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CERTAIN CORRELATION MATRICES BETWEEN
VARIOUS LONGITUDINAL |

AND TRANSVERSE TRENDS

Pons (1956:130) has emphasized o 5 3
portance of Cpl'rclalions that (‘xists‘ bet\\]r]eel 1¢ 1m-
dermatoglyphic areas, majority of which nb s1ome
. . 9T h behave
in an 'mdepgndent manner and increases the in-
terest in their use for human genetics. Thus llln°
need for ca!culating correlations and .associa’timl\\ﬁ
I)fllween various Lrails is too obvious to be detail..
ed.

A total of 57 values of Pearson’s linear coefficient
of correlation (r) as based on 57 binary combina-
tions of metric traits have been calculated for each
of the two sexes separalely. Most of those show a
low order or independent relationship (r-values
ranging between 0.000 to 4+ 0.500) but a few
show a high order relationship also (r-values being
more than £+ 0.500). In other words, the traits in
question are not independent of each other and are
of some interest In quantilative palmar dermato-
glyphies (Taneja 1968: 183—200;Sapra 232—
257).

MATERIAL AND METHODS

Bilateral inked impressions of non-Jat Sikh males
(n = 200) and females (n = 200) taken in ‘unex-
tended’ / ‘adducted’ calegory (Sharma and Ta-
neja 1968: 257—266; Sharma and Sapra
1968: 11—16) of digital spreading form the size of
the present sample. All the necessary care has been
taken to keep away the affinals and to print only
individuals older than 18 years, as the ‘agefactor,
if ignored, can become a serious source of error’
(Sharma 1963: 222). Statistical constants per-
taining to age of different individuals forming the
present sample are:

Mean 4 S.E. 30.23 + 0.48
S.D. == S.E, 9.71 + 0.34
C.V. 4+ S.E. 32.12 + 1.13
Range 18 — 66 years

In the present study following six metric traits
correlated in different pairs are considered:

1. Palmarprint Form Index (PFI) has been calcu-
lated (see Fig. 1) after Sharma (1963:1537—
1541):

Projective palmar ‘breadth’ (PB)
Projective palmar ‘length’ (PL)

PIl = . 100

2. For assessing the proximo-distal (longitudinal)
trends of digital triradii d, ¢, b, a, perpendicular
distance (OM) from the base of each digit to its
respective triradius (see Fig. 2) has been taken.

3. For assessing the radio-ulnar (transverse)
trends of palmar digital triradii d, ¢, b, a. Positional
Index has been calculaled (see Fig. 3) alter Shar-
m a (1969: Pers. Conf.) by employing the following: -

RY — p?

: R — pe
DIC — —
Pl = o —pw. - 100
Rlll _ ph
. Rll —i p'\ ‘
PI* = 100

4. Modified Breadth-Height Index at Axial Tri-
eadius t (BHI) for proximodistal (longitudinal)
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trends of t has been calculated (see Fig. 4) after
Taneja (1968: 131—132) using the following:

Projective palmar ‘breadth’ (PB)

L3 — : »
Ehl Perpendicular upon PB (1Q) or Height

5. For radio-ulnar (transverse) trends of axial
triradius 1, Modified Positional Index has been
calculated (see Fig. 4) using the following:

Radial shifting of t from the radial limit
of the projective ‘breadth’ to the
perpendicular projection of 1

Plt=
Projective ‘breadth’ (PB)

- 100

6. t-Index has been calculated (see Fig. 5) alier
Sharma (1961:E 111; 1962; 42—49; 1963 a:
1529—1531; 1964: 167—171) using the following:

distance of axial triradius from A
t-Index = length AB - 100

DISCUSSION

A total of 57 values of Pearson’s linear coefficient
of correlation r has been calculated for the correla-
tion matrices between various metric traits in bin-
ary combinations. All these values of r have been
classified into the three convenient categories:

Category A (r = 0.000 to + 0.150): An almost
independent or no relationship exists in all such
cases where values of Pearson’s r are close to zero
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o jagrammatic representation of per,, .
FIG- 2. — Duagran Perpendicyj,

deviation.

corective le D
FIG. 1. — Measurement of ;”"l”ll”l‘lall"_:’g’l’ (PL) anq pro.
jeclive breadth (PB) for the calculation of l”’l’"“"l)rinl

Jorm index.

(but less than £ 0.150). Such a relauopshi.p exists
between the following binary combinations of
metric traits in both males and females (with g fey,
exceptions) belonging lo either of the.two sexes:
1. Intra-Transverse Directional Combinations.
PI¢/PI¢ (in males only), PIb[PId_, PI®/PI¢, PI3/pJe
2. Inter-Directional Combinations: .

PFI/d-Perp., PFl/c-Perp., PEI/b-Perp., PF1/a-Perp,,
PFI/PI¢ (in males only), PFI/PI® (in_.males only),
PFI/PI®, PFI/PI?, PFI/PIt, PFI/t-Index (in females
only), PI%c-Perp., PI¢/b-Perp. (imfegnavl'es_onl‘\').
PI/a-Perp., P1?/d-Perp. (in males only), PI¢/c-Perp.,
PI¢/b-Perp., PI¢/a-Perp., PI°/d-Perp.,- PI®/e-Perp.,
PI°/b-Perp., PI°/a-Perp., PI?/d-Perp. (in females
only) PI?/c-Perp. (in females only), PI2/b-Perp. . (in
females only), PI?/a-Perp., PI*/d-Perp., PI'/c-Perp..
PI'/b-Perp., PI/a-Perp., PIt/PI4, "PIY/PIc, PIt/PIb,
PIY/PI?, t-Index/d-Perp., t-Index/c-Perp., t-Index/
/b-Perp., t-Index/a-Perp., t-Index/PI"" (in males
only, t-Index/PI°, t-Index/PI°, t-Index/PI2. All the
parenthetical. listings show that the r-value for the
%pposite sex actually belongs to the next Category

Category B (r = + 0.500): A relationship of
lower order/degree may be said to exist in all such
cases where values of Pearson’s r are close to 0.500
and departing sufficiently from zero value (between
T 1.500 to 4 0.500 but less than + 0.500) so as
not to be mistaken for values very close to zero»(CfA
Category A). Such values of r indicate a low or
moderate order/degree of relationship between the
following binary combinations of metric traits. i
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both the sexes with a few
belong to Category A.

1. Intra-Transverse Directio
PIC/PId (in females only), PI"/’;)aIld Clg'f;/l)[l)’;l?”om

Intra-Longitudinal Dzrecuona

Pcrp‘/d -Perp., . b-Perp/d- -Perp.,
a-Perp/c-Perp., a-Perp/b-Perp.,

3. Inter-Directional Combuzatzons
PFI/PI? (in females only), PF[/PIc (in females only),
PFI/t-Index (in males only P14/d-Perp., PId. ’b-
Perp. (in males only), PI¢/d- Perp (in females only),
PIa/d -Perp. (in males only), PI? /c -Perp., (in males
only), Ia/b Perp. (in males only), BHI‘/PIt t-In-
dex/PId in females only).

Category C (r = = 0.500 and above till + 1.000):
A high order/degree relationship may be said Lo

exceplions that actually

[ Combinations:
a-Perp/d-Perp.

)

TABLE 1

e\ist in all such cases as have the values of Pear-
son’s r more than 4 0.500 and' in [act approaching
the higher limits of r like 4 0.90 or are still ap-
proaching the value of r = =+ 1.000. Values be-
longing to Category C alone are being listed with
all the statistical details (Table 1).

All the values of r are highly significant as may’
be judged not only from lhe respective probable
errors of r (p < 0.001) but also from the values of
L obtained for the significance of r-values.

Table 1 shows the values of Pearson’s correlalion
r between c-Perp. and b-Perp. for the two sexes as
strikingly high. This indicates that the triradii lying
closer to each other are more closely related .or show
a high order relationship than the triradii lying apart
from it since the spatial relationship between ¢ & b
is relatively closer to each other than digital triradii
like ¢ & d or b & a, not Lo speak of ¢ & a, b & d
or d & a. This méans that the high order relation-
ship existing between the anatomical localisation/
/positioning of different digital triradii is shown by
only one combination and this happens to be ad-
jacent to each other. It is very much unlike the
case with localisation of plantar triradii where this
ObJeCllOll holds good almost as a rule without single
exception (I n dn a 1970: 140—167). The proxi-
mity being a chance-factor, this high order rela-
tionship between ¢ & b may also probably be at-
tributed to the variable positioning of digital tri-
radii as reported by Valsik (1933: 179—183)
who reports that the position of ‘triradii b are com-
paratively the least. variable, those of d the most
variable and a & ¢ in that sense a median between
two exiremes’,

High order relationship is also shown between
t-Index and BHI' in both sexes. This is in agree-
ment with the already known fact (Taneja 1971 :
67—72; Taneja: 53—62; Sapra 1970: 232--
257) that t-Index and BHI' are both longitudinal
measurements aligned in the proximo-distal direc-
tion (along an axis parallel to the longitudinal axis
of the palmar surface) and an increase in the value
of one is related with an increase in the value of the
other, i.e. one might follow either of the two to

indicate the proximo-distal positioning of axial tri-
radius,

Values of Pearson's Correlation r in Category C

Binary Combinations of the Concerned

Values of r

Metric Variables

Males

Females .

1. b-Perp. vs. c-Perp.

Values of t
2. BHItvs. t-Index

»Values of t

+ 0.596 + 0.033
(P.E. of r = 0.022)
10.42°

+ 0.713 + 0.024
(P.E. of r = 0.016)
14.25

+ 0.537 + 0.036

(P.E. of r = 0.024) -

8.95

+ 0.794 4 0.002
(P.E. of r = 0.001)
18.21

Probability Level)

(P < 0.001)

(P < 0.001)
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FIG. 4. — Measurement t Q (height) and projective breadth

(PB) for the gzlrulnlion of modified breadth height index
(BHTI) (md% for the calculation of modified positional

index at axial triradius (PI!).

SUMMARY AND CONCLUSION

The present material consists of bilateral inked
impressions of 200 males and 200 females of non-
Jat Sikh community, taken in ‘unextended’ (= ‘ad-
duction’ of Valsik) category of digital spreading.

Six metric traits considered are Palmarprint Form
Index (PFI), Perpendicular Deviation, Positional
Index at axial triradius t (PIY), Modified Breadtii-
Height Index at axial triradius t (BHI') and t-Index.

The values of Pearson’s linear correlation r be-
tween c-Perp. and b-Perp. for the two sexes are
strikingly high indicating that the triradii lying
closer to each other are more closely related thon
others lying with wider intervening spaces (morpho-
logically speaking). Additionally, this may also be
attributed to the variable positioning of digital ui-
radii as found by Valsik who reported that the
‘triradii b are comparatively the least variable,
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FIG. 5. — Proximo-distal positioning of azial triradiug o

denoted by t-index.

those of d the most variable and a & ¢ in that sense
a median between two extremes’.

High order relationship is also shown between
t-Index and BHI' in females. In other words, in-
crease in the value of one is related with an in-
crease in the value of other, i.e. one might follow
either of the two measures to asses the proximo-
distal positioning of axial triradius t.

Lastly, t-Index and radio-ulnar trends of axial
triradius show a high order relationship indicaling
that the longitudinal and transverse trends of lo-
calisation of axial triradius are highly associaled
with each other and not independent.
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