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الم�صتخل�ش
جانب  �إلى  �لأ�صلية  لغتهم  وكتابة  �لتحدث  �لجميع  يتعلم  �لهند،  في 
للكتابة.  �إلى نظامين مختلفين  يتعر�ض �لجميع  لذلك،  �لإنجليزية.  �للغة 
ولية  لأ�صخا�ض من  �لإنجليزية  �ليدوية  �لكتابة  �لحالية  �لدر��صة  وحللت 
خ�صائ�ض  فح�ض  كان  ما  �إذ�  لبحث  وك�صمير  و�لبنجاب  بر�دي�ض  �ندر� 
تعلم  �لذي  �لمكان  �أو  للكاتب  ي�صاعد في تحديد �لجن�صية/�لعرق  �لأ�صلوب 

فيه �لكاتب �لكتابة. 
بلغاتهم  �لثانوي  �لتعليم  �لدر��صة  في  �لم�صاركون  �لأ�صخا�ض  �أكمل 
ولوحظت  ثانية.  كلغة  �لإنجليزية  �للغة  مع  جنب  �إلى  جنباً  �لإقليمية 
بين  و�لتباعد  �لترقيم  �أ�صكال �لحروف وعلامات  مثل  خ�صائ�ض مميزة 

�لحروف و�لهو�م�ض. 
كان  �إذ�  ما  لتحديد  كاي  مربع  �ختبار  با�صتخد�م  �لبيانات  وحللت 
وحددت  �لإنجليزية.  �للغة  كتابات  في  كبيرة  طبقية  خ�صائ�ض  هناك 
�إح�صائية.  دللة  ذ�ت  بفروقات  تتمتيز  �لطبقية  �لخ�صائ�ض  بع�ض 
لوحظ  لأنه  �لأ�صلية،  لغتهم  �لمعتادة في  �لكتابة  تاأثير  �إلى  ويُعزى حدوثها 
�لعينات.  بع�ض  في  للاإنجليزية  �ليدوية  �لكتابة  على  �لإقليمية  �للغة  �أثر 
وت�صاعد �لنتائج فاح�صو �لأدلة �لجنائية من تحديد �لخ�صائ�ض �لطبقية 
با�صتخد�م  مختلفة  وليات  من  للاأ�صخا�ض  �لإنجليزية  �للغة  كتابات  في 

�لإجر�ء �لمتبع وربما تحديد �لجن�صية �أو �لأ�صل �لعرقي للكاتب.
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Abstract
The present study analyzed the English handwriting of subjects 

from Andhra Pradesh, Punjab and Jammu and Kashmir to investi-

gate whether the examination of style characteristics helps deter-

mine the nationality/ethnicity of the writer or the place where the 

writer learned writing.

 The subjects had completed secondary education in their re-

spective regional languages along with English as a second lan-

guage. Characteristic features such as letter formations, punctua-

tion marks, spacing between letters, and margins were observed. 

The data were analysed using the chi- square test to determine sig-

nificant class characteristics in the English handwritings. 

Significant class characteristics were identified; these occur-

rences were attributable to the influence of habitually writing in 

their native language, because the impact of regional language on 

the subject’s English handwriting was observed in a few samples. 

Forensic document examiners will be able to determine class 

characteristic in the English handwritings of people from different 

states using the established procedure and possibly also determine 

the nationality or ethnic origin of writers.

mailto:komal2saini%40yahoo.com?subject=komal2saini%40yahoo.com
http://crossmark.crossref.org/dialog/?doi=10.26735/16586794.2018.028&domain=pdf
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marks on separate A4 sheets with their favoured hands. 

They were asked to write the paragraph four times. The 

subjects included both men and women above 18 years of 

age who were acquainted with English (Roman script) and 

had completed secondary education in their regional lan-

guages (Telugu, Kashmiri or Urdu and Gurumukhi) in their 

native states. Figure-1 shows the Telugu and Gurumukhi 

scripts [9,10] and the native scripts of Andhra Pradesh and 

Punjab, respectively. Figure-2 shows Kashmiri and urdu 

scripts [11,12] used in Jammu and Kashmir. Additional 

information about the subjects, such as their educational 

qualifications, the class level at which they began to learn 

English, and their average writing habit per day was also 

obtained with their consent.

1. Introduction
India is a land of numerous languages and has been 

called  a ‘tower of veritable languages’. Each Indian state 

has its own dialect that is used while both speaking and 

writing. Every person learns to speak and write their own 

native language and script along with English. For exam-

ple, the Telugu and Gurumukhi scripts are used in Andhra 

Pradesh and Punjab, respectively,  along with English. 

Kashmiri and Urdu scripts are used in Jammu and Kashmir 

along with English. Writing systems help to distinguish the 

writer from a group of writers or  differentiate him from 

writers of other systems [1- 3]. A review of the literature 

shows that different research has been conducted on this 

subject. Jasuja et al. [4] analyzed the class characteristics 

of the Gurumukhi script of the Punjabi population. Turner 

et al. [5] determined class characteristics of the Gurumukhi 

script in handwritings of first and second generation Pun-

jabis in the United Kingdom. Cheng et al. [6] and Shah and 

Dahiya [7] established a procedure based on a statistical 

method for determination of nationality or ethnic origin of 

writers in English handwriting by different writers. Turn-

bull et al. [8] studied class characteristics in the English 

handwriting of Polish and  English people.

This study focused on determining the significant class 

characteristics of people from different states and the influ-

ence of their native language and scripts on their English 

handwriting.

2. Materials and Methods 
Three hundred handwriting specimens were collected 

from subjects in the three Indian states: Andhra Pradesh, 

Punjab, and Jammu and Kashmir. The subjects were asked 

to write passages consisting of  alphabets and diacritic 

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India

Figure 1- Telugu and Gurumukhi scripts [9, 10].

Figure 2- Kashmiri and Urdu scripts [10, 11].
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P(A)=P(K) = P(Pu)

Where, P is the probability of observing a characteris-

tic feature in English handwriting of subjects. ’A’ denotes 

Andhra Pradesh, ‘K’ denotes Jammu and Kashmir and 

‘Pu’ denotes Punjab.

The alternate hypothesis would be:

P(A) ≠P(K) ≠P (Pu)

For each characteristic feature, 3*2 component table 

was constructed to compute Chi-Square value with the 

significance level set at 0.05.The results were tabulated. 

Table-1 shows chi-square values of statistically significant 

characteristics; that exceeded the value 5.99. At the degree 

of freedom 2, the critical value of Chi-Square would be 

5.99 (rounded up to 3 significant features). If the tested 

characteristic features had a sum of Chi-Square value 

greater than 5.99, the null hypothesis would be rejected; 

that is, the characteristic feature is of significance in that 

group.

Furthermore, to find out the inference group of all char-

acteristic features, each state was compared with the other 

two states separately. For each characteristic feature, 2*2 

component table was constructed to compute Chi-Square 

with the significance level chosen (0.05). The results were 

tabulated. Table-2 shows Chi-square values of statisti-

cally significant characteristic features; that exceeded the 

value 3.84. For the degree of freedom 1, the critical value 

of Chi-Square would be 3.84 (rounded up to 3 significant 

features). The computed value of sum of Chi-Square that is 

larger than 3.84 denoted statistical significance of the par-

ticular characteristic feature which proved the significance 

of the results.

The following features were found to be significant 

class characteristics of above mentioned States: 

The handwriting specimens were carefully examined to 

identify the distinctive features of respondents of different 

states. The following characteristics were examined:

1. Margins 

2. Punctuation marks and ‘i’ and ‘j’ dots (form and 

placing) 

3. Spacing between letters and punctuation marks 

4. Letter forms: 

• Loop/hook formation in ‘s’ and ‘S’

• “h” and “k” having loop at top

• Loop formation on the stem of ‘d’

• ‘d’ with stem and circle

• Loop formation on lower part of the stem of ‘f’

• Loop formation on the upper part of the stem of ‘f’

• Round top formation of ‘A’

• ‘b’ written as ‘6’

• ‘t’ crossings

The respondents, who exhibited (present) the charac-

teristic feature and those who do not (absent) were counted 

as two different parameters. The observed data were coded 

to binary variables 0 and 1 for the absent and present of 

characteristic features, respectively. This is an important 

factor in the evaluation of class characteristics. The data 

were analyzed using Chi-Square test to find out significant 

characteristic features of English handwriting of three In-

dian states.

3. Results and Discussion
Three hundred handwriting samples (100 respondents 

each from Andhra Pradesh, Punjab, and Jammu and Kash-

mir) were examined for various characteristics in English 

handwriting. Pearson Chi- Square Test was applied on the 

data and found to be useful in finding significant features 

of the three States. The null hypothesis held that there is no 

overall difference in the handwritings of respondents from 

three states. If the null hypothesis is true:
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Table 1- Chi-square values of statistically significant characteristic feature that exceeded the value 5.99.

Characteristic Features Andhra
Pradesh Kashmir Punjab  Sum of chi

square p-value

1. Loop formation on 
stem of ‘ d’

Yes

 Observed 21 34 11

15.5 0.0

 Expected 22 22 22

 Chi-square 0.0 6.5 5.5

 No

 Observed 79 66 89

 Expected 78 78 78

Chi-square 0.0 1.8 1.6

2. Loop formation on 
lower part of stem of ‘f’

Yes

 Observed 42 47 67

14.0 0.0

 Expected 52 52 52

 Chi-square 1.9 0.5 4.3

 No

 Observed 58 53 53

 Expected 48 48 48

Chi-square 2.1 0.5 4.7

3. Loop formation on up-
per part of stem of ‘f’

Yes

 Observed 29 49 58

17.8 0.0

 Expected 45.3 45.3 45.3

 Chi-square 5.9 0.3 3.5

 No

 Observed 71 51 42

 Expected 54.7 54.7 54.7

Chi-square 4.9 0.2 2.9

4. Loop formation on ‘s’
 

Yes

 Observed 25 46 19

19.1 0.0

 Expected 30.0 30.0 30.0

 Chi-square 0.8 8.5 4.0

 No

 Observed 75 54 81

 Expected 70.0 70.0 70.0

Chi-square 0.4 3.7 1.7

5. Hook formation in ‘s’

Yes

 Observed 37 36 31

0.9 0.6

 Expected 34.3 34.7 34.7

 Chi-square 0.2 0.1 0.4

 No

 Observed 63 64 69

 Expected 65.3 65.3 65.3

Chi-square 0.1 0.0 0.2

6.‘b’ written as ‘6’

Yes

 Observed 37 21 60

32.2 0.0

 Expected 39.3 39.3 39.3

 Chi-square 0.1 8.5 10.9

 No

 Observed 63 79 40

 Expected 60.7 60.7 60.7

Chi-square 0.1 5.5 7.0

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India
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Characteristic Features Andhra
Pradesh Kashmir Punjab  Sum of chi

square p-value

7.‘d’ with stem and circle

Yes

 Observed 63 59 41

11.1 0.0

 Expected 54.3 54.3 54.3

 Chi-square 1.4 0.4 3.3

 No

 Observed 37 41 59

 Expected 45.7 45.7 45.7

Chi-square 1.6 0.5 3.9

8. Round top formation of 
‘A’

Yes

 Observed 12 12 36

24.0 0.0

 Expected 20.0 20.0 20.0

 Chi-square 3.2 3.2 12.8

 No

 Observed 88 88 64

 Expected 80.0 80.0 64

Chi-square 0.8 0.8 3.2

9. ‘h’ having loop at top 

Yes

 Observed 16 31 27

6.5 0.0

 Expected 24.7 24.7 24.7

 Chi-square 3.0 1.6 0.2

 No

 Observed 84 69 73

 Expected 75.3 75.3 75.3

Chi-square 10 0.5 0.1

10. ‘k’ having loop at top 

Yes

 Observed 5 20 19

11.2 0.0

 Expected 14.7 14.7 14.7

 Chi-square 6.4 1.9 1.3

 No

 Observed 95 80 81

 Expected 85.3 85.3 85.3

Chi-square 1.1 0.3 0.2

11.‘a’ with hiatus

Yes

 Observed 14 10 17

- -

 Expected

 Chi-square

 No

 Observed 86 90 83

 Expected

Chi-square

12.‘t’ written as ‘+’

Yes

 Observed 60 16 48

42.7 0.0

 Expected 41.3 41.3 41.3

 Chi-square 8.4 15.5 1.1

 No

 Observed 40 84 52

 Expected 58.7 58.7 58.7

Chi-square 5.9 10.9 0.8

Table 1 - (continued)

Saini & Kaur
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Characteristic Features Andhra
Pradesh Kashmir Punjab  Sum of chi

square p-value

13.Upper ‘t’ crossing

Yes

 Observed 23 7 27

68.9 0.0

 Expected 41.7 41.7 41.7

 Chi-square 8.4 20.7 5.2

 No

 Observed 77 25 73

 Expected 58.3 58.3 58.3

Chi-square 6.0 19.0 3.7

14. Middle ‘t’ crossing

Yes

 Observed 77 25 50

54.1 0.0

 Expected 50.7 50.7 50.7

 Chi-square 13.7 13.0 0.0

 No

 Observed 23 75 50

 Expected 49.3 49.3 49.3

Chi-square 14.1 13.4 0.0

15. Lower ‘t’ crossing

Yes

 Observed 0 0 7

14.3 0.0

 Expected 2.3 2.3 2.3

 Chi-square 2.3 2.3 9.3

 No

 Observed 100 100 93

 Expected 97.7 97.7 97.7

Chi-square 0.1 0.1 0.2

16. Upper to middle ‘t’ 
crossing

Yes

 Observed 0 0 10

20.7 0.0

 Expected 3.3 3.3 3.3

 Chi-square 96.7 96.7 96.7

 No

 Observed 100 100 90

 Expected 96.7 96.7 96.7

Chi-square 0.1 0.1 0.5

17. Middle to lower ‘t’ 
crossing 

Yes

 Observed 0 0 6

12.2 0.0

 Expected 2.0 2.0 2.0

 Chi-square 2.0 2.0 8.0

 No

 Observed 100 100 94

 Expected 98.0 98.0 98.0

Chi-square 0.0 0.0 0.2

18. Margins left, top right 
present 

Yes

 Observed 0 8 22

27.6 0.0

 Expected 10.0 10 10

 Chi-square 10.0 0.4 14.4

 No

 Observed 100 92 78

 Expected 90.0 90.0 90.0

Chi-square 1.1 0.0 1.6

Table 1 - (continued)

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India
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Characteristic Features Andhra
Pradesh Kashmir Punjab  Sum of chi

square p-value

19. Margins left and top 
present 

Yes

 Observed 17 40 44

19.0 0.0

 Expected 33.7 33.7 33.7

 Chi-square 8.3 1.2 3.2

 No

 Observed 83 60 56

 Expected 66.3 66.3 66.3

Chi-square 4.2 0.6 1.6

20. Margins left and right 
present

Yes

 Observed 60 0 0

150.0 0.0

 Expected 20.0 20.0 20.0

 Chi-square 80.0 80.0 80.0

 No

 Observed 40 100 100

 Expected 80.0 80.0 80.0

Chi-square 20 5 5

21. Margins top and right 
present

Yes

 Observed 0 0 6

12.2 0.0

 Expected 2.0 2.0 2.0

 Chi-square 2.0 2.0 8.0

 No

 Observed 100 100 94

 Expected 98.0 98.0 98.0

Chi-square 0.0 0.0 0.2

22.Margins present at top

Yes

 Observed 10 21 51

45.3 0.0

 Expected 27.3 27.3 27.3

 Chi-square 11.0 1.5 20.5

 No

 Observed 90 79 49

 Expected 72.7 72.7 72.7

Chi-square 4.1 0.6 7.7

23. Margins present at left

Yes

 Observed 2 9 3

6.5 0.0

 Expected 4.7 4.7 4.7

 Chi-square 1.5 4.1 0.6

 No

 Observed 98 91 97

 Expected 95.3 95.3 95.3

Chi-square 0.1 0.2 0.0

24. No margins

Yes

 Observed 11 22 10

7.2 0.0

 Expected 14.3 14.3 14.3

 Chi-square 0.8 4.1 1.3

 No

 Observed 89 78 90

 Expected 85.7 85.7 85.7

Chi-square 0.1 0.7 0.2

Table 1 - (continued)

Saini & Kaur
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Table 2- Chi-square values of statistically significant characteristic feature that exceeded the value 3.84.

Character-
istics 

 Andhra
Pradesh

Kash-
mir

 Sum
of χ2

 Andhra
Pradesh Punjab  Sum of

χ2
Kash-
 mir

Pun-
jab

 Sum
 of χ2

1. Loop 
formation 
on stem of 

‘ d’

Yes

 Observed 21 34

4.2

21 11

3.7

34 11

15.2

 Expected 27.5 27.5 16.0 16.0 22.5 22.5

 Chi-square 1.5 1.5 1.6 1.6 5.9 5.9

 No

 Observed 79 66 79 89 66 89

 Expected 72.5 72.5 84.0 84.0 77.5 77.5

Chi-square 0.6 0.6 0.3 0.3 1.7 1.7

2. Loop 
formation 
on lower 

part of stem 
of ‘f’

Yes

 Observed 42 67

0.5

42 67

12.6

47 67

8.2

 Expected 54.5 54.5 54.5 54.5 57.0 57.0

 Chi-square 2.9 2.9 2.9 2.9 1.8 1.8

 No

 Observed 58 33 58 33 53 33

 Expected 45.5 45.5 45.5 45.5 43.0 43.0

Chi-square 3.4 3.4 3.4 3.4 2.3 2.3

3. Loop 
formation 
on upper 

part of stem 
of ‘f’

Yes

 Observed 29 49

8.4

29 58

17.1

49 58

1.6

 Expected 39.0 39.0 43.5 43.5 53.5 53.5

 Chi-square 2.6 2.6 4.8 4.8 0.4 0.4

 No

 Observed 71 51 71 42 51 42

 Expected 61.0 61.0 56.5 56.5 46.5 46.5

Chi-square 1.6 1.6 3.7 3.7 0.4 0.4

4. Loop 
formation 

on ‘s’

Yes

 Observed 25 46

9.6

25 19

1.0

46 19

16.6

 Expected 35.5 35.5 22.0 22.0 32.5 32.5

 Chi-square 3.1 3.1 0.4 0.4 5.6 5.6

 No

 Observed 75 54 75 81 54 81

 Expected 64.5 64.5 78.0 78.0 67.5 67.5

Chi-square 1.7 1.7 0.1 0.1 2.7 2.7

5. Hook 
formation 

in ‘s’

Yes

 Observed 37 36

0.0

37 31

0.8

36 31

0.6

 Expected 36.5 36.5 34.0 34.0 33.5 33.5

 Chi-square 0.0 0.0 0.3 0.3 0.2 0.2

 No

 Observed 63 64 63 69 64 69

 Expected 63.5 63.5 66.0 66.0 66.5 66.5

Chi-square 0.0 0.0 0.1 0.1 0.1 0.1

6. ‘b’ writ-
ten as ‘6’

Yes

 Observed 37 21

6.2

37 60

10.6

21 60

31.6

 Expected 29.0 29.0 48.5 48.5 - -

 Chi-square 2.2 2.2 2.7 2.7 - -

 No

 Observed 63 79 63 40 79 40

 Expected 71.0 71.0 51.5 51.5 - -

Chi-square 0.9 0.9 2.6 2.6 - -

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India
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Character-
istics 

 Andhra
Pradesh

Kash-
mir

 Sum
of χ2

 Andhra
Pradesh Punjab  Sum of

χ2
Kash-
 mir

Pun-
jab

 Sum
 of χ2

7. ‘d’ with 
stem and 

circle

Yes

 Observed 63 59

0.3

63 41

9.7

59 41

6.5

 Expected 61.0 61.0 52.0 52.0 50.0 50.0

 Chi-square 0.1 0.1 2.3 2.3 1.6 1.6

 No

 Observed 37 41 37 59 41 59

 Expected 39.0 39.0 48.0 48.0 50.0 50.0

Chi-square 0.1 0.1 2.5 2.5 1.6 1.6

8. Round 
top forma-
tion of ‘A’

Yes

 Observed 12 12

0.0

12 36

15.8

12 36

15.8

 Expected 12.0 12.0 24.0 24.0 24.0 24.0

 Chi-square 0.0 0.0 6.0 6.0 6.0 6.0

 No

 Observed 88 88 88 64 88 64

 Expected 88.0 88.0 76.0 76.0 76.0 76.0

Chi-square 0.0 0.0 1.9 1.9 1.9 1.9

9. ‘h’ hav-
ing loop at 

top 

Yes

 Observed 16 31

6.3

16 27

3.6

31 27

0.0

 Expected 23.5 23.5 21.5 21.5 30.5 30.5

 Chi-square 2.4 2.4 1.4 1.4 0.0 0.0

 No

 Observed 84 69 81 73 69 63

 Expected 76.5 76.5 78.5 78.5 69.5 69.5

Chi-square 0.7 0.7 0.4 0.4 0.0 0.0

10. ‘k’ hav-
ing loop at 

top 

Yes

 Observed 5 20

10.3

5 19

9.3

20 19

0.0

 Expected 12.5 12.5 12.0 12.0 19.5 19.5

 Chi-square 4.5 4.5 4.1 4.1 0.0 0.0

 No

 Observed 95 80 95 81 80 81

 Expected 87.5 87.5 88.0 88.0 80.5 80.5

Chi-square 0.6 0.6 0.6 0.6 0.0 0.0

11. ‘a’ with 
hiatus

Yes

 Observed 14 10

0.8

14 17

0.3

10 17

2.1

 Expected 12.0 12.0 15.5 15.5 3.5` 13.5

 Chi-square 0.3 0.3 0.1 0.1 0.9 0.9

 No

 Observed 86 90 86 83 90 83

 Expected 88.0 88.0 84.5 84.5 86.5 86.5

Chi-square 0.0 0.0 0.0 0.0 0.1 0.1

12. ‘t’ writ-
ten as ‘+’

Yes

 Observed 60 16

41.1

60 48

2.9

16 48

23.5

 Expected 38.0 38.0 54.0 54.0 32.0 32.0

 Chi-square 12.7 12.7 0.7 0.7 8.0 8.0

 No

 Observed 40 84 40 52 84 52

 Expected 62.0 62.0 46.0 46.0 68.0 68.0

Chi-square 7.8 7.8 0.8 0.8 3.8 3.8

Table 2 - (continued)

Saini & Kaur
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Character-
istics 

 Andhra
Pradesh

Kash-
mir

 Sum
of χ2

 Andhra
Pradesh Punjab  Sum of

χ2
Kash-
 mir

Pun-
jab

 Sum
 of χ2

13. Upper 
‘t’ crossing

Yes

 Observed 23 75

54.1

23 27

0.4

75 27

46.1

 Expected 49.0 49.0 25.0 25.0 51.0 51.0

 Chi-square 13.8 13.8 0.2 0.2 11.3 11.3

 No

 Observed 77 25 77 73 25 73

 Expected 51.0 51.0 75.0 75.0 490 49.0

Chi-square 13.3 13.3 0.1 0.1 11.8 11.8

14. Middle 
‘t’ crossing

Yes

 Observed 77 25

54.1

77 50

15.7

25 50

13.3

 Expected 51.0 51.0 63.5 63.5 37.5 37.5

 Chi-square 13.3 13.3 2.9 2.9 4.2 4.2

 No

 Observed 23 75 23 50 75 50

 Expected 49.0 49.0 36.5 36.5 62.5 62.5

Chi-square 13.8 13.8 5.0 5.0 2.5 2.5

15. Lower 
‘t’ crossing

Yes

 Observed 0 0

0

0 7

7.3

0 7

7.3

 Expected 0 0 3.5 3.5 3.5 3.5

 Chi-square 0 0 3.5 3.5 3.5 3.5

 No

 Observed 100 100 100 93 100 93

 Expected 100 100 96.5 96.5 96.5 96.5

Chi-square 0 0 0.1 0.1 0.1 0.1

16. Upper 
to middle 
‘t’ crossing

Yes

 Observed 0 0

0

0 10

10.5

0 10

10.5

 Expected 0 0 5.0 5.0 5.0 5.0

 Chi-square 0 0 5.0 5.0 5.0 5.0

 No

 Observed 100 100 100 90 100 90

 Expected 0 0 95.0 95.0 95.0 95.0

Chi-square 0 0 0.3 0.3 0.3 0.3

17. Middle 
to lower ‘t’ 

crossing 

Yes

 Observed 0 0

0

0 6

6.2

0 6

6.2

 Expected 0 0 3.0 3.0 3.0 3.0

 Chi-square 0 0 3.0 3.0 3.0 3.0

 No

 Observed 100 100 100 94 100 94

 Expected 100 100 97.0 97.0 97.0 97.0

Chi-square 0 0 0.1 0.1

18. Margins 
left, top 
right pres-

ent 

Yes

 Observed 0 8

8.3

0 22

24.7

8 22

7.7

 Expected 4.0 4.0 11.0 11.0 15.0 15.0

 Chi-square 4.0 4.0 11.0 11.0 3.3 3.3

 No

 Observed 100 92 100 78 .92 78

 Expected 96.0 96.0 89.0 89.0 85.0 85.0

Chi-square 0.2 0.2 1.4 1.4 0.6 0.6

Table 2 - (continued)
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Character-
istics 

 Andhra
Pradesh

Kash-
mir

 Sum
of χ2

 Andhra
Pradesh Punjab  Sum of

χ2
Kash-
 mir

Pun-
jab

 Sum
 of χ2

19. Margins 
left and top 

present 

Yes

 Observed 17 40

13.0

17 44

17.2

40 44

0.3

 Expected 28.5 28.5 30.5 30.5 42.0 42.0

 Chi-square 4.6 4.6 6.0 6.0 0.1 0.1

 No

 Observed 83 60 83 56 60 56

 Expected 71.5 71.5 69.5 69.5 58.0 58.0

Chi-square 1.8 1.8 2.6 2.6 0.1 0.1

20. Margins 
left and 

right pres-
ent

Yes

 Observed 60 0

54.6

60 0

54.6

0 0

0

 Expected 38.5 38.5 38.5 21.5 0 0

 Chi-square 12.1 21.5 12.1 21.5 0 0

 No

 Observed 40 100 40 100 100 100

 Expected 61.5 34.5 61.5 34.5 100 100

Chi-square 7.5 13.5 7.5 13.5 0 0

21. Margins 
top and 

right pres-
ent

Yes

 Observed 0 0

0

0 6

6.2

0 6

6.2

 Expected 0 0 3.0 3.0

 Chi-square 0 0 3.0 3.0

 No

 Observed 100 100 100 94 100 94

 Expected 100 100 97.0 97.0

Chi-square 0 0 0.1 0.1

22. Margins 
present at 

top

Yes

 Observed 10 21

4.6

10 15

1.1

21 15

1.2

 Expected 15.5 15.5 12.5 12.5 18.0 18.0

 Chi-square 2.0 2.0 0.5 0.5 0.5 0.5

 No

 Observed 90 79 90 85 79 85

 Expected 84.5 84.5 87.5 87.5 82.0 82.0

Chi-square 0.4 0.4 0.1 0.1 0.1 0.1

23. Margins 
present at 

left

Yes

 Observed 2 9

4.7

2 3

0.7

9 3

3.2

 Expected 5.5 5.5 2.5 2.5 6.0 6.0

 Chi-square 2.2 2.2 0.1 0.1 1.5 1.5

 No

 Observed 98 91 98 97 91 97

 Expected 94.5 94.5 97.5 97.5 94.0 94.0

Chi-square 0.1 0.1 0.0 0.0 0.1 0.1

24. No 
margins

Yes

 Observed 11 22

4.4

11 10

0.1

22 10

 Expected 16.5 16.5 10.5 10.5 16.0 16.0

 Chi-square 1.8 1.8 0.0 0.0 2.3 2.3

 No

 Observed 89 78 89 90 78 90

 Expected 83.5 83.5 89.5 89.5 84.0 84.0

Chi-square 0.4 0.4 0.0 0.0 0.4 0.4

Table 2 - (continued)
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i. Figure-3 shows ‘t’ written as ‘+’ sign; ‘d’ written as 

a circle or semi-circle with straight stem,  found to 

be characteristic in English handwriting of Andhra 

Pradesh.

ii. Figure-4 shows loop formations on the stem of ‘d’ 

and ‘h’; loop formations on ending strokes of lower-

case ‘s’, found to be characteristic in English hand-

writing of  Jammu and Kashmir.   

iii. Figure-5 shows loop formations on lower and upper 

parts of the stem of ‘f’; ‘b’ written as numeral ‘6’ 

and pointed apex of ‘A’,  found to be replaced with 

rounded top formations in English handwriting of 

Punjab. 

iv. Middle ‘t’ crossing found to be characteristics in 

English handwriting of Andhra Pradesh and Up-

per ‘t’ crossing found to be characteristics in Eng-

lish handwriting of  Jammu and Kashmir (Figure 

-4 shows t crossings). However, ‘t’ crossing var-

ied from upper portion to lower portion in English 

handwriting of subjects from Punjab. (Figure-5 

shows ‘t’ crossing variations from upper to lower)

v. Loop formations on the stem of ‘k’  found to be 

characteristics in English handwriting of both the 

states Punjab and Jammu and Kashmir. This may be 

due to the fact that they are neighbouring states.

English handwritings of subjects from Andhra Pradesh 

were characterised by leaving the left and right margins, 

whereas subjects from Punjab left every margin. In the ma-

jority of cases, no margins were observed for subjects from 

Jammu and Kashmir. However, a few of the subjects left 

the left and top margins.

English handwritings by subjects of  Jammu and Kash-

mir were found to be more artistic with ornamental features 

as compared to the other two states. The features of incor-

poration of loop in alphabets ‘s’, ’b’, ’h’ and ‘k’ were com-

mon. The group used many additional strokes in English 

writings. Many people were observed to write letter ‘j’ as 

the third letter of the Kashmiri script. Figure- 4 shows ‘j’ 

written as third letter of Kashmiri script. These observed 

characteristic features could be due to their favoured hands 

in writing urdu and kashmiri script.

It was also observed that the dots above  ‘i’ and ‘j’ were 

placed towards the right of the body. However, in the hand-

writings of subjects from Punjab, the placement of the dots 

‘i’ and ‘j’ varied being vertically above the body in some 

instances or to the right of the body in others.

Subjects from  Andhra Pradesh  preferred using tick 

marks or circle shaped dots ‘i’ and ‘j’ . The use of circle- 

shaped dots was relatively higher in subjects from Andhra 

Pradesh than in those from other states. This occurrence 

may be attributed  to the possible influence of Telugu script 

letters ‘ah’ and ‘sa’. Subjects from Andhra Pradesh placed 

dots above ‘i’ and ‘j’  to the left of the body. Moreover, the 

crossing of the ‘t’ in  ‘th’ was extended to form the staff of 

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India

Figure 3- Significant class characteristics in the handwritings of 
Andhra Pradesh writers.

Figure 5- Significant class characteristics in the handwritings of 
Andhra Pradesh writers.

Figure 4- Significant class characteristics in the handwritings of 
Kashmir writers.
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‘h’ (Figure-3) . This feature was commonly observed in the 

handwritings of subjects from Andhra Pradesh.

Studies have reported that wide spacing is commonly 

used  after punctuation marks in the handwritings of Tamil, 

Hindi, and Bengali writers [6,7]. However, in the present 

study, subjects from Jammu and Kashmir and Punjab had a 

tendency to leave no space between the letter and punctua-

tion mark. Studies have reported loop formations on the 

stems of ‘d’ and the lower part of ‘s’ as a significant class 

characteristic in Bengali writers. These two characteristics 

were observed in the handwritings of subjects from Jam-

mu and Kashmir, too. Indian writers, in general, share the 

common characteristic of a Rounded top formation on ‘A’; 

subjects from Punjab showed  higher preference for the 

rounded top formation on ‘A’ than subjects from Andhra 

Pradesh and Jammu and Kashmir, in this study [6,7].

4. Conclusion
The English handwritings of subjects from Andhra 

Pradesh, Punjab, and Jammu and Kashmir  were examined 

to study whether style characteristics can help determine 

the nationality/ethnicity of the writer or the state in which 

the writer learned to write. Characteristic features such as 

letter formations, punctuation marks, and spacing between 

letters and margins were observed. The data were analysed 

using the Chi-Square test to determine significant class 

characteristics in the English handwritings.  The present 

research had provided a method based on statistics to de-

termine class characteristics in the English handwritings of 

subjects from three Indian states. Significant class charac-

teristics were identified and their occurrences were attrib-

utable to the influence of habitually writing in their own 

native language, because the impact of regional languages 

on the subjects’ English handwriting was observed in a few 

samples. Using this method, document examiners may be 

able to determine the nationality or ethnic origin of writers. 

The results of this study may help the forensic document 

examiners narrow down the search to people from particu-

lar states.

Conflict of Interest
No potential conflict of interest reported by the authors.

Source of Funding 
None.

References 
1. Kelly JS and Lindblom BS: “Scientific Examination 

of Questioned Documents”, 2nd Edition, CRC Press, 

Bocan Raton, London, New York; 2006. https://doi.

org/10.1201/9781420003765

2. Conway JVP: Evidential Documents, Charles C. Thom-

as Springfield, IL; 1959.

3. Harrison WR: “Suspect Documents: their scientific ex-

amination”, Sweet and Maxwell, London; 1966.

4. Jasuja OP, Singh S. Examination of Gurumukhi script: 

a preliminary report.  Sci. Justice. 1996;36(1):9-13. 

https://doi.org/10.1016/S1355-0306(96)72548-0

5. Turner IJ, Sidhu RK, Love JM. A preliminary study 

investigating class characteristics in the Gurmukhi 

handwriting of 1st and 2nd generation Punjabis. Sci. 

Justice. 2008;48(3):126-32. https://doi.org/10.1016/j.

scijus.2007.10.011

6. Cheng N, Lee GK, Yap BS, Lee LT, Tan SK, Tan 

KP. Investigation of class characteristics in English 

handwriting of the three main racial groups: Chi-

nese, Malay and Indian in Singapore. J Forensic Sci. 

Saini & Kaur

https://doi.org/10.1201/9781420003765
https://doi.org/10.1201/9781420003765
https://doi.org/10.1016/S1355-0306(96)72548-0
https://doi.org/10.1016/j.scijus.2007.10.011
https://doi.org/10.1016/j.scijus.2007.10.011


1047

2005;50(1):JFS2004005-8. https://doi.org/10.1520/

JFS2004005

7. Shah DJ, Dahiya MS. Determination of the state of ori-

gin of the writer from the class characteristics in Eng-

lish handwriting. Curr Sci. 2014:1177-83.

8. Turnbull SJ, Jones AE, Allen M. Identification of the 

class characteristics in the handwriting of Polish people 

writing in English. J Forensic Sci. 2010;55(5):1296-

303. https://doi.org/10.1111/j.1556-4029.2010.01449.x

9. h t t p s : / / u p l o a d . w i k i m e d i a . o r g / w i k i p e d i a /

commons/3/3b/Telugu_script_on_patterned_back-

grounf.gif

10. https://in.pinterest.com/pin/420382946448105033/

11. https://in.pinterest.com/pin/158118636897838390/

12. ht tps: / /upload.wikimedia.org/wikipedia/com-

mons/6/66/Urdu_alphabets.png

13. Horton RA: A study of occurrence of certain handwrit-

ing characteristics in a random population, Internation-

al Journal of Forensic Document Examiners; 1986; 2 

(95-102). (Invalid)

14. Hilton O: “Scientific Examination of Questioned Docu-

ments”, C.R.C. Press, Florida; 1982.

15. Huber RA and Headrick AM: “Handwriting Iden-

tification: Facts and Fundamentals”, CRC Press, 

Boca Raton, London New York; 1999. https://doi.

org/10.1201/9781420048773

16. Osborn A:”Questioned documents”, 2nd edition Toron-

to Boyd printing company; 1929.

17. Schuetzner EM. Class characteristics of hand printing. 

Journal of the American Society of Questioned Docu-

ment Examiners. 1999:5-33.

18. Srihari SN, Cha SH, Arora H, Lee S. Individuality of 

handwriting. J Forensic Sci. 2002;47(4):1-7. https://

doi.org/10.1520/JFS15447J

Forensic Examination of Class Characteristics in English Handwriting of the Three States: Andhra Pradesh, Punjab and Kashmir in India

https://doi.org/10.1520/JFS2004005
https://doi.org/10.1520/JFS2004005
https://doi.org/10.1111/j.1556-4029.2010.01449.x
https://upload.wikimedia.org/wikipedia/commons/3/3b/Telugu_script_on_patterned_backgrounf.gif
https://upload.wikimedia.org/wikipedia/commons/3/3b/Telugu_script_on_patterned_backgrounf.gif
https://upload.wikimedia.org/wikipedia/commons/3/3b/Telugu_script_on_patterned_backgrounf.gif
https://in.pinterest.com/pin/420382946448105033/
https://in.pinterest.com/pin/158118636897838390/
https://upload.wikimedia.org/wikipedia/commons/6/66/Urdu_alphabets.png
https://upload.wikimedia.org/wikipedia/commons/6/66/Urdu_alphabets.png
https://doi.org/10.1201/9781420048773
https://doi.org/10.1201/9781420048773
https://doi.org/10.1520/JFS15447J
https://doi.org/10.1520/JFS15447J

