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Handwriting is a neuro-muscular phenomenon, which is affected by the author’s 
gender, age, ethnicity, the system of handwriting learned, content, purpose, writ-

ing protocol, whether written from memory, dictated, or copied out, writing instru-
ments, changes in the handwriting of an individual over time, etc. It has been estab-
lished by studies that handwriting is an acquired skill. Handwriting is also related to 
the cognitive aspects of the brain with the muscular movements. Therefore, it can be 
hypothesized that a certain degree of commonness exists in the handwriting features 
of the people of the same population group. Few researches had been conducted in 
this aspect to identify the ethnic origin of author through distinctive characteristics of 
their handwriting, which reflects their ethnic origin. Out of these works, a couple of 
studies took quantitative approach to statistically examine the characteristics of hand-
writing. This research will help in identifying the authors of anonymous writings. Also 
the work will help the anthropological researchers in identifying the ethnic origin of 
writer based on their ethno-linguistic handwriting features. We approach this prob-
lem using multilingual writers. We have focused on a very distinctive ethno-linguistic 
groups such as Telugu, Malayalam, Bengali and Hindi writers, to double check the re-
sults. Further comparison is done with the findings of the data obtained from control 
population. Each set of group contains 50 samples.

India is home to a wide variety of 
ethno-linguistic groups, which can 
been witnessed in their different 

religious practices, cultural traditions 
and various languages spoken in the 
country (Pal, U., Jayadevan, R., and 
Sharma, N. 2012). Being an acquired skill 
perfected by an individual with practice 
over a long period of time, handwriting 
is categorized as the most complex 
perceptual-motor skill. It is a neuro-
muscular phenomenon in which the 
image formed by brain is replicated on a 
writing surface via a writing instrument 
with the help of muscles of limb (Sharma, 
2017). The chirography of an individual’s 
writing is a highly individualistic 

characteristic which represents the form 
of writing. It includes the penmanship, 
use of abbreviations, different shape and 
size of letters. The chirography is affected 
by many factors which includes ethnicity, 
mother tongue, purpose of writing, 
writing surface, writing instrument, 
gender, age, changes in writing with 
time, and most importantly whether the 
writing is written from memory, dictation 
or copying (Osborn, 1929). 

Any individual’s handwriting 
development begins with mere scribbling 
on the surface and later these scribbles 
take the form of letters and figures of a 
particular language script. It has been 
observed that the handwriting practice 
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which a child acquires generally is copied from 
the adults around him or her during their early 
cognitive development. It has been studied and 
widely accepted that for a 2-year-old child, it is 
acceptable that he/she start using straight strokes 
to imitate the orderly shapes given to him/
her to copy.  The usage of horizontal strokes is 
observed at the age of 2 years and 6 months and 
further 6 months later, that is, at the age of three 
years the children get familiar with the usage of 
round formations too. This habit of imitating 
shapes to get accustomed to the writing of script 
is being widely used across the world to ensure 
the learning of a particular script. It has been 
observed that at the age of 5 years 6 months the 
children are fully familiar with different types 
of strokes whether they are straight, horizontal, 
round, vertical, square or triangle, this implies 
that the child is ready for learning the formation 
of letter and figures.

The importance of which language is learnt 
as a first writing language cannot be more 
emphasized when viewed under the lens of study 
conducted by Feder in 1991. Feder studied the 
handwriting habits of children aging from age 
of 6 years up-to middle school. In this study it 
was concluded that children with age 6 years to 
7 years the handwriting quality and penmanship 
grows quickly which reaches a stability by the age 
of 7 years to 8 years. The habit of chirography is 
seemed to be developed at the age of 8 years to 
9 years. Another phase of development is seen 
in terms of involuntary action, organizations 
usage of vocabulary to characteristically arrange 
thoughts into words is observed at the stage of 
middle school. 

Revealing the ethnicity of an individual 
by means of handwriting identification is 
termed as handwriting accents. (https://
www.translatemedia.com/translation-blog/
handwriting-accents-penmanship-can-betray-
language-identity/). Handwriting recognition 
has been in practice since late 1800s. First case of 
handwriting recognition was reported in France 
in 1894 under the name “Bordereau Story” (http://
www.lprinfo.com/history-handwriting-analysis.
htm). The relevance of determining handwriting 
accents is not a new concept, it was first used 
in criminal investigation in 1932 in the case of 

kidnapping of Charles Augustus Lindbergh, 
Jr., in the state of New Jersey, USA (https://
www.fbi.gov/history/famous-cases/lindbergh-
kidnapping). Earlier the accent determination was 
based on the science of linguistic, now-a-days the 
researchers are basing this determination using 
the handwriting characteristics.

Related Works: The basis of handwriting 
recognition relies on the fact that every individual 
has his/her own personalized handwriting. The 
handwriting is an acquired skill, as an individual 
we start learning handwriting at primary school 
level where we learn writing by copying the 
pen-printed style of letter formation (Osborn, 
1929). As the time progresses our handwriting 
becomes personalized with changes coming at 
regular intervals due to factors such as enhanced 
skill, more practice, increased speed of writing, 
increasing age, illness etc. (Hilton, 1963). These 
changes which occur in handwriting happens in 
the general handwriting characteristics whereas 
the basic letter formation i.e., the individual 
writing characteristics remains unchanged. 
This fact is the basis for the identification of the 
handwriting of an individual (Hilton, 1963).

As spoken language the handwriting of an 
individual is also affected by the fact of his/her 
own mother-tongue. As in spoken language the 
mother-tongue affects the accent of the any other 
language learnt to be spoken afterwards same 
accent can be detected in the secondary language 
learnt to write after the mother-tongue. This 
accent is referred to as the handwriting accent 
of an individual. (https://www.translatemedia.
com/translation-blog/handwriting-accents-
penmanship-can-betray-language-identity/). Many 
researchers have argued that determining the 
ethnicity or ethnic origin from the handwriting 
of an individual is difficult. But on the other 
hand, there are immense proof available in the 
literature where the ethnicity or the ethnic origin 
of an author can be determined from the way of 
writing the secondary language learnt (Kapoor & 
Saini, 2017; Hadhrami, 2017; Farooq, Lorigo & 
Govindaraju, 2006; Cheng 2005). 

Determining the handwriting accent is 
extremely beneficial in the field of forensic science. 
With the results obtained one can establish the 
identity of the anonymous authors, threat, ransom 
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letters, which ultimately help the investigating 
agencies to narrow down the list of the suspects. 
Also, for this purpose the science of linguistic 
also plays a major role. The fact that the learning 
of a secondary language is greatly affected by the 
mother tongue is well established in the linguistic 
science (Shabani, et al. 2016; Denizer, 2017; 
Yigzaw, 2013; Mehrabi, 2014). The results of the 
studies indicate that when a secondary language 
is spoken its accent, grammar and pronunciation 
is greatly influenced by the mother tongue of the 
individual. When the same secondary language 
is written, the same influence is observed there 
also. This fact can be established by using the 
technique of text-mining of computing science 
(Ramaiah, et al, 2012). It has been observed that 
the characteristics influenced by the movement of 
the limbs are affected by the writing movements 
of mother tongue. Also, the basic letter formation, 
the movement of strokes is found to be influenced 
by the mother tongue. By determining such 
similarities one can establish the handwriting 
accent of the questioned author.  

Objectives: 
The objectives of the research work are 

summarized below. 
1.	 To identify the individuals with bi-lingual 

writing characteristics in the target population. 
2.	 Establish the similar letter formations in both 

first and second languages. 
3.	 Identify the handwriting accent on the basis of 

regional ethnicity. 

method

For a study of handwriting pertaining to different 
individuals, the sample handwritings from various 
persons should be available. To collect such 
samples of handwritings the following protocol 
will be used: 

The standard format to obtain Handwriting 
exemplar is known as ‘London letter’. This letter 
comprises all the alphabets in lower case as well as 
the upper case of English script, and offers a good 
number of characters for thorough examination. 
The bi-lingual writers who can write in their 
mother tongue as well as  in the English language 
easily will be asked to provide their handwriting 
samples in English language. The sample for each 

first language is 100 in the age group of 21 to 30 
years.  The analysis of the writing samples will be 
carried out by examining the handwriting habits 
(similarities and dissimilarities) along with the 
natural variations. For a thorough and scientific 
examination, lenses of various magnifications (2X 
approx.) were used along with stereomicroscope.

Examination is done to see whether the samples 
exhibit the characteristics of a freely and naturally 
prepared writing. Some of the characteristics of 
naturally prepared writing include consistent 
slant and size, thickening and thinning of the lines 
as the writing instrument changes direction, and 
tapered beginning and ending strokes that occur 
once the writing instrument comes into contact 
with or leaves the paper. Additionally, each body of 
writing is examined to assess internal consistency, 
comparability, and variation and to determine 
the presence or absence of individualizing 
characteristics. Statistical operations are to be 
utilized to test the validity of the hypothesis.

Sl. No. General Characterists

1 Alignment 

2 Skill

3 Slant

4 Speed 

5 Spacing

6 Relative Size

Sl. No. General Characterists

7 Proportion of Letters

8 Movement

9 Rhythm

10 Pen Pressures

11 Line Quality

General	 Sub-Category	 Numerical 
Characteristics		  Nomenclature
Alignment	 Horizontal	 1
	 Ascending	 2
	 Descending	 3
Skill	 Inferior	 1
	 Medium	 2
	 Superior	 3
Speed	 Slow	 1
	 Medium	 2
	 Fast	 3

Table 1 General Characteristics identified

Table 2 Sub-Categories and their Numerical Nomenclature
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result & discussion

For the purpose of analysis of the data the 
writers with Telugu as first language are treated as 
test samples, Set-I labeled as S1 to S50, Malayalam 
as first language are treated as test samples, Set-II 
labeled as S51 to S100, Bengali as first language are 
treated as test samples, Set-III labeled as S101 to 
S150 and the writers with Hindi as first language 
are treated as control samples, Set-IV labeled as 
C1 to C50 (refer Table 4). From the data analyzed 
for general and individual characteristics, it is 
found that the writers of set I exhibit similar 
general handwriting characteristics specially in 
terms of alignment, relative size and proportion 
of letters which is in accordance with that of their 
first language. The same results were observed for 
the writers of set II, III, IV.

For individual characteristics the following 
common observations were made for Set I:
•	 Spur commencement of ‘g’ with retrace at apex 

and rotundity of oval, formation of elongated 
loop with compression at base.

•	 Rotundity of oval of ‘R’, formation of retrace at 
buckle part as well as tapered curve finish and 
straight nature of staff of character.

•	 Inward hooked commencement of ‘a’, rotundity 
of oval, formation of a twist/ a retrace at staff 
and peculiar curve finish.

•	 Slanted nature of staff of ‘B’, rotundity of lobes, 
formation of leg at buckle part, direction of 
extent of character.

•	 Shape of body curves parts of ‘s’, formation of 
cusp at apex and an impulse at base of these 
character as a variation.

•	 In ‘i’ dot, formation of circle and its relative 
location and size.

For individual characteristics the following 
common observations were made for Set II:

•	 tick commencement of ‘g’ with retrace at top 
and round circular formation, formation of 
elliptical loop with compression at base.

•	 Sphericalness of oval of ‘R’, formation of 
buckle at the mid body, with tick curve finish 
and round nature of staff of character.

•	 Outward hooked commencement of ‘a’, 
roundness of oval, formation of a twist/buckle 
at staff and distinct curve finish.

•	 Round/curved start of staff of ‘B’, 

General	 Sub-Category	 Numerical 
Characteristics		  Nomenclature
Slant	 Vertical		  1
	 Forward		  2
	 Backward		  3
Relative Size	 Small		  1
	 Medium		  2
	 Large		  3
Line Quality	 Smooth		  1
	 Consistent		  2
	 Normal		  3
Proportion of Letters	 Same		  1
	 Different		  2
Movement	 Finger		
	 Combined with		
	 Wrist		  1
	 Wrist		
	 Combined with		
	 Forearm		  2
	 Finger		
	 Movement		  3
	 Wrist		
	 Movement		  4
	 Forearm		
	 Movement		  5
Spacing	 Narrow		  1
	 Medium		  2
	 Wide		  3
Pen Pressure	 Light		  1
	 Medium		  2
	 Dark		  3
Line Quality	 Jerky		  1
	 Interrupted		  2
	 Smooth		  3

Table 2	 General Characteristics: Sub-Categories and their  
	 Numerical Nomenclature (continued...)

Table 3 Individual Characteristics: Letter formation

Table 4 Segregation of data based on first language

Type of Alphabet Name of Alphabet

Letters above the Line B, L

Letters below the Line G, y

Letters on the line a, R

Data Set 1st Language 2nd Language Labeling 

Set-I Telegu English S1 to S50

Set-II Malayalam English S51 to S100

Set-III Bengali English S101 to S150

Set-IV Hindi English C1 to C50
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sphericalness of lobes, formation of buckle 
at mid body, short and round appearance of 
character.

•	 Shape of body curves at start and end with 
small loops of ‘s’, formation of point at apex 
and an impulse at base of these character as a 
variation.

•	 In ‘i’ dot, formation of circle and its relative 
location and size.
All these characteristics are found to be in 

accordance with the letter formation style of their 
mother tongue. 

conclusion

The examination of the writings of different 
individuals was undertaken. Their writing 
habits have been studied the both general and 
individual. The aspect of natural variation, with 
regard to its nature and extent, was also studied 
from these writings. Like-with-like comparison 
of the writings of each individual show that they 
show consistency. It was also observed that each 
individual has a unique set of writing habits. It is 
thus concluded that two individuals show similar 
set of writing habits. 

Since the sets of handwritings show very 
surprising similarities of individual characteristics 
in letters of common words, which are greatly 
influenced by the script of the author’s mother 
tongue, which explains why these characteristics 
are not found in concordance with the established 
principles of handwriting science.

With respect to the results obtained it can be 
concluded that the handwriting of an individual 
is greatly influenced by the mother tongue of 
the author, which in turn can determine the 
accent of handwriting. The results obtained here 
are in concordance with the hypothesis of the 
experimental work, which was spoken language 
affects the letter formation of the second written 
language learnt subsequently.  

Figure 1	 General Characteristics: Sub-Categories and their 

Figure 2	 General Characteristics: Sub-Categories and their 

Figure 3	 General Characteristics: Sub-Categories and their 

Figure 4	 General Characteristics: Sub-Categories and their 

Acknowledgement:
The authors have made no acknowledgment in this article. 
Conflict of Interest: 
The authors declare that there is no commercial or financial  
links that could be construed as conflict of interests.
Source of Funding:   
The author declares that there is no funding for this project.



173indian journal of forensic medicine and pathology | special issue-2

Handwriting Accents to Reveal Cultural Identity of Author: An Indian Approach

1.	 Ab Manan, N. A., Zamari, Z. M., 
Pillay, I. A., Adnan, A. H. M., Yusof, J., 
& Raslee, N. N. (2017). Mother tongue 
interference in the writing of English as a 
Second Language (ESL) Malay learners. 
International Journal of Academic 
Research in Business and Social Sciences, 
7(11), 1294-1301.

2.	 Ball, G.R., Srihari, S.N.: Comparison of 
statistical models for writer verification. 
In: Proceedings Document Retrieval and 
Recognition XVI, San Jose, CA, SPIE (2009) 
7247OE 1{8}

3.	 Cheng N, Lee G K, Yap B S, Lee L T, Tan 
S K and Tan K P. (2005). Investigation 
of Class Characteristics in English Hand-
writing of the Three Main Racial Groups: 
Chinese, Malay and Indian in Singapore. 
J Forensic Sci, Vol. 50, No. 1, Paper ID 
JFS2004005, Available online at: www.
astm.org

4.	 Deepani V & Kapoor A K. (2018). Vari-
ability In Human Handwritings: An Indian 
Understanding. International Journal of 
Humanities and Social Sciences (IJHSS) 
ISSN(P): 2319-393X; ISSN(E): 2319-3948 
Vol. 7, Issue 4, Jun - Jul 2018; 27-32 © 
IASET

5.	 Denizer, E. N. (2017). Does Mother 
Tongue Interfere in Second Language 
Learning? Journal of Foreign Language 
Education and Technology, 39-54

6.	 Dweik, B. and Abu Al Hommos, M. 
(2007). The effect of Arabic proficiency on 
the English writing of bilingual Jordanian 
students, Online Submission, ERIC Num-
ber: ED497505.

7.	 Dweik, B.( 1986) Research Papers in 
Applied Linguistics. Hebron. Hebron 
University Press.

8.	 Ellis, R. (1986) Understanding Second 
Language Acquisition . New York.Oxford 
University Press.

9.	 Farooq F, Lorigo L, Govindaraju V. 
(2006) On the Accent in Handwriting 
of Individuals. Guy Lorette. Tenth 
International Workshop on Frontiers in 
Handwriting Recognition, Oct 2006, La 
Baule (France), Suvisoft. 

10.	 Feder, K.P., handwriting,development,-
competency,intervention, vol;49, 1991, 
page(312-317)

11.	 Gass, S. M. (2000). Fundamentals of sec-
ond language acquisition. In J.W. Rosen-
thal (Ed.), Handbook of undergraduate 
second language education (pp. 29-46). 
Mahwah, New Jersey: Lawrence Erlbaum 
Associate, Inc., Publishers.

12.	 Hadhrami AAA (2017) Regional Vari-
ation in Letter Joining Habits in Arabic 
Writers. Forensic Res Criminol Int J 4(2): 
00103. DOI: 10.15406/frcij.2017.04.00103

13.	 Hilton O. (1963). Some basic rules for the 
identification of hand-writing. Med Sci 
Law. 1963 Apr;3:107-17. PMID:13954607

14.	 Kapoor, A.K., Saini, M. (2017). 
Handwriting as a means of Cultural 
Identity. J Forensic Sci & Criminal Inves. 
2017; 3(1): 555605. DOI:10.19080/JFS-
CI.2017.03.555605.

15.	 Karim, K., & Nassaji, H. (2013). First 
language transfer in second language 
writing: An examination of current 
research. Iranian Journals of Language 
Teaching Research, 1(1), 117-134.

16.	 L.E. Baum, “Inequality and Associated 
Maximization Technique in Statistical 
Estimation of Probabilistic Functions of 
Markov processes”, Inequalities, vol.3, 
1972, pp.1-8.

17.	 Mathur S & Choudhary S K. (2014). Ex-
amination Of Handwritten Documents Of 
Unfamiliar Scripts: A Forensic Viewpoint 
On Various Indian Languages. Interna-
tional Journal Of Research In Applied, 
Natural And Social Sciences. ISSN(E): 
2321-8851; ISSN(P): 2347-4580 Vol. 2, 
Issue 4, Apr 2014, 137-144

18.	 Mehrabi, N. (2014). The Effect Of 
Second Language Writing Ability On First 
Language Writing Ability. Theory And 
Practice In Language Studies, 4(8), 1686-
1691.

19.	 Osborn A.S. Questioned Document 1929 
Albany, N.Y., Boyd printing company; 
London, Sweet & Maxwell, Limited 1929.

20.	 Pal, U., Jayadevan, R., and Sharma, 
N. (2012). Handwriting recognition 
in Indian regional scripts: A survey 
of offline techniques. ACM Trans. 
Asian Lang. Inform. Process. 11, 1, 
Article 1 (March 2012), 35 pages. DOI = 
10.1145/2090176.2090177 http://doi.
acm.org/10.1145/2090176.2090177

21.	 Ramaiah C, Porwal U and Govindaraju 
V. (2012). Accent Detection in Hand-
writing based on Writing Styles. 2012 
10th IAPR International Workshop on 
Document Analysis Systems © 2012 IEEE 
DOI 10.1109/DAS.2012.13

22.	 Saini M, & Kapoor A K. (2014). Variabili-
ty In Handwriting Patterns Among Ethnic 
Groups Of India International Journal of 
Humanities and Social Sciences (IJHSS) 
ISSN(P): 2319-393X; ISSN(E): 2319-3948 
Vol. 3, Issue 1, Jan 2014, 49-60 © IASET

23.	 Saini M, et al. (2015). Impact of Heredity 
and Environment in Familial Similarity 
of Handwriting. International Journal 
of Computer and Electronics Research 
[Volume 4, Issue 1, February 2015]

24.	 Saini M, Srinivasan A and Kapoor A K. 
(2015). Inheritance of Handwriting Fea-
tures. International Refereed Journal of 
Engineering and Science (IRJES). Volume 
4, Issue 4 (March 2015), PP.01-05 ISSN 
(Online) 2319-183X, (Print) 2319-1821

25.	 Saini M, Srinivasan A and Kapoor A 
K. (2015). Inheritance of Handwriting 
Features. International Refereed Journal 
of Engineering and Science (IRJES) ISSN 
(Online) 2319-183X, (Print) 2319-1821 
Volume 4, Issue 4 (March 2015), PP.01-05 
www.irjes.com

26.	 Shabani M, Tahriri A, Ardebili S F. 
(2016). The Impact of First and Second 
Languages on Azerbaijani EFL Learners’ 
Writing Ability. International Journal 
of Education & Literacy Studies ISSN 
2202-9478 Vol. 4 No. 1; doi:10.7575/
aiac.ijels.v.4n.1p.24 URL:  http://dx.doi.
org/10.7575/aiac.ijels.v.4n.1p.24

27.	 Sharma B. R. (2017). Handwriting Foren-
sics. Universal Publication House, Edition 
2017 

28.	 Sharma, Vinny and Jain, A.K. and 
Johri, Prashant and Jindal, Gunjan, 
Offline Handwriting Recognition to De-
termine the Handwriting Accents – A Pilot 
Study (February 21, 2020). Available at 
SSRN: https://ssrn.com/abstract=3551011 
or http://dx.doi.org/10.2139/ssrn.3551011

29.	 Srihari SN, Cha S-H, Arora H, Lee S. 
Handwriting identification: research 
to study validity of individuality of 
handwriting & develop computer-assisted 
procedures for comparing handwriting. 
Buffalo (NY): University at Buffalo, State 
University of New York; 2001 TR No.: 
CEDAR-TR-01-1

30.	 Yigzaw, A. (2013). Students’ first 
language writing skills and their English 
language proficiency as predictors of their 
English language writing performance. 
Journal of languages & culture 4 (6), 109-
114.

Web links:

31.	 http://www.lprinfo.com/history-hand-
writing-analysis.htm

32.	 https://www.fbi.gov/history/famous-cas-
es/lindbergh-kidnapping

33.	 https://www.translatemedia.com/trans-
lation-blog/handwriting-accents-pen-
manship-can-betray-language-identity/

references


