook at end of “h” 0.26 0.56 0.41 100 4.316
Hook at end of “n” 0.23 0.42 0.325 100 2.8
Hook at end of “u” 0.57 0.78 0.675 100 3.172
Loop formation in stem of letter “b” 0.02 0.10 0.06 100 2.38
Loop formation in stem of letter “1” 0.66 0.84 0.75 100 2.94
Loop formation in stem of letter “d” 0.35 0.65 0.05 100 4.24
Loop formation in stem of letter “h” 0.34 0.49 0.415 100 2.17
Flourish at start of letter “a” 0.02 0.10 0.06 100 2.38
Flourish at start of letter “c” 0.05 0.16 0.015 100 3.64
Flourish at start of letter “d” 0.00 0.06 0.03 100 2.48
Flourish at start of letter “0” 0.00 0.06 0.03 100 2.48
Flourish at start of letter “u” 0.00 0.06 0.03 100 2.48
Consistency of angle of crossbar on “t” 0.49 0.63 0.56 100 1.99
Consistency of angle of crossbar on “f” 0.50 0.66 0.42 100 2.29
Upward flourish at end of letter “s” 0.01 0.06 0.035 100 2.0
Dispersive handwriting 0.42 0.23 0.33 100 2.87
Cursive handwriting 0.24 0.50 0.37 100 3.81
Shape of “r” (arcade) 0.47 0.27 0.37 100 2.93
Shape of “r” (parochial) 0.37 0.59 0.48 100 3.12
Knot formation in “w” 0.29 0.43 0.36 100 2.08
Straight down stroke formation in “y” 0.21 0.09 0.15 100 24

A frequency distribution chart for males and fe-
male handwriting character variation is presented in
Figure 1. Blue represents male handwriting, while red
represents female handwriting.

The statistical results presented in Table I lead to
a rejection of the null hypothesis. The calculated value

of z for different features of handwriting is more than
the tabulated value of z at 5% level of significance,
proving the alternate hypothesis that there is a signifi-
cant difference between male and female hand writ-

ing.
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TABLE II. HANDWRITING FEATURES DETERMINERS FOR MASCULINE AND FEMININE WRITING
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Rounded open counters on all the vowels, presence of circle dot
on top of “i”, inconsistency in the angle of crossbar in “t”, rounded
(1=l ]

shape at the baseline of “w”, shapes of loop in “g” and “y” are very
feminine.

Rounded open counters, style of “I”, round baseline of “w”, hooks
at the beginning of capital “I” and “g”, and at the ending of “w”,
shows feminine character.

[P LI TSRS LI TR L]

Round counters in “c”, “a”, “o0” stand out in this one, loopiness of
“b” and consistency in handwriting gives it a feminine look.

29

Great counters, way of writing “I”, hooks in capital “I”, “w”,
crossbar of “t” are at the same angle, even x-heights, interesting
shape of “s” and loop in the end of “y” are most feminine.

(791}
S

End as straight line in “’y”, open end in “s”, inconsistency of angle of
crossbar in “t”, sharpness in “k” and cramped formation of shapes

[TPRLENTPRL]

and tiny counters as in “a”, “e” gives masculine vibe.

(791}
S

End as straight line of “y” is very masculine, open ends of
uneven x-heights, straight stems, sharp edges in “h”, height of
is similar to that of “t”, is very masculine.

[7m)
T

The flourishes that start the “c”, “b”, “1”, “t”, “w” with a straight
line give masculine vibe .Though the slant gives it a feminine look,
the sharp corners, straight stem and cramped “e” are prominently
masculine.

End of “y”, “f” as straight line, height of “r”” is similar to that of “t”,
uneven X-heights, inconsistency in the cross-bars of “t”, “f” and
straight stems are masculine.
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5. Conclusion

The present study shows the utility of a statistical
approach in forensic document examination, based on
characteristic features found in the handwriting sam-
ples of 100 male and 100 female writers. The results
are more significant than those obtained by Briggs, as
more parameters were analyzed by the authors of this
paper — like the rounded open counters in vowels, gen-
tle hooks and curves, consistency in size, slant, inter-
word space and angle of cross-bars, circular dots over
letters and letter-ends with nice upward flourishes,
which were found commonly in feminine handwriting;
however, in the case of masculine handwriting the fol-
lowing were observed: cramped and tiny counters in
vowels, inconsistency in size, slant, inter-word space
and angle of cross-bars, letter-starts with flourishes,
straight stems and sharp corners and ends.

The results presented in the paper offer convincing
evidence that there are significant differences between
the handwriting of males and females; however, ascer-
taining the accurate and precise communicative func-
tions and broader social significance of these results
is an ideologically-loaded problem and is beyond the
scope of this study.
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ROZNICE CECH PISMA RECZNEGO ZAOBSERWOWANE
W ZALEZNOSCI OD PLCI OSOBY PISZACEJ. ANALIZA PROBLEMU
Z. WYKORZYSTANIEM METOD STATYSTYCZNYCH

1. Wstep

Biegli z zakresu badania pisma rgcznego opracowa-
li dotychczas liczne metody badawcze pozwalajace na
okreslenie roznych cech demograficznych pisma reczne-
g0, w tym plci osoby piszacej. Huber i Hedrick [3] ustalili
21 elementow pisma pozwalajacych na rozwigzanie tego
ostatniego problemu. Stwierdzili oni, ze analiza sposo-
bu kreslenia poszczegolnych liter moze dostarczyé uzy-
tecznej informacji, niemniej jednak sposéb formowania
calych stow dostarcza réwnie, o ile nie bardziej uzytecz-
nej, informacji pozwalajacej ustali¢ pte¢ osoby piszace;j.
Szczegodlnie w przypadku tekstu napisanego kursywa do-
starczanych jest wigcej informacji o indywidualnych ce-
chach osoby piszacej, niz gdyby dokonac¢ analizy ksztat-
tow i cech indywidualnych poszczegdlnych liter. Wigk-
szo$¢ badan nad zalezno$cig ksztattu pisma rgcznego od
plci prowadzono w Stanach Zjednoczonych i Wielkiej
Brytanii. Hamid i Loewenthal [2] znalezli istotne rdzni-
ce zalezne od plci wsrod osob piszacych po angielsku
i w jezyku Urdu. Teksty napisane przez osoby roéznej pici
charakteryzowaty si¢ podobnym poziomem doktadnosci,
ale wykazali oni, ze kobiecy styl pisania wykazuje wigcej
zaokraglen. Wsrdd badan dotyczacych zaleznosci pomig-
dzy plcig a charakterem pisma r¢cznego byly tez takie,
w ktorych poréwnywano zdolno$¢ do okreslenia pilci
osoby piszacej przez biegltych z zakresu analizy pisma
rgcznego oraz przez osoby niebedace bieglymi.

W niniejszym artykule opisano badania nad zmien-
noscig réoznych elementéw pisma rgcznego mezczyzn
i kobiet, ktore moga by¢ przydatne w praktyce dla bie-
glych z zakresu badania pisma rgcznego.

2. Material badawczy

W prezentowanych tu badaniach poréwnywano prob-
ki pisma rgcznego, ktore zostaty nakre§lone m.in. przez
studentdow, uczniow szkot srednich oraz pracownikow
biurowych. Analizowano probki napisane przez 100 mez-
czyzn i 100 kobiet w wieku 18-25 lat, ktdre pisza r¢cznie
zardwno czgsto, jak tez od czasu do czasu. Osoby te pisa-
ly ten sam fragment tekstu, nie znajac jednocze$nie celu
prowadzonych badan.

3. Metodologia badan

Probki pisma recznego byly badane przez autorow
tej publikacji, przy czym nie mieli oni wiedzy na temat
plci osoby, ktéra napisata konkretny tekst. Tym samym
zastosowano si¢ do zalecen Briggsa [1], ktore wedlug
niego powinny by¢ stosowane w przypadku prowadzenia
badan nad plcia osob piszacych. W badaniach analizo-
wano takie cechy, jak rozmiar liter, styl pisma w oparciu
o formowanie linii liter, odlegtos$ci migdzy liniami i sto-
wami, sposob kreslenia liter, kat nachylenia pisma, kat
pisania linii poprzecznych, wklestos¢ i wypukltosc liter,
sposob pisania cyfr oraz stawiania ogonkow, wysoko$¢
litery ,,x”, ksztatlt linii bazowej, sposdb stawiania krop-
ki na literg ,,i” itd. Czgsto$¢ pojawiania si¢ tych cech
w pi$mie recznym kobiet i mgzczyzn byla analizowana
z wykorzystaniem testu z, w ktérym zaktada si¢ nastepu-
jaca hipoteze zerowa: ,,brak jest znaczacej statystycznie
roéznicy pomiedzy czgsto$cig wystgpowania danej cechy
w pismie recznym mezezyzn i kobiet”. Jednoczes$nie za-
lozono hipoteze alternatywna zaktadajaca, ze wystepuje
istotna réznica pomigdzy charakterem pisma regcznego
mezczyzn i kobiet. Parametr z obliczany byt za pomoca
wyrazenia:

P1— P>

Pl(l_P1)+P2(1_P2)
m n,

Py =X/n,

zZ=

p,=Xy/n,

gdzie:

p, — odsetek probek pisma rgcznego mezczyzn, w ktorym

stwierdzono wystgpowanie analizowanej cechy;

p,— odsetek probek pisma regcznego kobiet, w ktorym

stwierdzono wystgpowanie analizowanej cechy;

X,, X, liczba probek odpowiednio pisma recznego mez-
czyzn i kobiet, w ktorym stwierdzono wystgpo-
wanie analizowanej cechy;

n,, n, — liczba probek odpowiednio pisma r¢cznego mez-
czyzn i kobiet.

Obliczong warto$¢ parametru z pordwnywano z war-
toscig krytyczna odczytang z tablic, tj. z = 1,96 przy zato-

zonym poziomie istotnosci 5%.
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4. Wyniki i dyskusja

Dane dotyczace czestosci wystepowania roéznych
cech pisma analizowanych przez Briggsa [3], a uzyska-
nych w trakcie analizy stu probek pisma r¢cznego mez-
czyzn istu probek pisma recznego kobiet, zestawiono
w tabelach I 1 II. Na rycinie 1 przedstawiono réwniez
czestos¢ wystepowania niektorych cech w pismie recz-
nym mezcezyzn (stupki w kolorze niebieskim) i kobiet
(stupki w kolorze czerwonym). W tabelach podano réw-
niez obliczone wartosci parametru z. Analiza statystycz-
na tych danych wykazuje istotne roznice pomigdzy cha-
rakterem pisma r¢cznego mezezyzn i kobiet, poniewaz
obliczone wartos$ci z sg wicksze niz warto$¢ krytyczna z
przy zatozonym poziomie istotnosci 5%. Oznacza to, ze
brak jest podstaw do przyjecia hipotezy zerowej, a tym
samym analizowane dane bardziej wspieraja hipoteze
alternatywna, tj. ze wystepuje istotna rdéznica pomigdzy
charakterem pisma rgcznego mezczyzn i kobiet.

5. Whioski

Prezentowane badania wykazaly m.in. uzyteczno$¢
zastosowania podejécia statystycznego do analizy do-
kumentéw na podstawie cech pisma recznego, ktorego
probki uzyskano od 100 mezezyzn i 100 kobiet. Zdaniem
autorow, uzyskane przez nich wyniki badan sa bardziej
istotne niz przedstawione przez Briggsa [1], poniewaz
analizowali oni wiecej cech pisma recznego. Autorzy
stwierdzili, ze cechami charakteryzujacymi pismo r¢czne
kobiet s3: otwarte owale wystepujace w samogtoskach,
tadne kreslenie haczykow i linii krzywych w literach, sta-
tos¢ ksztattu rozmiaru pisma/liter, nachylenie liter, prze-
rwy miedzy stowami i kat pisania linii poprzecznych,
okragle kropki nad literami i zakonczenie liter z tadnie
wygladajacym zawijasem. Z kolei pismo reczne mez-
czyzn charakteryzuje si¢ na ogot ciasnymi i niewielkich
rozmiarow owalami w samogloskach, brakiem statosci:
wymiardw pisania poszczegodlnych liter, nachylenia liter,
przerw migdzy stowami i kata pisania linii poprzecz-
nych, ksztaltem liter zaczynajacych si¢ zawijasem oraz
tym, ze litery pisane sg prosto (tzn. s3 mniej nachylo-
ne niz w pisSmie kobiet), a poszczegolne linijki tekstu sa
W miar¢ wyjustowane.

Rezultaty prezentowane w tym artykule dostarczaja
przekonujacych dowodow, ze istnieje istotna roznica po-
miedzy charakterem pisma recznego mezczyzn i kobiet.
Niemniej nalezy nadmienié, ze doktadne i precyzyjne
odniesienie tych rezultatow do statusu spotecznego osob
piszacych jest problemem ideologicznym i nie bylo ono
przedmiotem analizy w tym artykule.
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