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Introduction

Forensic science is the field of science, in which we apply the
knowledge of science to the obtained evidences from the crime
scene, to examine, and to identify the suspect. In forensic science,
there are many branches which deal with different types of
evidences, and questioned documents is one of the branches, which
deals with examination of documents obtained either from the
victim, or the crime scene or from the old records. Further, scientific
methods are applied as well as our scientific knowledge is applied
to the documents obtained for the further analysis, in order to have
a significant information to have a lead in our cases. Documents
obtained as evidences might be deliberately altered, undergone
changes, damaged, forged, and related questions which arises in
the court [1].

In day to day life, people do their signatures on various
documents like entry registers, cheque, forms, etc. Generally,
individual on daily basis perform same activities. Therefore, mostly
questioned documents include signature forgery, thus we can
say that signatures are very important in examining questioned
documents. A signature is basically a handwritten text or kind
of drawing of someone’s name, or even a letter or symbol that a
person writes on documents as a proof of his or her identity with an
intent. The writer of a signature is a signatory or signer. A signature

Questioned document is very integral part of forensic science. Signature analysis comes under this branch of forensic science.
This research has been conducted to relate the signatures with the age which may help in establishing the authorship or contribute
in establishing. An understanding of signature features and fashion of their variation in signatures of the individual’s ranging from
14 to 60 years of age by dividing them into three different group (i)14-20 years (ii)21-30 years (iii)31-60 years with the comparative
study based on those signature features among the three different groups stated. The signature samples from the individuals were
collected on the sample sheet. Highlight of our study was, that no such significant relation was present in between the signature
features and their fashion of variation in signature with change in age of the specimen.

is somewhat like a handwritten of that individual, so we can say

that a signature reflects someone’s handwriting or drawing pattern
(2]

The function of a signature is to unalterably stick to a document
a person’s uniquely personal, undeniable self-identification as
physical evidence of that person’s personal witness and certification
of the content of all, or a specified part, of the document. For
example, the role of a signature in many consumer contracts is not
only to provide evidence of the identity of the contracting party, but
also to provide evidence of informed consent and deliberation [2].
Just like fingerprint which bears individuality of the person just like
that signatures also holds importance place in the field of forensic
science, generally signatures are related to the person’s behavioural
characteristics, thinking, attitude, personality etc. which means
signatures not only tell us about name of the authority or person
but also gives insight of the person character, trait, personality also

(3]-

Research which had been conducted before on handwriting,

drawing and signatures had given as follows-

a.  Various methods and techniques have been introduced by
researchers for the purpose of identification and verification
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of the hand-written signature of an individual by the help
computer software [4,5].

b.  With increase in age and other changes in life collectively
effects the mind, body, motoric skills also which can be observed
from an individual’s hand writing, drawing and signatures [6,7].

c.  Analyses of handwriting and signature with help by
applying kinematics [8,9].
d. Difference in speed of handwritings in males and females

of different ages [4,5,9].

e.  Handwriting features analyses individuals who are
Parkinson disease and depressed patients [8,10].

So, with this we can also say that there will be variations in
signatures design of a person with increase in age and addition
to that we can also say that hand written signature can also give
us an idea about the age of that person, or we can have a rough
estimate of an age from his or her handwritten signatures? As from
the research work conducted before had mainly focused on age and
handwritings in order to have insight whether age effects the hand
writing patterns or not in different age groups.

Methodology

Collection of Samples

a.  Subjectwas settled and then their signature samples were
collected on a sample sheet.

b.  Five to six signature samples from ball point pen were
collected for each subject with their consent.

c.  Total 90 samples were collected, they were grouped into
different groups according to the age of the individuals.

Inclusive Criteria

Following considerations were kept in mind while including
individuals:

i. All the individuals who are well educated (including
housewives).

ii.  All the individuals who had good knowledge of English
language.

iii.  All the individuals who do their signatures in Roman.
iv.  All the individuals who sign from very less to very often.

Exclusive Criteria

Following considerations were kept in mind while excluding
individuals:

i. All the individuals who are not well educated.

ii.  All the individuals who have less knowledge of English
language.

iii.  All the individuals who do their signatures in any other
language or form besides Roman.

iv.  All the individuals who use their thumb print in the place

of signatures.
Analysis of Samples
Samples were first grouped in accordance with-:
L. 14- 20 years
II. 21-30years
III. above 30 years

Individually all samples were observed based on following
parameters:

a.  Penlifts.

b.  Alignments.

c.  Abbreviations.

d.  Special characters.

e. Connecting strokes.

f. Clarity of alphabets in signatures.

Pen Lifts

Pen lifts are defined as habit of lifting the pen from surface at
the time of writing. Usually it means that the pen has been entirely
lifted from the paper as that effect on the paper results in a break
in a continuous line that represent part or all a letter or sequence
of letters in signature. During analysis of pen lifts in signature
samples special attention was given whether there are pen lifts or
not like in Figure 1, in every person’s signature and the occurrence
of these pen-lifts among the group was seen. Out of total numbers
(30 samples in each groups) samples, percentage of signatures with
pen-lifts was then calculated in all the three groups respectively.

s

Figure 1: Depiction of the pen-lifts with help marked
arrows.

Alignment

Alignment is an arrangement in a straight line or in correct
relative positions. We have looked for the alignment in which
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signature starts from the lower end and terminates at the higher
end, higher elevation of the terminal end was preferred. Out of total
numbers (30 samples in each groups) of samples, percentage of the
signatures with that alignment was then calculated in all the three
groups respectively Figure 2.

~

Figure 2: Depiction the preferred alignment in the
L signature.

Abbreviations

Generally, abbreviation is defined (here) as employment of
short form for the convenience by using first initial alphabet of
first name or second name or middle name in the signatures like in
Figure 3. So, trends of using abbreviations was observed in three of
the groups respectively. Out of total numbers (30 samples in each
groups) of samples, percentage of signatures with abbreviation(s)
was then calculated in all the three groups respectively.

s N

L Figure 3: Depiction of abbreviation(s) in signature.

/
Special Characters
. 0
Figure 4: Encircled patterns and shapes depicting special
character present in the signature. )

When any character other than letters is incorporated it is
known as special characters for example- stars or dots (other
than ‘I’ dots) or drawing or an artistic stroke(s) fused with any
alphabet(s). There were various special characters that were

present diversely in the all signature samples imparting every
signature its own uniqueness. So, all signatures were analysed
by only giving the preference that whether the signature possess
any special character(s) or not. Out of total numbers (30 samples
in each groups) of samples, percentage of signatures with special
character(s) was then calculated in all the three groups respectively
Figure 4.

Connecting Strokes

Connecting strokes are the extended tails of a letter which
connect them with each other, they bridge up letters of name in
signature. Our analysis was concerned about whether alphabets
present in the signature samples are clear or not, with connecting
strokes or not. From those further depiction of name was seen like
in Figure 5. Out of total numbers (30 samples in each groups) of
samples, percentage of signatures in which the criteria mentioned
for the connecting strokes were present was then calculated in all
the three groups respectively.

' 0

| Figure 5: Depiction of the clear and unclear characters.

Percentage of Clarity of Alphabets

Those alphabets which are clearly readable from the signatures
which will further also give us an idea of the name from the

signatures. It was calculated as: -

TOTAL NUMBER OF ALL CLEAR CHARATERS IN SIGNATURE x
100

TOTAL NUMBER OF ALL CHARACTERS INSIGNATURES

For example, there are total eleven clear and unclear characters
or alphabets out of which eight alphabets are clear i.e.'m’,’a’, 'n’, v/,
’e’,’k’ and 'r’, according to formula (8/11x 100 = 72.72%)we can say
that nearly 72% of clarity of alphabets in the signature is present.

Convention used while counting total alphabets:

a.  While looking for the clear and unclear characters seen
whether name from signature was visible or not for just to had
rough estimate about the possible alphabets used by the person

in his or her signatures.

b.  Clear alphabet was given complete count and named as
clear character. For each clear alphabet one count was added.

c.  Alphabets which were mixed with one another alphabet,
alphabet which was appeared to be complete beside being
mixed with other alphabet was given complete count and
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another alphabet which mixed was given a half count with

respect to clarity.

d.  While counting for the total characters those partially
formed alphabets or different shapes of alphabet which were
confusing to judge were given complete count respectively and
termed as non-clear character. And then they were added with

total counts of clear characters present in the signature.

e. If each alphabet in signature was clearly visible with
proper shape and design than 99% clarity was considered in

signature.

f. If no alphabet is clear 1% of clarity was considered in the

signature.

g.  After calculating the individual percentage of clarity total
mean of all percentages in all three groups were then calculated
which was tabulated (in chapter of observations and results)
and further from that for more understanding a bar graph was

prepared (in chapter of observation and results).
Observations

Pen Lifts

In the Figure 6, graph shows the percentage of pen lifts in three
different age groups. It is abundantly found in group 1. Followed by
group3 and 2. People from group 1 do not sign frequently we can
say so; they show a greater number of pen lifts.

~
PEN LIFTS %AGE
922
90
88
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B84
82
80
78
GROUP1 GROUP2 GROUP3
Figure 6: Bar graph showing %age of pen-lift among the
oups.
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Figure 7: Bar graph showing %age of alignment among the
oups.
& i )

In Figure 7, refers to the fashion of signature ascending
upwards towards its side which is greatly shown by group 2. Other
two groups have been deviated from the sample alignment that has
been considered.

Abbreviations

The Figure 8, graph shows that abbreviations used by people of
group 3 are more than the other two groups with group 1 being the
least. As group 3 people tend to sign very frequently, they try to save

time by using abbreviations in their signature.
s N

ABB. %AGE

GROUPL GROUP2 GROUP3

Figure 8: Bar graph showing %age of abbreviations among
the groups.

Special Characteristics

In Figure 9 Group 2 was one with the highest percentage of
individuals who uses special characters in their signatures. As more
than 50% of people in a sample space of 30 of each group have been
observed to use special characteristics which may differ in a bigger

sample space.
s D
S.C

GROUP1 GROUP2 GROUP3

Figure 9: Bar graph showing %age of special characters
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Figure 10: Bar graph showing %age of connecting strokes
among the groups.

-
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In Figure 10, Connecting strokes have been clearly observed
more in group 1 as they write on daily basis so show their
handwriting features here. But again, as there is no significant

difference in group 2 and group 3.
Clarity

In Figure 11, Most of the alphabets used in signatures were
clearer in group1 than the other two groups. As people from group

1 write frequently so they form letters clearly.

CLARITY %AGE

GROUP1 GROUP2 GROUP3

Figure 11: Bar graph showing %age clarity among the
groups.

Results and Discussion

On the basis observations mentioned in previous chapter the

following results from the observations were observed:

Table 1 showcases the percentage value observed in group 1 i.e.
14 to 20 years. Above calculated percentages were calculated out of
30 samples which were taken in account for the study in this group.
Out of 30 samples there were 90% of samples were with pen-
lifts, 80% of the samples were having alignment that was heading
upward in direction as signature ends ,26% of samples had used
abbreviations ,86 % of the samples had special characters and 74%

of connection strokes with clear formation of alphabets.

Table 1: % age characteristics observed in Group 1.

S.no Characteristics %age out of total 30 samples
1 Pen-lifts 90
2 Alignment 80
3 Abbreviations 26
4 Special Characteristics 86
5 Connecting strokes 74

Table 2 showcases the percentage value observed in group 2 i.e.
21 to 30 years. Above calculated percentages were calculated out of
30 samples which were taken in account for the study in this group.
Out of 30 samples there were 83% of samples were with pen-
lifts, 86% of the samples were having alignment that was heading
upward in direction as signature ends ,33% of samples had used
abbreviations ,99 % of the samples had special characters and 40%
of connection strokes with clear formation of alphabets.

Table 2: %age characteristics observed in Group 2.

S.no Characteristics %age out of total 30 samples
1 Pen-lifts 83
2 Alignment 86
3 Abbreviations 33
4 Special characteristics 99
5 Connecting strokes 40

Table 3 showcases the percentage value observed in group 3
i.e. above 30 years. Above calculated percentages were calculated
out of 30 samples which were taken in account for the study in
this group. Out of 30 samples there were 86% of samples were
with pen-lifts, 60% of the samples were having alignment that was
heading upward in direction as signature ends ,43% of samples had
used abbreviations ,66 % of the samples had special characters and
37% of connection strokes with clear formation of alphabets.

Table 3: %age characteristics observed in Group 3.

S.no Characteristics %age out of total 30 samples
1 Pen-lifts 86
2 Alignment 60
3 Abbreviations 43
4 Special characteristics 66
5 Connecting strokes 37

Inthe Table 4, average percentage regarding clarity in signatures
of respective groups were showcased. The percentage displayed
in the table is an average mean percentage out of 30 samples of
respective groups. Firstly, the individual percentages of clarity were
calculated for each signature sample and then average percentage
of clarity among 30 samples of each group was determined.

Table 4: Average percentage of clarity in signatures among the
three groups.

S.no Groups Average %age of clarity
14-20 years 73
2. 21-30years 54
3. Above 30 years 50

The study resulted that:

a) Penlifts in three different age groups, abundantly found in
group 1. Followed by group3 and 2. People from group one does
not sign frequently we can say so; they show a greater number
of pen lifts. But also pen lift is a characteristic of handwriting, so
people belonging to any age group can possess it.

b)  The fashion of signature ascending upwards towards its
side which is greatly shown by group 2 followed by group 1.
There is a very less chance to differentiate between group 1 and
2 so this factor too is less insignificant to specify age groups

c) Abbreviations used by people of group 3 are more. As
group 3 people tend to sign very frequently, they try to save
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time by using abbreviations in their signature. But this factor is
insignificant if we link it to age as it was found that people with
a long name too tend to use abbreviations and they can belong

to any age group.

d) The mostcommon characteristic observed was underlines
followed by dots. There were mixed characteristics too. Group
2 was one with the highest percentage. As more than 50%
of people in a sample space of 30 have been observed to use
special characteristics which may differ in a bigger sample

space.

e) Connecting strokes have been clearly observed more
in group 1 as they write on daily basis, so they show their
handwriting features. But again, as there is no significant
difference in group 2 and group 3 this factor too has not been
successful for the study conducted.

f)  Most of the alphabets used in signatures were clearer
in groupl than the other two groups. As people from group
1 write frequently so they form letters clearly. This factor too
does not show very significant difference.

Various method in systems were developed and introduced
by the experts and the researcher’s regarding identification and
verification of hand-written signatures. In present study various
handwritten signatures were analysed in order to observe various
features in them. And to study this, the age factor was divided into
three groups. Eventually seven features were chosen during the
study.

The points which has limited the study were pondered as
follows:

a.  All the subjects from whom samples were collected, were
educated and had knowledge of Roman alphabet’s and basic
English.

b.  Theyall have been practicing handwriting since they were
in school.

c.  Some were frequent writers of their signatures and some

were not.

d.  Only those signatures were studied which were done in
English Roman literature.

e.  Assumptions were made that, subjects were healthy at
the time of giving sample and were not under any influence any

drugs and alcohol.

f. Signature sample from younger subjects (< 14 years)
were not considered to be studied. And majority of the sample
in group 1 were of subjects 18 and19-year-old.

g. If any subject used any other alphabet other than the
Roman character’s, those were considered as special characters.

Conclusion

It is concluded from the given study that features which were
observed were having similar occurrence among the age group
which were desired to studied. Most of the features found were
common in all groups. No significant variation in features were
seen which were chosen with the thought that they will change
with an aging and these changes will be evident in signatures but
no such variation in features was found among the groups. While
studying no significant difference among features were observed
beside percentage clarity which had shown significant difference
with respect to other two groups but no significant difference
among them. Hence it is recommended more need of deeper study
and methods are required in this field of interests computerized
or software-based study will harvest more satisfactory outcomes
regarding this type of study as there will be features which can
only be analysed with help of software only. At last we can say that
from only studying features of signatures one cannot estimate the
age of an individual from his or her signatures and addition to it
more work can be done in this area for deeper understanding in the
desired area of interest [11-22].
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