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Determination of the state of origin
of the writer from the class
characteristics in English handwriting
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In this research work, we discuss class characteristics
in English handwriting of people from Tamil Nadu,
Uttar Pradesh and West Bengal. The subjects had
primarily studied in their local language, with English
as their second language. The regional handwriting
samples from 750 subjects were collected randomly in
the age group between 18 and 60 years and their class
characteristics such as writing movement, formation
of letters, letter designs, pen-lifts, letter size, artistic
ability, letter spacing and embellishments were exam-
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ined. Several characteristic features peculiar to the
individual linguistic groups were identified and the
impact of the regional language script writing system
was observed on the English handwriting of almost all
the subjects.

science,

Keywords: Class characteristics, forensic

handwriting, linguistic groups.

THE multi-linguistic society in India provides ample
opportunities for examining English handwriting of dif-
ferent linguistic group as the education system empha-
sizes on bilingualism. Thus, each child learns English and
also his/her local language. The subjects selected for the
study are from the states: Tamil Nadu (TN), West Bengal
(WB) and Uttar Pradesh (UP)'. It is common that Tamil-
ian children learn Tamil, children from UP learn Hindi
and Bengali children learn Bengali in their schools and
also at home. Exposure to a writing system? using charac-
ters different from the Latin script may give rise to the
observed distinctive characteristics of different linguistic
groups while writing English. In this communication, we
study the class characteristics of the subject’s English
handwriting and explore possible influence of local lan-
guage on English handwriting.

The Tamil writing system® is the most common
Indian language used and learnt by the Tamilians in TN.
It has 12 vowels, 1 rhythm and 18 consonants (Figure 1).

Numerals
0 & o m & (H &=
LEFD  eerm  @Qrewm( (peim BTG DHSH bW
pucciyam onru irantu munru naanku aintu aru
0 1 2 3 4 5 6
61 N Ha W M gy
DICY 6IL(h  peiiIG  LISIH Bml 6Trh
elu ettu onpatu pattu naru en
7 8 9 10 100 1000
The 12 vowels
3 A D [oc 2 261
61 €J = LT LT T
The aytham
The 18 consonants
& & L & LI m
Ml e 6ol b f 60T
LI m 6L 61l Lo 611
Figure 1. Tamil numerals, vowels and consonants’.
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The vowels and consonants combine to form over 200
letters, and each letter in turn combines with another to
form words. Tamil is not a cursive script, thus no letters
are joined while writing. It is also written from left to
right as in the case of English handwriting.

The Bengali alphabets®’ are derived from the Brahmi
alphabets®. They are also closely related to the Devana-
gari alphabets’, from which they started to diverge in the
11th century AD. A few archaic letters were modernized
during the 19th century.

The Bengali alphabets (Figure 2) are syllabic alphabets
in which consonants have inherent vowels with two
different pronunciations, the choice of which is not
always easy to determine, and sometimes not pronounced
at all. Vowels can be written as independent letters, or
using a variety of diacritical marks which are written
above, below, before or after the consonant.

Hindi is an Indo-Aryan language'®'' spoken by about
487 million people. The national language of India and is
the most common language used in the northern states
(Figure 3). Hindi was first used in writing'' during the
4th century AD. It was originally written with the Brah-
min script, but since the 11th century AD, it has been
written in Devanagari.

Several studies have been conducted in the past to un-
derstand the class characteristics of handwriting for local
language writers. Although most findings were positive
in identifying a few features to be representative amongst
the particular group of writers, few took a quantitative
approach to see if the observed characteristics were of
statistical significance'* .

Seven hundred and fifty English writing specimens
were collected in person from the specific geographical
locations. Among these, 250 samples were collected from

Consonants
P ora (] Y kha (ko] N g2 (0] Y gna [gv] B ra (1]
D = (o] B cona (o] §F o (o] Q e [axo0] B fa [no]
D a (e i tha [to] B da [w] [ dha [qo] & na [mo]
\® ta [P] QI tha [to] W da [do] Q' dha [d] H na [na]
QT pa [po] ﬁ pha [p9] H ba [bo] \& bha [b9] SI ma [mo]
Y ya (0] ZI ra [P] Ff la [b]
“T $a [folso] 2_{ sa [l I sa [piso] i ha [ho]
Yy r1 B @ (el D ta (o]

Numerals

o) S @ Y 9 So

R v 8 v 9
F 9F P fov A AF wI We A6 F3 6
ar phac chay sat at nay dag
0 1 2 3 4 5 B % El 9 10

12-14

Figure 2. Consonants and numerals in Bengali

1178

Tamilian, Bengali and Hindi people. The subjects fell in
the age group of 18-60 years. Data on their occupational
and educational background were also collected. All of
them had completed primary and secondary school edu-
cation with the regional language, viz. Bengali and
Tamil, Hindi as local language and English as their sec-
ond language.

Each participant was given a typed sample of a para-
graph which had the letters A to Z, all punctuation marks
and numerals from 1 to 10 and was asked to copy the
same on a blank sheet of paper in his/her own handwrit-
ing. He/she was asked not to copy the handwriting of
specimen given or disguise his handwriting. He/she was
also requested to maintain constant flow by writing the
typed sample at one go.

Participants were requested to copy the sample passage
in the space provided below the passage. The handwritten
specimens were carefully studied to identify the charac-
teristic features distinctive of the linguistic groups.

The characteristics of the following were examined:

X, Size of the letters (large, medium and small).

X, Artistic ability (artistic and non-artistic).

X; Loop formation on the stem of letters ‘d’ and ‘b’.

X4 Loop formation on the lower part of the stem of
letter ‘f".

Xs Loop/hook formation in letters ‘S’ and ‘s’.

X Curved uppermost horizontal stroke of letters ‘T,
‘J” and ‘F’.

X5 Curved stroke formation of letter ‘E’.

Consonants
F E T OY9OE AT A H A

ka kha ga gha na ca cha ja ina fa

[ka] [k"2] [=2] [2%] [p2] [¢2] [g"2] [dzo] [d5%=2] [n=]
< S ¥ © U da T 9 4
ta tha da dha na ta tha da dha na
[t2] [t"=] [d=] [d%] [ne] [ta] [t"2] [ds] [d%] [ne]
9 . 49 H H 2 < 5 9
pa pha ba bha ma va ra 1a va
[p=] [p"2] [ba]l [b%s] [me] Li=] [r=] [1=] [va]
'MW ¥ H &
$a sa sa ha
s=1 [s=] [se] [62]
Additional consonants (used in loanwords from Persian, Arabic and English)
aa ba aga za zha fa ra rha
[a2] [x=] [ve]l [z=] [3=] [fa] [t=] [°2]
Common conjunct consonants
g T b 8 A ¥ W § =V
ksa ifa ttka dva dya dda tta dhdha dbha
<
M ™" H A 9 A L
dma  hma hya Sra wa pa pra wa
Numerals
o 2 R 3 g X B 9 ¢ 9 0
N Y
AL & q d9 9R 9N ®: 9| W A Td
Sunya ek do fin car panc chah sit &h  nau  das
0 1 2 3 4 5 6 7 8 9 10
Figure 3. Consonants and numerals in Hindi'’.
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@
Ao X B

Tamil writers writing letter ‘x’

X > X X x

Bengali writers writing letter ‘x’

X 0 XX

Hindi writers writing letter ‘x’

3 L@é &

Tamil writers writing letter ‘E’

C cegck

Bengali writers writing letter ‘E’

Hindi writers writing letter ‘E’

5SS

Figure 4 a—e.

Xs Curved stroke formation of letter ‘X’.

Xy Round top formation of letter ‘A”’.

X0 Round bottom formation of letters ‘V’ and ‘t’.
Xi1 Straight stroke formation of letters ‘M’ and ‘N’.

The number of persons who exhibited the characteristic
features and those who did not were counted as two dif-
ferent parameters, which is a crucial factor in the identifi-
cation and evaluation of class characteristics. The results
have been tested for their statistical significance using the
chi-square test"’.

The handwriting specimens were studied in detail for
characteristic features in letter formation, letter design,
pen-lift, artistic ability which is shown to be written in
cursive format, letter and word spacing and embellish-
ment, etc. The null hypothesism, if true, would have no
statistical significance among the three linguistic groups'
with respect to the frequency of occurrence of any of
the 11 characteristic features stated above.

As there are 11 features under consideration

P(T) = P(B) = P(H), fori=1,2,
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®
s § 3

<= 4 ¢ > A/,i-A—fb\'

Bengali writers writing letter ‘S’

Hindi writers writing letter ‘S’

¢ s hAAAA

Tamil writers writing letter ‘A’

Bengali writers writing letter ‘A’

R AR A

Hindi writers writing letter ‘A’

S S A

Tamil writers writing letter d’

A = o, D
d 22% 3

Bengali writers writing letter ‘d’ like Bengali alphabet ‘tha’

L dd d

Hindi writers writing letter ‘d’

§S

Examples of different alphabets written by Tamil, Bengali and Hindi writers.

where P is the probability of observing a characteristic
feature in the handwriting of a particular linguistic group,
and T, B and H stands for Tamil, Bengali and Hindi
population respectively.

The hypothesis would then be

P(T) # P{(B) and/or P(T) # Pi(H)
and/or P{(H)# P(B) fori=1,2.

For each characteristic feature, a 3 x 2 component table
was constructed to compute the y? value. As shown in
Table 1, the significant level 0.05 was chosen, which is
the commonly accepted level in scientific research. For
degree of freedom =2, the critical value of y* at the
significance level of 0.05 is 5.99 (rounded up to two-
significant figures).

The null hypothesis would be rejected if the y* value is
greater than 5.99. The results of the tested characteristic
features were found to have y? values higher than 5.99,
which proves the significance of the results, which were
tested twice to confirm the accuracy. A 2 x 2 component
table was constructed to compute the y> value and the

1179



RESEARCH COMMUNICATIONS

Table 1. Chi-square values of 11 characteristic features
Chara- Sum Chara- Sum
cteristic of chi- cteristic of chi-
feature Tamil Hindi Bengali square feature Tamil Hindi Bengali square
X Yes Observed 208 77 220 229%* No Observed 108 213 119
Expected 168 168 168 Expected 146.7 146.7 146.7
Chi-square 9.35 49.6 16 Chi-square 10.2 30 5.22
No Observed 42 173 30 Total 250 250 250
Expected 81.7 81.7 81.7 X5 Yes Observed 86 44 43 27.28%*
Chi-square 19.3 102 33 Expected 57.7 577 577
Total 250 250 250 Expected 192.3 1923 1923
X, Yes Observed 121 76 131 27.9* Chi-square 4.17 0.97 1.118
Expected 109.3 109.3  109.3 Total 250 250 250
Chi-square 1.24 10 4.29 Xs Yes Observed 116 46 51 60*
No Observed 129 174 119 Expected 71.0 71.0 71.0
Expected 140.7 140.7 140.7 Chi-square 28.5 8.8 5.63
Chi-square 0.97 7.9 3.34 No Observed 134 204 199
Total 250 250 250 Expected 179.0 179.0 179.0
X; Yes Observed 85 33 102 49.9%* Chi-square 11.3 349 223
Expected 73.3 733 733 Total 250 250 250
Chi-square 1.9 22 11 Xo Yes Observed 151 186 166 11.2*
No Observed 165 217 148 Expected 167.7 167.7 167.7
Expected 176.7 176.7 176.7 Chi-square 1.66 2 0.02
Chi-square 0.8 9.2 4.7 No Observed 99 64 84
Total 250 250 250 Expected 82.3 82.3 823
X4 Yes Observed 140 46 99 75.4% Chi-square 3.37 4.08 0.03
Expected 95.0 95.0 950 Total 250 250 250
Chi-square 21 25 0.2 X0 Yes Observed 54 54 79 8.9%
No Observed 110 204 151 Expected 62.3 62.3 62.3
Expected 155.0 155.0 155.0 Chi-square 1.11 1.11 4.46
Chi-square 13 15 0.1 No Observed 196 196 171
Total 250 250 250 Expected 187.7 187.7 187.7
Xs Yes Observed 51 56 145 100* Chi-square 0.37 0.37 1.48
Expected 84.0 84.0 84.0 Total 250 250 250
Chi-square 13 9.3 44 X Yes Observed 169 134 164 12.2*
No Observed 199 194 105 Expected 155.7 1557 1557
Expected 166.0 166.0 166.0 Chi-square 1.14 3.02 045
Chi-square 6.6 4.7 22 No Observed 81 116 86
Total 250 250 250 Expected 94.3 943 943
X6 Yes Observed 142 37 131 110* Chi-square 1.88 498 0.74
Expected 103.3 1033 103.3 Total 250 250 250
Chi-square 14.5 42.6 7.41

*Indicates values exceeding the critical value of 5.99.

Writing by Tamil writer ‘
ch yj\w a Nes.k'l& 1Gb, 2oxmolt 4
(3’{.9,5 & Taco ad 'anu will ¢

Writing by Bengali writer

2“]’%’4«%‘!‘5 )
.;/ﬁlt/vﬂf /

Writing by Hindi writer

ot Vo, and Borls
i alind S

wﬁ@%

Loyl has gome 4o Switzeylamd .
L hote fon good mews. He Wi
hoxe fon o Week ok 143b

Figure 5.
writers.

English handwriting specimen by Tamil, Bengali and Hindi
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results are summarized in Table 2. With the significance
level set at 0.05 and the degree of freedom =1, the
critical value of y* would be equal to 3.84 (rounded up to
two significant figures). A computed value which is lar-
ger than 3.84 is denoted as statistically significant'®>>.
The following class characteristics were observed from
the present study: (i) The curved stroke formation of let-
ter ‘x” was found to be a characteristic in the English
handwriting of Tamilians in India (Figure 4 a). (ii) The
loop formation on the lower part of letter ‘S’ was found
to be a characteristic in the English handwriting of Ben-
galis in India (Figure 4 b). (iii) The round top formation
of letter ‘A’ was found to be a characteristic in the Eng-
lish handwriting of Hindi writers in India (Figure 4 c).
(iv) The straight stroke formation of letters ‘M’ and ‘N’
was found to be a characteristic in the English handwrit-
ing of Tamilians in India. (v) The loop formation

CURRENT SCIENCE, VOL. 107, NO. 7, 10 OCTOBER 2014
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Table 2. Chi-square values of the 11 characteristic features found to be statistical significant

Sum Sum Sum
Tamil Hindi of 2 Tamil Bengali of 2 Hindi Bengali of 2
X, Yes Obs 208 77 140.0% 208 220 23 77 220 169.6%
Exp 1425 1425 214.0 214.0 148.5 148.5
7’ 30.1 30.1 0.2 0.2 34.4 34.4
No Obs 42 173 42 30 173 30
Exp 107.5 107.5 36.0 36.0 101.5 101.5
7’ 39.9 39.9 1.0 1.0 50.4 50.4
Total 250 250 250 250 250 250
X, Yes Obs 121 76 17.0% 121 131 0.8 76 131 24.9%
Exp 98.5 98.5 126.0 126.0 103.5 103.5
7’ 5.1 5.1 0.2 0.2 7.3 7.3
No Obs 129 174 129 119 174 119
Exp 151.5 151.5 124.0 124.0 146.5 146.5
7’ 3.3 33 0.2 0.2 5.2 5.2
Total 250 250 250 250 250 250
X; Yes Obs 85 33 30.0% 85 102 2.5 33 102 48.3%
Exp 59.0 59.0 93.5 93.5 67.5 67.5
e 115 115 0.8 0.8 17.6 17.6
No Obs 165 217 165 148 217 148
Exp 191.0 191.0 156.5 156.5 182.5 182.5
7’ 3.5 3.5 0.5 0.5 6.5 6.5
Total 250 250 250 250 250 250
X, Yes Obs 140 46 75.6% 140 99 13.5% 46 99 27.3%
Exp 93.0 93.0 119.5 119.5 72.5 72.5
e 23.8 23.8 3.5 3.5 9.7 9.7
No Obs 110 204 110 151 204 151
Exp 157.0 157.0 130.5 130.5 177.5 177.5
7’ 14.1 14.1 3.2 3.2 4.0 4.0
Total 250 250 250 250 250 250
Xs Yes Obs 51 56 0.3 51 145 74.1% 56 145 65.9%
Exp 53.5 53.5 98.0 98.0 100.5 100.5
e 0.1 0.1 22.5 22.5 19.7 19.7
No Obs 199 194 199 105 194 105
Exp 196.5 196.5 152.0 152.0 149.5 149.5
7’ 0.03 0.03 14.5 14.5 132 132
Total 250 250 250 250 250 250
Xe Yes Obs 142 37 95.9% 142 131 1.0 37 131 79.2%
Exp 89.5 89.5 136.5 136.5 84 84
7’ 30.8 30.8 0.2 0.2 26.3 26.3
No Obs 108 213 108 119 213 119
Exp 160.5 160.5 113.5 113.5 166 166
e 172 172 0.3 0.3 133 133
Total 250 250 250 250 250 250
X5 Yes Obs 86 44 18.3% 86 43 193% 44 43 0.0
Exp 65.0 65.0 64.5 64.5 435 435
7’ 6.8 6.8 7.2 7.2 0.0 0.0
No Obs 164 206 164 207 206 207
Exp 185.0 185.0 185.5 185.5 206.5 206.5
7’ 2.4 2.4 2.5 2.5 0.0 0.0
Total 250 250 250 250 250 250
Xs Yes Obs 116 46 44.7% 116 51 38.0% 46 51 0.32
Exp 81.0 81.0 83.5 83.5 48.5 48.5
7’ 15.1 15.1 12.6 12.6 0.13 0.13
No Obs 134 204 134 199 204 199
Exp 169.0 169.0 166.5 166.5 201.5 201.5
e 7.2 7.2 6.3 6.3 0.03 0.03
Total 250 250 250 250 250 250
(Contd)
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Table 2. (Contd)
Sum Sum Sum
Tamil Hindi of 2 Tamil Bengali of 2 Hindi Bengali of 2
Xo Yes Obs 151 186 11.2%* 151 166 1.9 186 166 3.84
Exp 168.5 168.5 158.5 158.5 176 176
7’ 1.8 1.8 0.4 0.4 0.57 0.57
No Obs 99 64 99 84 64 84
Exp 81.5 81.5 91.5 91.5 74 74
7’ 3.8 3.8 0.6 0.6 1.35 1.35
Total 250 250 250 250 250 250
Xio Yes Obs 54 54 0.0 54 79 6.4% 54 79 6.40*
Exp 54.0 54.0 66.5 66.5 66.5 66.5
7’ 0.0 0.0 23 23 2.35 2.35
No Obs 196 196 196 171 196 171
Exp 196.0 196.0 183.5 183.5 183.5 183.5
7’ 0.0 0.0 0.9 0.9 0.85 0.85
Total 250 250 250 250 250 250
X1 Yes Obs 169 134 10.3* 169 164 0.2 134 164 7.48%*
Exp 151.5 151.5 166.5 166.5 149 149
7’ 2.0 2.0 0.04 0.04 1.51 1.51
No Obs 81 116 81 86 116 86
Exp 98.5 98.5 83.5 83.5 101 101
7’ 3.1 3.1 0.1 0.1 2.23 2.23
Total 250 250 250 250 250 250

*Indicates values exceeding the critical value of 3.84.

on the stem of letter ‘d” was found to be a characteristic
in the English handwriting of Bengalis in India
(Figure 4 e).

Also, sizes of letters are observed to be bigger for Eng-
lish handwriting by Hindi writers and the writings were
less slanted when compared with those by Bengali and
Tamilians.

English writings by Bengalis have the common feature
of artistic abilities. The group preferred to use cursive
strokes and ornamental features and that could be due to
their accustomed hand in writing Bengali letters. The
English writings by Bengalis were fluent and rhythmic.

Many people describe English letter ‘d’ which means
Bengali character ‘5’ (tho), another possible impact could
be the many ‘hiatuses’ in their English handwriting. The
formation of ‘X’ with two straight crossing strokes was
replaced with two curved strokes. These observed fea-
tures of Bengali writers using round and cursive and
artistic strokes in English handwriting could be due to the
influence of their local writings in Bengali language.

Tamilian writers preferred to use long, broad strokes
with a slight curvature and the small eyelet formation at
the bottom part of letter ‘E’, shaped like ‘£’ (Figure 4 d).
Tamil letters are formed by long strokes running left and
right as well as up and down to complete the design. This
aspect is reflected in their English writings.

Hindi writers leave a wide space between letters and
words, and exhibited a relatively large letter size, and
there was lack of connectivity between letters. The
placement of punctuation mark also showed relatively
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large spacing relative to letters when compared to
Tamil and Bengali writers. A lack of fluency was also
observed.

The present study provides a statistical examination
and determination of class characteristics in English
handwriting indicative of the three major linguistic
groups of India, in Tamil, Bengali and Hindi. Using these
findings, one may be able to determine the class
characteristics in English handwriting of different
linguistic groups as well as the region or state of origin of
the writers.
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