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IXTRODUCTION

It ie generally sccepted in psychology that
personality is reflected in numerocus ways, such ag in
expregaive zovementa, Une of the most natursl records of
expressive nmovement is found in handwriting spesinens of
practiced writerg, Because these writers have precticed
handwriting extensively, their idlosyncrasies are also reé-
fleoted in thelr handwriting movement without theilr aware-
ness of this phenoamenon,

The great interest in handwriting throughout the
centuries speaks for the general belisf that each indivi-
dusl's handwriting has been studled from meny pointe of
view, It has been studied for charsoterclogliomal deserip~
tions, hereditary, pathologiesl snd other trends, or to tom-
plenent biographles of historiesl figures., Zducationel
research has found it useful in thelr studies, Criminology
has given handwriting an important plsce in its fleld, such
as in natters of forgzery, anonymous writinges, and other
cases where exparts sre tonsulted by courts when the ildentity
of the writer has to he established, In these situations it
is generally scecepted that detection of the wiiterts identity
i» poesible in spite of his efforte at disgulsing it or
forging another person's hendwriting.

To the present writer's Mmowledge, this widely
aceepted view hasg not yet been proven through a eontrolled
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experimental study. Such investigation is most timely in the
rield of graphology, which faves the aoute problem of often
being oeritioized and attacked besasuse of its lack of objec-
tive experimental evidence for the olains iU nakes as &
projestive method,

It is the aim of thiszs study to attenpt such a
controlled objective observation and comparisen. In this
manner, the theory of continuity of personality is examined
through handwriting by s quentitative comparison of spone
taneous handwriting characteristios with the correaponding
characteristies in dlegulsed handwriting. 5y sponteneous
handwriting 1s zmeent the writing used by an individual in
everyday life, while disguleed handwriting would bs the
purposefully sltered spontaneous writing.

The theory of sontinulity of personsiity supports
the view that personality remsins unchenged under ordinasry
ciroumgtances; it follows that its manifestations, sueh as in
expressive movement, should rempln essentially unchanged as
well, Applying this conclusion to handwriting, its charsce
teristies should essentislly remaln unchanged in disgulse,
Thet 18, the individuslity of spontaneous handwriting should
be maintained at least in some sspects of dlsgulsed hande
writing, This study*s aim is to sttempt to egtablish to what
extent charscteristiocs of spontanesus hendwriting remsin

unchanged in dlszulsed handwriting.
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The study begins with a review of the literature in
the field related to individual consiztency of handwriting in
genersl, followed by an evalustion of sources desling with
disgutsed handwriting. Coneluding thia firat seotion iz the
statexent of the hypothesin,

A desoription of the experimentsl design takes up
the gecond pert of the study., It comprises the kind of charao-
teristics selected, thelr definitlons and the statement of
the null hypothesis for eschi the subjects uged ars described
followed by dstelled sexperimentsl procedures, methods of
measurement and statlistioal anslysis,

Iin the final section of this study the results of
these experimental procedures are gilven and interpretation
aof the results attempted, Attentlion is drawn to possible
factors contributing to the methodological problems encounw
tered, The need for further improvement of methodologicel
approaches or entirely different approsches was found te be

supported,



CHAPTER I
REVIZW OF THE LITEBATURE

iAterature desling with graphology or the study of
handwriting was seleoted with regard to the specific aim of
thie thesis, nanely the comparison of spontenesus with
disguised handwriting., The gearch of the literature revealed
no attempts at systematlioc comparison of spontaneocus and
disguised hendwriting, Therefore, to set a genersl theow-
retiosl frame of refersnce for this research, evidence sup-
porting as well as rejecting consistency of individual hand-
writing together with different approaches used to srrive at
these conclusions will be evaluated first, Following this
evaluation will be a section summarizing literature sxisting
on disgulsed handwriting., The chapter contludes with a
statenenit of the major hypothesis,

1., Individusl Consietency of Handwriting i

Aethodologlosl Approssches,

It is geanerally sccepted knowledge that the
signature of an individual is considered his trademark so
to say in everyday life. ¥Yany examples of a simllsyr nature
aould be given since the literature desling with the study of
handwriting 1s extensxive, However, in order to stay within
the specific purpose of this study, only selescted, relevant
naterial will he drought o light here, respecting its
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chronological appearance, In cases where meny similar con-
clusions were arrived at by a number of authors, only 2 few
have been selected s0 as to svoeld repetition,

Hegarding individual consgistency of hendwriting,
five suthors in the fleld of expressive movement were
selocted from amongst the many who 2tress that handwriting
iz a projection of the personalilty,

Ludwig x1asnu,l founder of the Cerman Graphological
3o0iety, stated that there is wnity of character in all
vollitlonal movements of any individual, Applied to gra-
phology, hRandwriting to him represented “the sediment of
1iving”, of charaster, in which esch eingle movement refleots
the suz total of the writer's intelleatusal, emotional send
physical tendencies,

Allport end Vernon'sz studles and observations
based on statisticel evidence, also led thes to the cone-
clusion "that there is some degree of unity in personality,
thet this unity is reflected in expression, and that, for this
reason, acts and habits of expreszsion ghow & certaln consisg-

tensy among themnlves".a

1 John Elderkin Bell, ¢_Tec
Longmen's Jreen & (o,, p. 293, quoting Ludwig nlages, iande
gohrift und Cherskter, Leipslg, Barth, 1913.

2 G. 4. Allport and P, &, Vernon §§%g;gg in
g;gfefg;vg Hovenent, lew York, The ﬁuamilian ompany, 1933,
Po [
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Bell put similer idess into these words:

Hendwriting 1s not simply peripheral manual
movenent but the asotivity of the gestalt which o
called the personality. Handwriting[,..] 12 sn indivie
dua)l movement resulting in graphic productsz that besy
unalstakable individuslity,

In a paper presented at the 50th Annlversary Heeting
of the Aserican Psychologleal Assoclation, under "Hessgures of
Personslity®, Wolff" reported that date suggesting consis-
tencies of graphic movements throughout life were found in
the measurement of signatures of about one hundred famous
people at wvarious stages of thelr lives and in drawings of
presshool cohildren, indicating thet a unit snd orgenizetion
of movement seems to exist independent of training, He also
reported that in selecting documented signatures nade in &
state of slation end of depression there was found s regular
inereaze of proportion in elation snd s decrease in de-
pression. This t» him guggested 2 relationship betwean graphic
movement, its proportions, its deares of consistensy and per
sonality, Ho details were given in the article aa to how ox
whether statistical evalustlons were msgde, The presentation

at the meeting was illustrated with slides,

3 Jomm EHlderkin Bell, QR‘“QLEQQ Pe 292.

4 wbruer wolrf, wGraphometyyta Ecw n&agnastxe Method¥,
22 OF Bulletin, vol. 399 19&2, Pe 5 .
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Several years later, Wolff> desoribed sraphic ex-
periments on the consistency of movement patterns taken in
individunl sessions, Hach sesslion was repeated twice after
intervals of three days, the subjlects beinz twenty female
students. The experiment conslsted of each subject drewing
2ix simple geometrical pstterns and writing her signature
with eyes slosed, once with the right hand, then once with
the left hand. The same procedure was repeated with eyes open.
Although Wolff d1d not say how measurenments werse obtained, he
reported fifty-four per cent as the number of ldentities in
the twenty sudbjects. According to him, ten per cent of identi-
ties cen be obtained in similar rendom movements entirely by
chance. Thus he concluded that his fifty~four per cent wes
far above chance,

¥e reported sizllar results in snother experinent
in which he used twenty mesle students, This time, the sub-
jeots made thelr signetures only, with the right hsnd, with
the left hand, with eyes open and closed, Wolff reported thet
Af the extent of the novementz is measured, spuch as from the
beginning %o the end of the writing, in many cases it i3 the
gane, Suech hidden conslstencies are reported to have appeared

in twenty-eight per cent of the cases, whieh le above chancs,
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Wolff conecluded that consistency apparently need not lie on
the surface, bthut nmey be detected in the depth of the struce
ture investizated, e repeated the experiment after s week
and reported a slight decresse of consistency. To find out
how much a consclous intentlon and the subjectts resistance
influence the movement patterns, after the consistenclies of
foras deflned in terms of thelr lengths were demonstrated to
each of the subjects, emch was ssked to repest the experiment
onse more and to delliberately alter his signature, Very
surprieingly, insterd of decreaging, congistenciesz sglightly
incressed, Wolff compared this phenounenon to the resistance
against guggestion or hypnosis which may increase susceptie
bllity and that likewise the restistence ggainst the consia-
tencies incrensed the subjeotsz' readiness for them, The
arithmetle zuesn for the consgistencies of forms with twenty
subjects in the third repetition of the experimental series
weg apparent in fiftye-nine per cent »f the cases, The arithe
metic zeen for the consistencier in the length of first and
second name in the sane experiment was observed in thirty-
one per cent of the cases,

Although the number of subjects is rather smsll and
it 13 not entirely oclesr how neasurements were evaluated
statistically, an authority like Jerner hwolff snd his cone
clusions cen hardly be overlooked, Ye samid that grephic
novesnents get thelr individual pettern nelther Ly chance nor
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By learning nor by oractice, but by factors of which the ine
dividusl 1¢ unaware., He emphasired thal grapnic movement is a
reflection of the totsl organization of the blopsychologioal
personality and that graphic expression is not only patterned
by some factors of personslity, but by the unity of perso-
nality.

Thus, these five suthorities in the fleld are con-
sistent in the view that handwriting 1s a projection of the
personality and that the expressive movements reflected are
as consistent as personality itself.

In order to present some further evidence for these
foregoing etatements, the litarature was reviewed with this
point in mind and it was found that the study of handwriting
haz been the subject of grest controversies,

In en extensive review of experimental research in
graphology from 1933«1960, Fluekiger, Tripp and Weinberg
reported high astinates of consistency of handwriting signs
obtained by severasl researchers, However, these researchers
stressed the fact that slthough "a vast nunber of articles
have been written on handwriting in meny languages, few
rigorous experimental studlies have been dane.ﬂé For them,

/
handwriting 1s still in the "embryonic stege"’ experimentally.

6 Pritz A, Fluckiger, Clavence A, Tripp and George
H. heinberg, "4 Heview of Experimental Aesearch in Grapholegy,
1933~1960", Peregptual and Hotor Skills, onograph supple
ment 1, Vol, . 2 675
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Although these suthors found that the trend is now more toe
ward experimentesl investigation rather then the former specu~
lation, they found it diffioult to draw msny conelusions
gince the methods used and the criterion varisbles inves
tigated had been highly diversified. Yowever, they d4id find
that there has been s developing appreciation of the need for
appropriste ocontrols and for statistliceal treatzent of dats,

Expeximental designe were found %o approaech the proe-
blem in two mein weys: the holistic snd the atomistic appw
roaches, In the hollistie experiments no sttempt waes made to
specify the individusl handwriting charscteristics which wers
relevant in making the jundgment, whereas in the stomistiec
studies the degrse of appearancs of some hendwriting festures
wag relsted to the appesrance or magnitude of gome aon~handew
writing veriable.

The asthods used in the holistlic approach were slmost
exclusively of the natehing snd sorting type. Lrawbsoks of
these methods are pointed out, For example, when pailrings are
not independent, a correct matoh increases the chance of another
correct matoh and vice versa, Another weaknesg 18 thet & judge
often considera s particular handwriting to be charactexistie
of two, or psrhaps three different individuals and oclearly not
charsoteristic of the others, In order to make the nscessary
pairing, he must make his final seleotion from the three nesrly

at random, In the astehing method, a set of handwriting samples
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i1s given to the judges slong with independently obtained de-
soriptions of the writers of thoze samples, Thesze deseriptions
nay oconsist of only one-sentence gtatenments reparding the
writer, diegnosgtic reports or pergomality sketshen,

In many studier LIV was found that untralined judges
were used and es Zell sald, this "reflisets an arephology
about as such as the leynan's ospaslty to resd the revord of
an electroencephalograph would deseribe the validity of this
instruent of the asdieal apacxaltn@“.ﬁ

The seoond hollstie approsch degeribed 1s the sore
ting nethod by whioh judges score or rank total hendwriting
sanples with respest to the supposed preasnce of some varisble
in the writer, suth as assoulinity or intelligence, In this
sethod, ths Jjudges must sonsider the samples with respeot to
saoh ather, One lisitation according teo the authors is thst
thay do not allow the examiner to nake well defined state~
nents about handwriting sizgns, inother liamltation inherent is
the use of judges whlch Gpuses difficulties of reconoiling
faconsistent rindings and of gemersellizing froa results,

i‘he authors seea to ¥iew the atomistic method as more
objeotive, since wore sophlisticeted acesuring devices, iike
electronic mechines or photogmraphlc equipment ere avallavules
also experiaental deslins can be used for spscific handwriting

cherastaristios, such =a writing preasure or speed, Sowever,

8 Bell, Cpe Citey pe LD,
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these authors discovered that although the verious devices to
measure writing pressure and speed as well ss combinations
using photogrephic and cinematographic eculpaent are dese
erided, very little has actually been done experizentally

with these devices, The writer asssumes that this might be due
to the diffieculty of anslyzing separate aspects of hand-
writing mesmingfully when handwriting is c¢onsidered an ex~-
preseion of the unity of personality and not of some of Lts
isolated components, In this respect, Earvay9 concluded from
one expariment he made in which he compered ameagures of traits
of & slowly written text with the messureasents of & rapidly
diotsted text of fifty college girla, thei there was a com~
plicated relstionship hetween meny handwriting signa, iis
study was oritisized by Jen Heloun'® beceuse he restricted
his observations to messureble traits omitting to measure

the individusl degree of variadility of every siungle hande
writing charactexistic in the gane specimen, thus obtaining
inacourate sverage measures, He is of the bellefl that varlis~
bility s mn individual tralt only 1n hendwritinge which have
been produced at an habitusl speed and under normal condlitions.

9 0, L. Harvey, *The Heasurement of Handwriting
Conaidered a2z 2 Poxm of Expreasive loveument”, character snd

W' Tol. ?’ 193“' e 310“321t

10 J. maleun, "ﬁandwr&ting Measurenent and rerso-
nality Tests*, Charsote ersonelity, Vol, 2, 193k,
Pe 328=-330,
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Other researchers have been found to differ on this point,
which will De discussed under the seotlion of disgulsed hand-
writing.

Another experimental etudy messuring hendwriting
pressure, preasure range snd speed of writing was done by
Pnscalll over a period »f ten days, He found theat thesge fac-
tors tend to remein relatively constent when the subject is
agked to write nsturally. He slso found that they vary with
the instrustions glven snd the writing instrument used, In &
later research he tested the signifisence of handwriting vari-
ablas for personslity, snd found gome significant relation-
ghips but advised ceution in interpreting the results obtained:?
In this study he used twenty~two college men, each subjeoted to
several hundred hours of study by the Harvard Psychologlcal
Clinic, They wers rated and ranked by psychologists for each of
thirty-six personality varisbles snd ¢ach of the twenty-two
hendwriting variables used, Pastcal concluded from his findings
that certain aspeots of handwriting are zignificantly related
to certaln sspects of parsonality. He stressed the faet that
research is necesgary to olarify the problem of varlability of
handwriting mesgureg, since 4ifferent mesnings must be attached
to those aspeots which remsin relatively stable over s period

11 G. B, Pasoal, ”ﬂandwritins Preasurez its Meamure-
nent and az ificanse™, Chex er and Pergonality, Vol. 11,
1943, p. 254,

12 -~~w-~, ”The ﬁn&lysls of Handwriting:A Test of
Szanirlatnea" Che and sonality, Vol. 12, 1943,
Pa 123144
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of time, than to those which tend to fluctuate with changing
cirounstances, Although Iascal advised caution in interpre-
ting the results obtained, he stlll oconcluded that certain
aspects of handwriting are significantly related to certain
aspects of personsiity. seoordll however, stated that Fascel's
atatistics, if correctly interpreted, do not support a relaw
tionship between handwriting and personality when both
varisbles are measured sooeerding to rascal's methods,

io overcone the difficulties arising with these seg~

14 sombined both olimical

anented approaches, Lewinson snd iubin
Judgment and objective measuresment with formel ststisztical
nethods, cluckiger, ¢t al., reported that this procedure has
recently been viswed sz the bost method of combining cliniecal
and statistical techniques for meking predictions, Lased on
this seale, further resesrch was done in comdbination with
other projective tautslﬁ but the suthors did not sccount for

the interrelationships among the individusl varishles,

13 -. F. vecord, "3tudles of the uelationship of

fisndwriting to Personallty”, Journsl of rersonplity, voi, 17,
19‘“9’ Ps 1‘3'30"1“'“8 ™

1; Te i: Lewineon and J, cubln, dwriting ﬂn?%ﬁngz
A _Series of Geales for 'valustina the gggmm ¢ pupecty of Hande
ting, ‘ew York, king's uvrown iress, 1942, as quoted Ly

Fluokiger, 8t 8l., £Rs C18%ss Pe 71,

15 de Le Munroe, . oo Lewinson z.o. J. “. wschner,
*A Comparisan of Three irojective kethods®, Lherseter and
fersouality, Vol. 8, 1944, p, 121,
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In another prnjuetlé, no correlation was found
betwesn eleven of the twenty-two Lewinson and Zublin hande
writing variables and judges'! ratings of each of eleven
personality variatles to which the signs were supposedly ro-
lated, However, an inherent flaw in this project was that
enly the hypothesis of the one~to-one reletionshiy between
2n isolated handwriting sign and sn isolated personsiity
trait was tested, whereas the Lewinson-iubin scale combines
the scores of all the signs end the elinleal Judgment into
one score., The reviewers point out another axperimental
study in which the Lewinsoneiubin scale war applied to the
handwriting of two groups: thirtyethree delinquent and thirtye
three non-delinguent boys.l? It was found that in this study
the soales did differantiate Between the two aroups in the
expeocted direction, Ihe globsl or complex score yielded by
the signs of the Lewlngon-iubin scale seems to have meaning,
whereas when only individual signs are singled out for exe
parizental studies, the soale does not yleld disorimination.
The sizns thuas may relate to eagh other in a complex way
which resesroh so far has not elucidated,

16 F., P, Secord, "Studies of the Relatlonship of

Hendwriting to Personslity®, Journel of Personslity, Vel. 17,
1949, p. 430-448,

17 H. wolfsom, & 3Study Heandw 8
Arbour, Hichigan, Edward Bros., 19*9 ag guoted 1n Fluak‘ger
et 81«, ,2&,,_9&!., Pe 67*9@-
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The rsviewers conoluded fronm investigating the
literature that "those features which have been of prime
interest to graphologists are hardest to messgure and have
received the least sttention and that the field of applied
graphology feels that the meinstrean of ita theory is un-
touched by experimental testing mso far,18

On the other hand, snother ravtaaurlg postulated
that the reason far the lack of prograss in reaohing deci-
slons concerning the nature af the relationships between
handwriting and personallty =mey lie in the methodology used,
pointing out the following wesknessaes:

1} Pellure to oconalder the consistency of an
individual*s handwriting,

2) Insufficient attention to the reliability of
raters' judgnents: Cut of eleven studiez from
19191949 only three dealt with this sspect
and 21l three report falrly high re-test
roliabilities,

3) Lesk of specification of sriterie used to
evaluate handwriting, It ls reported that the
basls for handwriting evaluation ham been largely
intuitlive in these studiesz and thet only in feur
of the e¢leven various asasaring devices were
eaployed. (The present writer alszo questions
the competence of the Jjudges used in these
experiaents in essessing hendwriting, since
nost of them were untrained, except in four
studies where graphologists were used as judges),

18 Fluckiger et 8ley ORa g&tn’ P» 86,

19 E. B. MeWeil and 4, &, Biwm, "ﬁandwrltlng ﬂﬂﬁ
Pgychosexual llwenslons of Personality®, )

Jeotive Techniques, Vol, 16, Deso. 1952, P;'*?lfvg:‘"
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4) Inndequacies of the global matohing methods:
questions mrise such ag which ie the optizaal
number of satohes beyond whioh efficlient
Judgment 18 impalred. [(he order of pregen=
tation is important, depending on very easy
or 41ffioult nstohes; eince sn Anitiml error
cen lower sucoees to a degree where Lt does
not represent the sctusl abllity to judae,
Statistical 4ifficulties in this method sre
soundant,

5) Theeﬁr@b&@ma of tepuous generalizations are
atred, The researchers state that illport
and Vernon, Bell, Cantril, Castelnuovoe
Tedezoo, land and Allport, Secord and
Sonnegenn are in unsnizous agreenent that stee
tistical ocorrvelation of single zrephioc signs
with perasnelity treits i2 rubbish,

In conelusion, these eauthors tried to show that
spediric hendwriting signe may very well be found teo correlate
with personality dimensione, The diversity of conclusions
reached by 2 grest number of regesrchers may confuse the
reader, However, out of these contrasdictioneg emerge clesr
statements by authorities iln the field, as previously
outlined, Thus, 5Hell oleerly stated that "gingle-tralt enalysis,
while mmenable to statlisticel treatzment, ls bound to diszoredit
graphology, unlesz 1t ip recognlzed that such snalysis is not
representative of the methodes of grayhalagy".ga This mey be
the reunson for the lack of atomlgtiec experimentsl regesrch
using statistical snalysis, and alsc may be the reaszon for the
contradictory results in the experimental ressarch done come

paring personality traits to handwriting signms,

20 Bell, Dpy Site, s 293,



HEVIEW OF THE LITERATURE 15

To eaphasize the aforessid, the writer would llke

to guote Harrison who found Shat

[¢.c] & handwriting may be oharscterized not
only by the form of its master pattern but also
by the nature and sxtent of the variation around
the master pattarn exhibited by each of the in-
dividual letter designs, since this varies con-
sideradly with d&ttamcn% persons, [ ...] irree-
psstive of the general appesrance of the different
specimens, all the handwriting of sny individual
will be characterized by the same master patterns
for the letter designs which remain essentielly
unaltered, Thias will be the ocase whether the
writer is alert or fatigued and whatever the
natarglaggﬁht writing instrunent which has been
uged,

It seems that Harrison's method of arriving at
these conclusions wes by inspection and comparison of samples
of handwriting, snd singling out letters to have & tlear
asster pattern of these., Statistical methods of snslysis are
not evident in his writings,

21 wWilson R, Harrison, Jugpec

gy New York,
Frederick A. Prasger, 1958, p.

22 Raxrison uses the terz “"master pattern”, meaning
that although no single latter written by the szeme individusl
is exactly the same ss the othar because of natural veriation,
1f theze letterz sre taken as & group, they sonfora to the
ssme basic form, characteristic of the indlvidual writer,

This baslio form Harrison calls the master pattern,
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Harrison's and previous siziler views are supported
however by an experiment carried out by Pophal snd Dunker.za
studying handwriting in slow motion, The authors pointed osut
that in previous decaedes studles using movie oameras were
hampered by too slow an exposure time, wWith technical sd-
vangsenent these researchers were able to study, to their
knowledge for the first time, handwriting novements in an
adeguatsly slow motion. For this purpose, they used a sixe
teen millimeter movie camers with thirty neter film (sbout
ninety feet), taking one thousand exposures per second. They
used only eleven sublects in this experiment due to expense
incurred by technical requirements, The subjectat task in
the experizent was t0 write one nonsense word while the
handwriting aoveaents were recorded by the camera, Tables
were glven in the article showing the various time measurew
ments up to one thousandth of & second for the movement
seguences with carresponding mesn values,

summerizing thelr resulte, the authors ventured to
Bry - &) that slow aotion photography of the handwriting
novenent provides e unigue rescord of the finer graphio agtor
novements in theilr entirety, which cennot be seen in an

plready avasilable written semple, Zven the most careful

23 Rudolf Pophal amd irich Dunker, "ﬁo&tluyan~
atudlen aes Schrelbvnrgnngas“ ‘
1 Ang dte Feyechologle
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obgservation of the writing movement ig not oapable of repor-
ting meaningfully on the hidden graphis movenent phenomena,
This is only possible through analysis of slow motion, which
alsc peralts a numerioal time analysis, b) Slow motion
plotures of graphlc movesments can be used in graphologiocal
analysis. o) They alsc help in elarifying the gquestion regare
ding the rhythm of the stroke, The suthors maintained that Af
a single strole really hag rhythmic phenomena of Lts owm, s
has been assertsd, they should be detectadble in slow motlon
film, Ehythm was not detected in the graphic strokes of the
sleven subjects used when these otrolkes were exenmined by
zeans of the slow motion film, Although 1%t 1s not entirely
¢lear what the ressarchers meant by rhytha of the stroke,
rhytha is a characteristic recognized by many investlzators
of expressive movement,

Ehytha 18 & tern difficult to define, The writer
sees Thythn se & pattern that cannot appropriately be
studied through enalysis of a guantitative nature, whioh
might explein why the above researchers did not find it in
single strokes, More pertinent teo this study is the authors'
final sencluszion that movements of the hand threugh the alr,
the starting nmovement of writing, the movements when peusing
es well as the mwmer of writing itself showed individusl
nusnees which had never deen observed before, Thus, this
study would support ths individual consistency of hande
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writing even though it 18 to be considered as & pllot study
because of its reduced number of experimental subjecta,

In a more recent study whieh explores the relation-
ship between handwriting and personality factoras, ﬁann?“
compared two ssmples of spontansous handwritings written st
Antervals of five weeks., In this study he found high re=-
neasurenent reliablility, mostly in the ninetles, the averaze
sorrelation being ,95, for what he deseribed es basic hand-
writing variables,

while in the above mentioned study high rezessure-
aent rellability was found, further investigations by
Hofsommer, Holdsworth and 3olrartz5 not only revesaled high
interscorer relisbility based on sn enslysis of writtean
samples and writer personality variabless the influence of
the type of writing tool used wag investigated snd found to
be of satisfactory reliability.

One mub-gtudy of the above investigation, especially
persinent to the present study, examined the questions of

sarch fo 20t1ve Grapholosios 1gses, unpublished
'i»azotsls preaﬂnbe» to the hn&vers.ty of Ottawa, 1961,
- p.

25 W, Hofsommer, H, Holdsworth and T. Seifert,
"Hellabllitaetafragen Ain der ﬂraphalogie’ (Queatinns of
Reliability in Graphology), Payehole n exig, Vol. 9,
m. 1. 1965' Po 1&“2&.
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writing tool relimbility &s well as reliability of jJudgments
made by two psychologists., It will be shortly described in the
following:

Subjects were nineteen foregters who were asked to
write a short, iaprovised story with ink and & sinllar story
with pencil, After one week the same experimant was repeated
under the same oircumstances, Subjects knew about the scien-
tific purpose of the inveastigation and were asked to write as
naturally as possible, especlally not to purposely disgulse
thelr writing, The nineteen writings in ink were submitted
to two independently working peychologlsts whose task 1t was
to oleassify them in rank order socording to the subjects!
suitabllity aa foresters, The seme proocedure was followed
for the sanples written with pencil, and for the two memples
written 2 week later, The judgment wanz bwsged on prerequisites
necessary to fill a lesding position (such s svailable vitel
energy, aself-tonfidence, adaptability, balance between

impulse and control, ete.)zs't coeffiocients were csleulated,

26 Transletion of Jerman terms by the writer:
(g. 3, gute Energlereserven, Selbstvertrauen, Anpassungs-
féhigkelt, Balance zwischen Antried und Steuerung usw,)
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Correleations were high irreaspective of the type of
writing tool used, All values obtalned for the type of
writing tool used were on the ,0) level of significence,
Correlations ware high for judgment irrespective of the type
of writing tool used,

In interpreting these rssults, it has to be remem~
bered thet one is considering the relisbllity of diagnostic
Judgments. The maln purpose in deseribing the foregoling study
was $0 i1llustrate the reliablliity of jJudgments found with
respest to the type of writing toel used, since thiz was
claizmed by other suthorities in the fleld without providing
experimental evidence,

wnlln¢@a7 nade & survey of methodologlical probleans
and of successful and unsuccessful ocorrelation snd factor
snalyticsl studies of graphologiosl dats published up to 1963,
e pointed out that the measurewents of graphiec varisbles of
one fsctor analytio study done by Lepine, Lorry snd Galaarza
were undertaksn in an entirely inappropriate manner, He used
this study to illustrate that atatlstieal analysis should
never be underteken without thorough knowledge of the material
studied, Conoclusive statements concerning the validity of

27 Teut Wallner, “Gruphelaa&e ala 0baak$ stati g-
ti”h'r Untcrmomm“ . 8Y 2 ' hau, Vol, 15’
Ko, & . 19650 Pe 2&2'-2930

. ag g. T.ﬁg:g:g:.iﬁ. Lorr and J, Golder, °A Pactor
Aalysias of 3Some ting Charascterietios”, Journsl of
Personallity, Vol. 22, 1954, p. 388-353.




REVIEW OF THE LITERATURE 21

graphologlio assessnents cannot yet be made because the
results of wvarious inveatigzations sre not unsnisous,However,
¥allner slso pointed sut thet those investigations in which
the intereats of graphology are adequately conzidered by the
experimenter genarally lesd to results which meem to jJustify
further systematic investigetion of handwriting as & projec-
tive method,

To sum up, At has besen estadllished in the previous
experinental studies mentioned that high rexsamuresmsnt relis~
bAli%y exists and that the dlfferent types of writing ine
stroments used wers found te be of insignificent Ainfluense in
Judging handwritings. In splte of great nethodological probwe
leus further investigation in Shis field seems Justified,

The review of the literature alsy points towsrd the existence
of individual consistenoy in handwriting in oxdinery eire
cumstances, With this in aind, the disoussion will now twrn
to non-gpontaneous, delidberately altered handwriting,

2. Mezuised Hendwriting.

The question of whether individusl handwriting can
be successfully sltered or disguised through deliberate
efforts of the individual has besn a matter of legal concern,.
It §8 generally known that experts are consulted in cours
Judgnents in cases of forgery or when the legality of sige
naturss 1s ocontested. In the following, severzl suthors?
statenents on the subject will be presented,
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In order So answer the quastion of whether the
expressivensss of handwriting s an individual one, wolfrZd
undertoek several experiments, which will be described
briefly.

In one experinent, he used twenty femsle atudents in
the Department of Psychology at Vassar College in 1941.1942,
Fach subject was Anstructed %o write the words “The United
States of America™ in the subject's ordinary handwriting,
then in printed sapital letters snd then in a 4dlsgulsed hande
writing,. The second part of the experiment consisted of
giving esch sudjeot the mentioned handwriting sample written
in triple form (normal, printed and dlsgulsed) by three other
subjects with instructionz that they weres going teo make ex-
periments in jJudging graphie movements. They were told thas
the specimeny were written by studenks and that if the hand-
writing wae recognized, to report 1% imnmediately. They were
seked to maboh those specinens whioch were prodused by the
pane writer cut of the nine specimens submitted and to disw
tingulish between the originel and the disguleed handwrlting,
Results were reported ag elghty-~three per cent of correct
watehing of unreeognized specinmens snd seventy per cent of
ocorrect distinctions of originsl from disguised hendwritings,

29 ¥Wernsr Wolff
York, Grune & Stratton,
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The question arises that if graphologists hed baeen
used for the matehing procedure in this investigation, the
peroentage wauld probably be higher still, wWith reference to
previous oritiques of the matehing method, however, it seens
that the sample used is rather small and to chooze from three
gsets of zamples is smeller yet, There ias a final guestion of
whether students all reported writings they may have retog-
nized, It 13 not that the present writexr does not sgree with
Wolfrts gtatement that "disguise in handwriting and rorgery
nay be detested by the faset that certain charseteristios of
handwriting ususlly are difficult to change".jo It 18 only
the method used in the sxperiment that is oriticized bhecsuse
it 1= believed higher peroentases could be obtained, uolff
18 of the opinion that LI handwriting identification succeeds
in cases where the usual writing 1s purpossly Alsguised, it
follows that the writer in spite of hisz intention to transe
form his writing is not able to do so., He conocluded that
there must be trends in the writer's personslity of which the
writer iz unawnre, feference 1s nmede here to Wolfr'agl
experizent in which subjects were asked to repent an exe
perinmmt and to dallberately alter thelr signature after
consistencles in theae had been polnted sut to thenm,

30 Werner wWolff, Op, Cite.: P« 11l.
31 - v SEE‘ cit*’ p. 2(”2?.
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Instead of decreasinz, consistencies slightly incremsed,
warriamn33¢ Mreactor of the lome Office Foremsic
Seience Laboratory in Cardiff, stated that the ssater Nubt~
terns, wentlsned previously, of writings of different
appearsnce by the zeme suthor can be seen to be identical,
Axnonget his many observations he sleo notlced that certain
Teatures sre rersly dlssulsed, mentioning that the genersl
appesrance of a handwriting uay give a useful pointer to its
probable suthor, for instance, in the spacing of the words,
Harrison continked seying that in the aajority of disguised
hendwritingse the word spseing As elmost certaln to be proe
portionate %0 that of the norsel seript, and thet the pre
rangenent of the writingg like margins, space bstween lines,
snd the extent to which peragrephs are inset, iz rerely
affected by disguise, However, he did not aention what
methods he used to exsnmine The handwriting spsélmens,

Many of the other charscteristics he mentioned only
ocour in gome writings, since they are ldlogynerssies of the
individunl and the seerch of the lliterature hag not revealed
sny atatistical methods by whish these could be approached.
To memtion some axyamples of thege ldlogynerazsien: undore

lining of words, cannected words, special eleborstions, at

32 Wilaom i, Harrison, 0p, Slt.s e 301.



REVIEW OF THE LITERATURE 25

the beginning, the middle or the end of words, types and
placement of i~dote, and so on, This would slso apply to
omissions of letters, parts of letters or words.

Finally, the writer would like to quote what Dr,
Saudek seld on the subject:

The assertion that handwriting may be arbit-
rarily modified can, so fer as grapheloglcal obe
servation 18 eoncerned, be admitted only in a very
restricted sense, Experience in thoussnds of camesz,
particulearly in regard to legel graphologiste, hss
proved that in forgeries, it nearly elways has
ocecurred that oply those festiures of the writing
were zltered which graphologleally were not relew
vant, but gata mogt =triking to the unpractised
obgerver, 3

The moat reocent research geens o be An sceord with
this statement, ss shown in the first gection of this
ehaptsr on the eonsistency of handwriting,

From the searoh of the literature it xsy be conw
sluded that detectlon of the writerts Ldentity is possible
in spite of his efforts at disguising it or foraing another
person's handwriting. This widely stcepted view so far has
never been proven through s controlled experimental astudy,

uging disgulsed handwriting for ocoamparison,

32 Hobert Saudek, The ngahg;agx of pendwribing,
Loundon, Allen and Unwin Ltd., 1925, p. 7.
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Thersfore, it is felt that these commonly accepted
views should be investigmted under controlled conditions,
Such investigstion is most tinmely in the field of graphology,
which faces thes soute problem of often being ceritiolzed
and attacked because of 1ts lavk of objective eiperimental
evidence for the clelms it mskes as o psychodlagnosgtice
aethod,

It i85 the glm of this research to attempt such a
controlled objeotive observation and comparison, Based on
the theory of the csontinulty of personality, dispulsed
handwriting should reflect the writerts individuality even
in purpeseful attempts at altering his exvregsive mwvementse
uged in his spontanecus handwriting, Thig hypothesis would
be supported by the eaplricsl evidence in the literature
presanted throughout this chapter,

Thue, 4t may be hypothegized from these premises
that there are charscteristics in spontaneous handwriting
whioh remain essentially unchsnged in the disguised
handwriting produced by the gemée individusl.

The specific nypothesis to be temted in this study
i1s that there are no simnificent dirfferencesz between apone
taneous and disguised handwriting on selected, objectively

nessured handwriting charscteristics, namely length and
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height of words, ilncllinatlion of writing lines, terninsal
spurs and left-hand margin.

The procedures of this experizent will be presented
in the following chaplter,



CHAPTER II
EXPERIMENTAL DESIGM

Within the context of the ldeas emerging from the
searych of the literature presented in the rirst chapter,
this chapter will detal)l the experimental procedures used to
obtaln and couspare mamples of spontaneous and disgulsed
handwiiting for purposes of testing the hypothesis proposed
at the end of the previous chapter,

This chapter begins with the enumeration of the
handwriting oharacteristics used in this experiment and the
resgon for their selsotion, Operational definitions of these
characteristics are given, sone ¢of which are based on the
previously mentioned study by Memn.l The hypothesis for esch
of the characteristics is then stated, A desoription of the
subjects used snd the rationale for thelr selection follows
in the second section of tha chepter, The third section desls
with the desoription of the naterisl, followed by detslled
experinental procedures, The fifth and last seation of this
chapter deals with sn extensive deseription of the methods of
seasuresent and statistical procedures used, Flgures are
included where clarification was thought to be necessary,
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1. Handwriting Charscteristics Selected,

The original eim of the research was to include the
following handwriting charpeteristics: left-hand, right-hand,
top and bottom margingst length of words; height of wordag
distance between words; distsnee between lines; inelination
of writing lines; connections between letters; connectedness
and disoonnectedness of writing; pressure on the paper; 1ldio-
syneratic charsoteristics, such ss underlining, punctuation,
f-dots, t-bars, end spurs, elaborations, ewphasis on the be
ginning, middle or ending of words or other ldiosyneratic
forms of letters, The ressons for redueing their number were
various, It was found thet the study was too ambitious for
one investigator to undertalte the nesasuresent of over twenty
handwriting characteristice, Furthermore, some characteristics
hed to be eliminated which were elther not elearly objectively
neasurable, or which were idiosyncratic snd therefore not
found in all ssmples,

To erpand on the reasons for reducing the nuaber of
charscteristics selected, for instance only the left-hand
margin was selected for measurement inatesd of all four
marzging: the top, bBottoa and right-hsnd marging were thus not
considered, The length of words was considered, but the
length of the distance betwesn words or lines waz eliminated
from the original list., These characteristios would be ob=-
Jectively memsurable, bt sre similer to the two finslly
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selected and therefore were considered to inoresse the bulk
but not the purpese of this study,

Anongst those characteristics which were not
clesrly objlectively measurable on the original list were the
type of connection between letlters used, breaks between
letters or the preszsgure applied on the paper. Judaaents here
would be considered subjeative or marginal and thus the state-
ment of objectively neasgsuring would be blurred,

Finelly, the idleeyneratic charasteristics, such as
underlining of words, connection of words, elaborations,
placeaent of i-dots snd t-bers, emphasis placed on the bde~
ginning, alddle or ending of words, spelling errors, parti-
cular fora of letters, 2ould not be considered for the obw
vious reeson that they do not appesr in all semuples,

Thug, the Five hendwritiang oharacteristics selected
weres

1) Length of words - The distence mesaured 1in a
horizontal line from the furthest point to tha left of the
word to the furthest polnt to the right of the word, (See
Flgure 1, a), pege 3l.)

2) deight of words - The distance between the
higheeat point of the word's mlddle zone mnd its bsse mes-
sured in e perpendiculer line, The middle zone comprises the
body of esch word without the peripheral extensions of the
letters. (3ee Plgure 1, b}, page 31.)
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Figure 1, Graphic Representation of Operational
Definitions of Terms
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¢) left~hand margin
d) inelination of writing line
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3) Left~hand mergin - The horlzontal distance be-
twean the left-hand edge of the paper and the point furthest

to the lert of the base of the first lettsr in the line.

(3ee Figure 1, ¢), page 3l.)
« The ascent or

descent of the writing line when the bsse of the first letter
of that 1line is tsken ss abs¢luss and the edge of the pmper
as ordinate, (See Pigure 1, 4), pege J3l.)

5) Ierminal spurs ~ The rightward extensions formed
by the pen visibly passing the right border of the lest
letter of each word,

All these charsoteristics yield high remessuring
relisbility, as for instance found by “ann® to be mostly in
the nineties, According to the literature the characteristics
selected would be those lesst likely to change under preaseut
experinmental conditions,

it 18 hypothesized that there iz no significant
difference in the length of worde es meagured in a spone
taneous and a disguised handwriting semple of fifty-five

subjects used in the experiment,

h?wral;fhasis'prescntu"ta‘whe“'nivorsxtyﬁar ettawn,

19610 “"‘92 Pe
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It 48 furtheor hypothesized that there is no signi-
ficant differendce in the height of wordas as measured in a
spontanecus and a disgulzed handwriting sample of fifty-five
individusls used in the experiment,

It is hypothesized that there is no significant
difference in the left~hand mergin as measured in a spon-
taneous and a dilagulized handwriting ssmple of fifty-five
subjects used in the experiment,

It is also hypothesized that there is no signifi-
cant difference in the inclination of writing lines as
measured in a2 spontanecus and a dlsguised hendwriting semple
of fifty-five subjeots used in the experizent,

It 18 finelly hypothesized that there is no signi-~
ficant difference in the terainsl apurs as measured in s
spontaneocus and a disguised hendwriting sample of fifty-five

subjects used in the experizent,
2, Bubjects,

The subjects used for the experiment in this study
consisted of fifty-rfive students enrolled in & course of
introductory psyohology at the University of Ottawa, The
rationsle underlying the hypothesis regards the continuity
and uniquensss of personality, Therefore subjects wers selec-
ted of which one can aafely sssume that they are practiced
writers and thus would reflect thelr individuelity in the
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unhesmpered flow of thelr writing movement. This would neot
apply to children or to those adults without writing practice,
gince both are bound to copy the model letters, T(Thus, their
usual flow of expressive movement would be haspered and con-
sequently the expression of their individuality as well.
Other varisbles, like sex, sge, ethnis group,
should not influence results as long as all subjects used the
seme type of writing, which in this case wes the Latin soript.
The mean age was extimated around twenty-five years with a

renge from 18«35 years.
3. Deseription of Haterisl,

The aaterisl used consisted of two sets of seven
shemically sensitized sheets of paper of equal quality,
size 84" x 11", glued together in blook form at both ends,

Suabjects used thelr own fountein pen or ball point
pen, since the type of writing utensil used should not
influence the outeome of this study,

A typexritten, mizmesgraphed passgege consisting of
two paragraphs was supplied with written inatruetions for
the first part of the experinment., Further written instruc-
tions were suppliled for the necond part of the experiment,

A sample of the pasgage nmentioned may be found An appendix A,
The content of the imstruections sill e quoted in the follo-

wing ssction on experimental procedures.
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&, Experinental Procedures.

The procedures consisted of two parts, In the
following will de an exaat desoription of these,

1) Procedures for Spontanecus Handwriting -

In order to enhance cooperastion, the experiment was
conducted during the usual lecture time, sefore distributing
the material, the experimenter was introduced to rendomly
seated subjects by their professor, The experinentes zade 2
short statement to the effest that an explanstion sbout the
experizent would be given once they had followed the instruc-
tions that were gsoon to be handed out, The subjseis were also
asked not to handle the papexr before starting the experiment.
The paper was then placed in front of each subjest and the
instructions handed out to tham together with the pasasage to
be oopied, The instructions read as follows: "Flease sopy the
following passage on the paper supplied Yo you, preferably
using your own pen”, an ¢xaet sopy of the passage may be
found in Appendix A. The blocks af paper had been numbered
from one to fifty«~five and each provided with the letter *an®
for the first part of the experiment, The gecond set of bloeks
was only lettered with the letter "B" but the numbering was
left out, The purpose of this procedure wss to dlistinguish
spontaneous handwriting ssaples from the disgulzed through
lettering. The numdbering wes provided so thet sach individusl
could be distinguished from °~e rest withovt having to use
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names, In order to ensure anonymity, the subjects themselvss
insoridbed the sesond set of blocks with the same nunber ss
the one figuring on the firet set,

Once all subjects had finlshed copying the passage
in gquestion, the experismenter expleined that the purpose of
thiz experizent was to compere the gpontaneous with dige-
gulsed hendwriting and that no handwriting snelysis was
intended, Anonymity wss further eszsured through the nanner of
lettering and nunbering of the paper, Gestions were snswered
a8 fully as possible., The subjeots kept thelr first set of
blooks zo that they could chesk how they had written the
passage when they were trying to dlsgulee thelr handwriting
on the second set of blooks,

2) Procedures for DMsgulsed Handwriting -

Before handing out the ssecond set of written in-
struetions, subjects were encouraged verbally to alter thelr
handwriting =8 much ae they could and to take as mueh tlme as
they wented since there were no time limits set, Zapport wes
felt to be very good judging by the gquestions sgzked, When the
exsminer felt that the gsubjects were sufficiently motivated
end had understood the aln of the disguise, the second set of
blocks of paper, lettered "i* wes distributed together with
the following written instructions, so as to avold any

ponsible misunderstanding:
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Kow copy the same passage disguleing your hande
writing as such as you poesibly can for the purpose
of sontealing your ddentity. This might be diffiocult
to do, but suppose you sre in 2 situstion where thig
is a matter of 1life or death, so that if your lden~
tity is Aiscovered, your penalty will be caplital
punishment ... However, you may not use printed or
block letters, The writing hes to be in long-~hand
and look falrly matyral, You may meke all changes
you like otherwise,

The reason for berring the use of printed or block
letters 12 that they sre extresely difficult to use for
purposes of comparison with long-hand, The flow of motion
18 nearly entirely lost and ldiosyncrasies are harder to
detect wvhen single letters sre formed in such & manner,

Onee the sublects had finished the tesk of dis-
guising thelr handwriting, they were asked to mark the second
bPlook of paper lettered *3* with the ssme number zs the one
on thelr block lettered "A®, This procedure asssured them of
their anonysity while the examiner obtained the dlsguilsed
handwriting corresponding ¢o the spontaneous handwriting
sample, Zoth sete of blocks of paper were then ocollected
rendonly from the subjeots who helped gether them. Hany
subjects seemed very intereasted in the subject matter as
could be sssumed froa the guestions asked after the cone
clusion of the experiment, which further supported the im-
pression of good repport and cooperation gsined during the

exparizent,

3 Instructions glven to subjects conscerning
disgulsed handwriting.



BXPERINENTAL DESTGH 38

The time reguired for the experiment including
introduction, establishment of rapport, verbal instructions
and question period wes not mors than the ususl class period
of two hours.

5. Hethods of Hessurement and Stetistieal Analysis.

The objeotive metheds of nessuremen? and statie-
tioal enalysie applied to the dats obtalned will be described
in detail in this section. Definitions of terus precede esch
charsoteristic messured,

1) Length of words - The length of the word is
defined here as the distance nmeasured in s horizontsl line
from the furthest point to the left of the word to the
furthest point to the right of the word, (See Figure 1, &),
page 31.)

Hesgurenents were taken in millineters, using greph-
paper, superimposed on the first three of each of the follo-
wing words e they appeared in the ssumple: "an®, “me¥, "in%,
and "my"., The selection of these words was made primarily
becsuse of the freguency of their occurrence in the passage,
as aversging the lengths of these words provides s correction
for the internal variability of the handwriting. beceuse the
type of words selected are writien more frequently, they bee-
come unobtrusive to the writer, thus making them more likely
to bear the writer's individuality in disguise, The resson for
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writing these words more frequently lies in their funetion s=s
qualifiers, or connecting words, which would explain why one's
conscious attention is less focused on these than on other
words which carry the meaning of the sentence,

For the statlstiocal anslysis, the differences
between the suns of messurements for esch individual's spon-
taneocus and disguised handwriting were csleoulated. From these
values, the square of the differences and the mesn difference
were obtained,

2) Helght of words -~ The helght of a word is defined
here ag the distanse Letwesn ths highest point of its uniddle
zone and 1ts base, nmeesured in e perpendionlar line, The
middle zone of & word comprises the body of the letters withe
out thelr peripheral extensions, (Zee Pigure 1, b), page 31.)

Measurements were taken in millimeters, using graphe-
paper, superimposed on the first three of each of the words
"an®, "me*, “in", and *ay* as they appeared in the passage.
The reasons for their selection were the ssme as those given
in the previous sub~section under "length of words",

For statistical analysis, the differences detween
the suse of measurements obtained for ssch individual's spone-
taneous and disguiced handwriting were osloulsted, From these
values, the mean difference and the sguare of the diffarences

were obtalned,
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pargin - The leftehsnd margin is defined

here as the horizontal distance between the leftehsnd sdge of
the paper snd the peint furthest to the left of the bese of
the first letter in s line,{(Ses Fisure 1, ¢), page 31.)

Heasurenents were taken in milliszeters, ueing five
alternate lines. Paragraph indentetions were dlsregardsd bee
cause they are not censidered representetive of the mergin,

For statistleal snalysisg, the differences between
the suas of the five alternate lines used for each individusl
in the sponteneous snd the dlsguised handwriting were oale
culated, From themse valuez, the nesn differences, the souasre
of the diffarences end the smun of these differences were

obtalned,

king lines - The incllination of
e writing line 13 defined here &8 the amount s line has
ascended or descendsd st the 160%D mm from the left edge of
the paper when this 1z telten as the ordinate end the base of
the first letter in that line as the absclssa, {(Jee Figurel,
d)s page 3l.)

Aeasuraments wers teken in millimeters, using graphe
paper, superiaposed on the first five writinzg lines of the
second parmgraph. ‘he smount of inclination of ths writing
lines was thus measured ot the 160%h m1111meter cut-off point
using the bmse of the firat letter of the line being meassured

es abuclsxa,
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Two treatments were used in the statistical
analysis, In the first, the difference bhetween the sums of
the ascending lines in the spontaneous and dlsguised hand-
writings were csloulated separately from the difference
between the sums of the descending lines. From these two
valuesg, the sorresponding nesn differences end squared difw
ferences were obiained,

In the gsecond treataent; the spontansous and the
disgul esd handwriting samples were snelyzed sepsrately. The
descending linee were subtrasted from the ascending lines,
the differences Leotween these remilts were then caleulated
and the corresponding mesn difference snd sgquared differences
obtained,

5) Zerminal spurs - Terminal spurs are defined here
ag the nuxber of rightward extensions of the letter %g%
visibly onesing the right border of the letter,

Measurenenits weras obtained by counting the number of
spure in each smuple,

Por statistical snalysis, the differencee betueen
the number of spurs in the spontaneous and the number of spurs
in the 4isgulsed handwriting were caloulated for saoch ine
dividual, The mesn difference and the sum of the squared
differences for esch individual were obtained Ifrom these

Yalues,
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To test the null hypotheses for these flve hand-
writing charascteristics, the t-test of signlflcance of
difference between correlated means wae applied, represented

by the following formula:™

Mq

v ;a nﬁ:% )2

In the following chapter, the statlistical results
will be presented and discussed, Possible factors likely
to contribute to the methodologicel problems encountered
in the literature ss well ag in the present study will alse
be discussed,

L Lewrence~T, Layhaw, de Statistique, Ottaws,
Editlena de l'Universite ﬁ'@ttawa, 903, P .



CBAFTER IXX
RESULTS AND DISCUSBAION

wWhile the previous chapter deslt with the de-
seription of methods of uessurement, definitions of hande
writing sheracteristices, and the kind of statistical pro-
cedures used in this study, this chepter will deal with the
results obtalned 1in testing the null hypotheses and the
interpretation of these results., Conolusions drswn from the
statlistical results with tentative explanations regarding
possible factors contributing to methodelogloal and other
problems enoountered in the experimental fleld of graphology
forzs the finsl section of the chapter,

1. 3Statistical HSesults,

The first hendwriting characteristic considered, the
results of which appear in Table I, Tef2rs to the length of
words. As can be gleaned from Table 1, the hypothesis of no
significant dlfference in the length of words ez measured in
a spontaneous compered with a2 disgulsed handwriting sample of
fAfty-five subjecte used in this experiment, wes not re-
futed, :0 significaent differencs was found at the .01 level,
with e t=velue of 1,00 snd a nean difference of 5.45,

Resulte obteined for the second characteristic, the

height of wordg, sre summerized in Table I. These results led
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Table I,~

Resmults of Mesnsurenants and t-Vnluses for the Pive
Cheraoteristics of Handwriting for Fifty-five Subjeuts,

oo oot o e poemrbine ” b o o ——————
Characteristic Mean M4 4% t
Spont, Diag.
A B
Length of wWords 156,73 143.27 5,45 89,786 1,00
Helght of words 3.98 37016 ‘5.”7 5*578 ’“Qﬁ“’
Left-hand Hargin 53-3@ 49;55 B.90 36,6?3 3.265
Inslination of Lines
Trestment 1
Ascending ~8-09 11. 6 -3.07 9'7&l =177
Dezcending «§,33 11,65 «=3.32 134597 =1.59
Trestzent 11 -0, 38 0.76 «0,78 3,246 -0 .24
Terainsl 3yur! 7&8? 7.02 5.85 2,195 1.00

¢ Significant at the .01 level
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to rejection of the hypothesis that there 1s no signifieant
difference between measurements of fifty-five spontaneous
and disgulsed handwriting ssmples of the fifty-five subjectis
used in this experiment, lsble I shows a mean difference of
~5.47 and a t-velue of -4,24 which was significsnt st the

«01 level. [he results obtsined were thought to be influenced
by the selected measurement, that iz, using only %the highest
point of the naiddle zone of the words measured, However, when
all the heights of the mlddle zone of the sane words were
neasured to obtaln an average height the resultsz and t-values
vere almost identlical with those obtalned in the first
approach.

The hypothesis for the third hendwriting charscterls-
tie, that there i3z no significsent difference in the left~hand
aargin as zeasured in a spontanecus snd s disgulsed hand-
writing semple of fifty~five smubjects used in this experiment,
wae not rejected by the results odbtained, The mesn difference
caloulsted wag 8.9 snd the tevalue of 3,26 wng significent at
the .01 level, Table I shows these results together with the
results obtained for the other characteristics,

The hypothesls that there 12 no slgnificant difference
between the inclination of writing lines, ascending or descenw
ding, as measured in a sponteneous and e disgulszed handwriting
sanple of the fifty-five subjects used in this study could

not bde rejected on the bmeis of elther of the twe trestments
applied tos the data,
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In the first treatment, where the differences
betwean the suns of the arcending lines between the sponta=
neous and the disgulsed handwriting sanple were obtalned, &
mesn difference of -3,07 and & tevalue of «1,77 were obw
tained, The results of the same procedure applled to the
descending lines were gimilar, that is, a mean difference of
- 3.32 and a t~value of «1.59 were obtained. iielther of these
values were significant st the ,01 level. These findings are
summarized in Table I,

In the second trestment, the neamurements of the
descanding lines were subtracted from those of the sscending
lines for the spontanecus and the disgulsed samples sepsa-
rately. Then the difference between these repults wse
celoulsted, A mean difference of -0,70 and o t-value of
«0,24 were obtained whieh waz net significant at the .01
level. These runmmarized results sre presented in Table I.

The fifth hypothesis, namely that there is no sig~
nificsnt difference in the number of end spura between a
spontaneous snd & Adisguised handwriting sample of fifty-Tive
sudbjects used in this study, wee not rejected by the statise
tiesl results obtalned, The mesan difference cslouleted wap
0.85 and the tevelue obtained wss not significent at the .01
level, ss shown in Table I,
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2, Interpretation of Basulis.

The results summasrized in Table I show that three of
the five charscteristics measured do not reject the hypo=-
thesls that there is no significant difference between thelr
megsurensnte in £ sanple of spontenecus snd disgulsed handw
writing,

It is obvious froam the litaraturel and from the
inspection of hendwriting semples obtained in the pressnt
expariment, that the size snd slope are spaongat the cherase
teristics mogt llkely to be modified when dlszpgulse nf hande
writing is sttenpted, A modification of these two aspects of
handwzriting produces a considersbly different appesrsnce to
the eyes of the untrained observer, which 1s why size and
slops are fregquently wmodified., iny change in size would &lso
be expected to affect three of the characterigtics studied,
nenely the length of words, the helght of words, and the
left-hand mergin considering thet proportion ig their common
dsnominator, Therefore, the resulte asbtelned for each of
these three charscteristics will be interpreted followed by =
susmarizirg dlecussion, Flnelly, results obtrined for the
resaining two characteristioz examined in this study will

be disocusged,

1 Yllson H. Harrison, 3u locuments, nNew York,
Frederisk A, Praeger, 1958, p. 349,
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When examining the results obtalned for the length
of worde, the assns and the neen difference indicate s
genesral, although insignificant tendency to decrease word
lenzgth in disguised writing. The failure to reject the hypow
thesis of no difference provides support for graphologists,
When considered from the standpoint of what ususlly heppens
in attempts to disgulse handwriting, nemely the tendency bo
increase size of letters, the nonsignificsnt decrease in
length of wordsg in disgulsze demands an explensation. The cone
sideration of the effort invelved in disgulsing one's hende
writing leads to the reslizetion that, sz movemants become
more restrioted, expangiveness 1s reduced, Thie could then
esglly produce the effect of a nonsignificant reduction in
length of words,

While in genersl the length of words dees not change
signifiasntly in disgulse, az has Just been dlzcussed, the
height of letters appears to inoresse in disgulse, shown by
the means and the negative nean differsnce for the height of
the worda, Although this phenomenon seems to contradict the
findings for length, the effort involved in disgulsing one’s
handwriting Just mentioned, preodusing the nonsignificant
reduction in the length of words, could also produce sn
upwerd scueezing of the letters, In thlis manner, the signifi-
eant increase in helght could be produced in dlsgulse, as
found in the present study, Of ocurse, those individuals
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trying to deorease their ususl letter size would also

deoreace their letter helght., However, the prineiple of
propertion wentlaned at the outset of the interpretation of
results should always be considered when there is a guestion
of alteration of size, This point will be discussed further
in the summerigzing statements regarding the three characterise
tios of length and helght of words, snd the left~hsend margin,

Besults obtained for the third charscteristic
exsained, the left-hand msrgin, indicated that mergins tend %o
becone narrower in disgulse, as moy be deduced from the means
and the mean difference obtalned,

In the review of the literature, it wasz pointed out
that sccording to an expert in the disguise of handwriting,”
ir the meajority of diggulsed hendwritings, the word spamocing
is almoat certaln to be that of the normel seript, Extending
this further, it should also apply to length and helght of
words, merging, arrangement of the written page, space
between the lines, parasgraph lndentations and si) other
aspects dealing with proportions, ss has been poatulated pre-
vicusly in the discussion of the results.

One might conclude therefore, that e 4ifferent
evalustion of the helght of words and the approach to the
left-hand nargin might invalldate the negative results
odtained in this study. To meaningfully represent the essen
tial aspeots of these characteristies, dependent upon

2 Herrison, 0p, Clt., pe 301.
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proportion, sn approach considering proportions ms the main
point of departure would most likely he more successful,

A comparison using metric measurements would then
appear s not entirely recommendable and appropriate without
taking into considerstion that other characteristics might
appear to be modiflied while thelr proportions remain the
game, The writer does not know of any menner of avercoming
this barrier of compariscon with the prezently avellable and
required methods and thus had to use what was considered to
be the most sultable appreach in the cilroumstances,

The results of both treatmente to gtatistical
analysis of the ineclination of writing lines would support
the hypothesls of no difference botween spontaneous and disge
guieed handwriting for the measured charscterlistic, Although
the second approsch ylelded a snsller mesn difference, it is
felt that the method used in the first treatnent is more
represantative of the handwriting ssampleg studled becauge
ascending lines are considered separately from descending
ones, This would peralt a closer observation of what happens
in disguise with ascending or descending lines separstely
and would permit a better appreciestion of any tendencles by
Anspection of the raw data. However, 1t is noted that slthough
resmalts are not gignificant st the ,01 level, the tendenoy
in both csses seems to indicste an incresse of the degree of

inelination of the dlsgulsed line, That is, if in the
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spontaneocus handwriting lines generally go uwpwards, the
diszulsed sample would show this tendency even wore snd vioe
versa,

The mean difference obtained in the measurement of
teralnsl spurs would indicate that there 1s & genersl ten-
dency for spurs to decrsase in number in disgulsed hand-
writing, slthough the difference wes not found to be signie
fiecant at ths ,01 level, This tendency towerds s decresse of
spurs in disguise is probably due to the feotors mentioned
earlier, such as the greater effort and concentration ine
volved resulting in more conatricted moveaents,

The present writer should like to point out that
the resultz obtalned for two out of the three characterise
tice which have proporticn g8 their common denominator,
namely length and height of words and the left~hand margin,
rejected the hypothesis of no difference, Takinz the previous
statenents on the zatter of proportion into eonsideration,
the besic tenst of this thesis 1s strengthened in view of the
finéinge of no slgnificant difference for three of the five
five characteristics neasured. Future resesrch mey have an
entirely different approach which would greatly simplify and
permit 8 more represmentative eveluation of what has been
done in this study,

In summery, reeults of measurements of five hand-

writing charaocteristics from a sanple of spontaneous
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handwriting compared with the correaponding charscteristics
from a gsmple of disgulsed handwriting of fifty-five sublecta
would permit the rejection of the null hypothesis for two
of these characteristics, On the other haud, results for the
renaining three characteristiocs d1d not permit rejection of
the hypothesliz of no difference,
3. Faotors Llikely to Contribute to the
Methodelogioal Froblens,
The present writer haz come to reallze that the
lack of rigorous experimental studles may bhe due to the d1ffiw
oulty in meaningful representation of expressive movezeunt in
handwriting by using neasurements of the conventlionsl type,
Consequently, the evaluatlon of these mepsurements in the
usual statistical mamer would not reflect sn entirely
aoourate picture of the expressive moveuent inherent to hande
writing., The writer belleves thet a possible explenstion of
this protlem of meagurement end statistiosl analysis is that
in comparing many individusls to one another and thus obtaie
ning one global aeasure for all, the ldiosyncrasies of eash
are lost, Thus, something global would be compered that might
not be found in any of the expressive novemenis of the indie
viduals in question., The reason for this sssumption is based
on the unlqueneas of every individual's expressive noveaent,
This expregsive movement purportedly hes internsl consistency

and yet no two movenenis sre msthematically idantioal.
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Considering this to be true, then the mesn of mathematiesl
measurenents of a nuaber of handwriting characteristiocs
would not give a true pleture of an individusl cohsracteris-
tic, even when taken from one and the same individusl, The
error might be carried over when groups of individusls are
used, This statement ooncerning the internal verliabllity can
be verified by comparing two sponteneosus handwriting samples
written by the same individusl. Extending this idea, 1t
should also apply to disguised handwriting.

The difficulty in objectlively assessing expresasive
movement in hendwriting has heunted most resgesrchers in this
field. This 18 reflested in the neny approsches that have
been tried, from the atonistic to the holistlo spproach,
froz the matehing method to the approach by which expressive
movenent 1s recorded by using slow motion photography and
other recording devices,

The atonmistic methed haz been preferred by many
investigators to the holistie approach betauss it is
allegedly more objective since more sophisticeted messuring
devicez and experimental designs cen be used, However, very
l1ittle has actually been done experimentally with these
devices. As the present writer has alreedy hypotheslzed,
this lack of experinental researeh might be dus to the dlffi-
culty in snalyzing mesninzfully separate aspeets of hand-
writing vhen it is considered gn expression of the unity of
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personality and not of some of Lts isclated components,

In diescuseing the holistie approach in the review
of the literature, the present writer could not help but
question whether the Jjudges used in the studies mentioned
were 8xperts in graphological anmlysis, As wss pointed out
An a later study by Wallner,3 statisticel anelyalsz should
never be undexrtaken without thorough knowledge of the
saterisl studied. This should slso apply to the Judgments of
handwriting samples snd thus to the Jjudges used for these
purposes. The reaszon for this prerequisite is that 1f messure-
ments or Jjudgaents are made, it iz essentisl to know the
underlying rationale, whether thiz rationsle be from the
field of graphology or some other fleld, Otherwise measure-
nents alght be very accurete, but inappropriste and nesning-
less. The sanme principle would apply Vo judgments msde by
Judges who do not have the essentlal shared eriteria underw
1ying what they are Judging.

fherefore, in the mind of the present writer looa
several questions concerning the matehing methods discusged
An the first chapter., For instance, the descriptions given
in the literature, such ss "parsonality sketoches", "dlage

nostic reports® or simply “"one-sentence statements regarding

3 ieut wallner, “"Grophologle als Objekt siatb)ge

tischer Untersuchungen®, Psychologische kundsochsu, Vel. 16,
1’59. “" 1965. P. 23?"298‘
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the writer® do not seem sufficiently ¢lesr to Judge the
veakness or the strength of the method., cuestions, such as
the meaning of “a set of handwriting samples® arilse, since
there are certein esgentisl prerequisites for adequate
graphological analysis. Thusg, it was not elear who the judges
were nor what kind of grephologieal samples were uzed nor how
degeriptive of the subjects were thelr personslity evaluse-
tions, "(ne-szentence statenents®, for instance, geen hardly
sufficlent to deseribe an individusnl and his unique, dynamic
adjustment to hls environaent and to himself.

In summery, 1% was found thet methndologicsal
problems have nelither been zolved in the litersture nor in
the present experimental assessment of expressive movement
in hendwriting. Heny approsnches have besn tried, none of thenm
entirely satisfactory. In spite of these difficulties, the
results obtalned in the present study continue to sncourage
further research, Puture researchers may find en approach
that satisfies bLoth the needg of graphology and statisticsl
requirenentg, The study of iIndividusle separately instesd of
in groupe mlght be the best asethod for this purpose,



SUMMARY AND CONCLUSIOHNS

The present study sttempted to test the claim that
the deteotion of the writerts Aidentity through handwriting
is possible in apite of his efforts at disguising it, dince
this ¢lalzm has not ags yet been supported by controlled
experisental investization, suoh investigation was felt to be
mogt timely in the field of graphologsy. Graphologista sre
faced with the acute problem of fregquent eriticisms snd
attacks for the lack of objeoctive experimental evidence glven
for the use they uske of graphology ez & projection of pere
sonality.

Bagsed on the theory of ocontinuity of personality, it
was postulated that the nanifestations of personality through
sxpressive movement in handwriting would remain essentially
unchanged in disgulsed handwriting.

The present writer aimed to estedblish, by means of »
sontrolled experimental investigstion, to what extent ¢haracw
teristics of sponteneocus handwriting remain essentislly un~
ochanged in disgulsed handwriting.

Five handuriting characteristics were exsmined for
this purpese: the length of words, the height of words, the
left-hand margin, the inclination of the writing lines, and
the numbder of terminasl spurs. Individual hypotheses of the
null type were poatulated for each charasteristic,
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All meagurements were made in millimeters except
one which was obtained by counting. The results would permit
rejection of the hypothegls in two out of the five charac-
terlstics in question, Significence was at the ,01 level,

e to methodologloel problems encountered in the
literature and in the course of the present study, the
results of the experiment did not provide clear evidence
either for or agalnst the claln that handwriting can be slge
nificantly disguised, Although results were egulvocal, they
generslly supported the olelm graphology uskes ag & pro=
Jective method of perasonsllity sssessment, Iaproved techniques
of evaluation and anslysis of handwriting cherecteristics
BaYy lead to different results, An approach using photography
as s means Yo transform disgulsed writing to the seme size as
the corresponding spontensous sample was suggested, In this
aanner the questlion of proportion might be elininsted whiosh
would permit more mesningful measurements of those charace
teristics related to proportion,

The mein contribution of this thesls is to empha~
sizs the pressing need for further regearch in this field,
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APPENDIX A

SAMPLE QP

8 4 in ¢ sriment

*{o have an emotion, it s necessary to perceive or
to know the object in sone way, though it 18 not necessary
to Imow At sccurately or correctly. In fazct, we may sseribe
to what we love or fear qualities that exiat cnly in our
imagination. We may love or fesr something for reasons that
have nothing to do with itas physical nature or with the way
1t affects our gense organs,

Te arouse an emotion, the object must be appraised
as affecting me in some wey, affeocting me personally as en
individual with ay particular experience and my particular
eins, If I see an apple, I know that it 18 an apple of a
particular kind or tsste, This knowledge nead not touch me
personally in any way. But Af the spple is of my favourite
kind and I sz in 2 paxrt of the world where it does not grow
and cannot be bought, I may want 1t with a real emotional
eravings.."



APPENDIX B
OFERATIONAL DEFINITIONS OF TERM3

Spontaneou wrlbing: for the purpose of this
study, spontanecus handwriting is defined sz that one used
by the experimental subjects in copying a specific type~
written passage.

Dispgulised hendwriting: for the purpose of thls study,
disgulsed handwriting is defined s8 that one used by the ex-
perimentsl subjects following type-written instruetions to
alter thelir heandwriting for the purpose of concealing thelr
ldentity,

Length of words: for the purpose of this study, the
length of a word is defined ss the distance meamsured in a
horizontal line from tha furthest point to the left of the
word to the furtheest point to the right of the word,

He of wordg: for the purpose of this study, the
height of a word 1s defined as being the distance between the
highest point of its middle zone and its base neasured in a
perpendioular line,

Kid f rds the middle zone of a word
compriges the body of each word without the peripheral extem-—
sions of the letters.

Left- margin: for the purpose of this study, the
left-hand margin 18 defined as the horizontal distance
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between the left edge of the paper and the point furthest
to the left of the basgse of the first letier in a line,

1z 1inea: for the purpose of
this study, the inclinmtion of writing lines is defined as
the amount a line has ascended or descendsd at the 160th
aillineter from the left edge of the writing psage, when this
edge 18 taken as ordinste snd the base of the first letter of
the first word in that line as absolsss.

g: for the purpose of this study,
termingl spurs are defined pe the nuzber of rightward exten~
sions of the letter "g%, visibly passing the right border of
this letter at the end of words.
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ABBTRACT OF

The =zain ain of this study wss to test the hypo-
thesis that there are no significant differences between
spontanesus and dlsguised handwritings on selected, objec-
tively =measurabdble handwriting charscteristics. Thig hypo-
theslis was based on the theory of sentinuity of persanality.

Por this purpose, fifty-five subjlects copled a
spesific passage in thelr spontsnesous handwriting. Then they
recopled the same pasmage followlng instructions to dissulse
thelr handwriting.

The sums of the measursments for each of five sgelec-
ted hendwriting charscteristics from spontansous handwriting
sample were compared quantitstively with thelr counterperts
in the disgulsed handwriting, NMfferences and mesn differences
were csloulsted snd the level of significance tested by means
of the t-test, desults for Sthree of the handwriting charace
teristics compared in this manner would not permit rejection
of the null hypothesls, Significence was at the .01 level,
Two of the charscteristics would permit rejsction of the
hypothesis of no change.

1 Dolores Felgel de Maples, mesterts thesls presented
to the Faoulty of Psyshology and Hducation of the Unlversity of
Ottawa, 1967’ 1x-63 p.
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It wag pointed out that the atomistic method used,
without any osther adjustments for those characteristics
dependent upon praoportiong, is not considered ideal for this
comparative kind of study. When using the stomistic aethod,
it 158 evident that 1diosyncrasies omnnot be evaluated whieh
are retained in disgulse, It wes suggzested that the problem
of proportions might be tmokled by photographic means by
which the disgulsed hendwriting would be transformed %o the
size of the spontanesus handwriting, This would make a oOm=-
parison of measurements such ee length, helzht or arrangew
ment on the page more mesningful,

Support for the experimentel hypotheslsz wes
sufficlient to encourage further researsh of this nature in

the area of graphology.



