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MY PROBABLE PSEUDO.ELLIPSE IN THE
CORRELATIVE DIAGRAM

KtN-ltsu Fhnare
Department of Anatotny, Nagoya Uniaersity School of

Merlicine (Director: Prof . Chikataro Togari)

INTRODUCTION

I proposed in the former paper "A proposal of organizing an International

Association of the Standard Physique" that the authorities in the world who

engage in the study of physical status and development, organize the "Inter-
national Association of the Standard Physique" and determine the International

Standard Physique and use it for at least one hundred years in all the coun-

tries, and that the authorities in every country organize their branch and de-

termine the Standard Physique of their country or their race and use it for at

Ieast ten years. I also made clear that my probable pseudo-ellipse is most

suitable for determing the Standard Physique. In this paper I want to demon'

strate this theory mathematically and statistically.

I. tnr pRINcIPLE oF MY PRoBABLE PSEUDo-ELLIPSE

L) Vertical corssi.ng between two curaed lines.
The curve of the n-th degree: y--kx" and the elliptic curve of the n-th

kind: r, + n!7 = f2 cross each other perpendicularly at all times in regard to

any value of n, h and r.
The proof is as follows:

!=krn
d! _ on*,-t _nt (1)
d,x ,c

xr+nyr-T,

, ={* o'- *')\'''
qir= - *k, - x2)-,t2: - #, (2)

(1) x (2) :?r? k)= -,
Therefore these two curved lines cross each other perpendicularly at all

times for any value of, n, h and r.

2) The curaili.near co'ordinates.
Regard the group of curved lines crossing mutually and perpendicularly

which is made by altering k of. y=kxn and T of x2+n!2= 72 in proportion to

the equal difference. Then & and r become curvilinear co-ordinates, which I call
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the curvilinear co-ordinates of the n-th degree. For example, we use the cur-
vilinear co-ordinates of the height of the body and the girth of chest as that
of first degree

B - rfiot
L2+p2:Tz

or the height and weight as that of third degree

{ w =(, ftu)'''
I z, *sw. - (G,tz1z

(z denoting the height (cm) and w,t]ne weight (kg), B, the girth of the chest,
4 the coefficient of stoutness and thinness, 6 the coefficient of girth of the
chest, and 7 and G, the coefficient of 7 and G.)

3\ The probable pseuda-ellipse.
The probable pseudo-ellipse described by the correlation between the height

and weight is as follows:
(1 ooolWt r _ urrY a ! J_L| tlp urY 

= xo! o-s

(Mn or, Mo and, og denoting respectively the mean value and the standard de-
viation of the coefficient of stoutness and thinness and of G, and x denoting
the coefficient of the inequality of growth in the expression.)

The probable pseudo-ellipse described by the correlation between the height
and girth of the chest is as follows:

J100 BJLt__Mby + gLlq_ tur),.= X,ob o|
(M6, ot, Mr and ar denoting respectively the mean value and standard devia-tion of the coefficient of girth of chest and that of r in the expression.)

II. onawruc METHoD oF My pRoBABLE psEUDo_ELLIpsE

1\ The correlatiue diagram.
we can draw a correlative diagram from two variables of a group: for

example, the height-weight correlative diagram is drawn from the height and
weight of every man in a group as fig. 1.

2\ Adafitable grade of the curailinear co-ordinates in the correlatiue diagram.
We draw F-G curvilinear co-ordinates in the height-weight correlative dia-

gram, and calculate the number of points in the area bounded by F- and G-
curved line as in fig. 2, and then we can calculate the average value (W, M),
standard deviation (of, oe) of F- and G-coefficient and the coefficient (Ryg) of
correlation between F and G in the way heretofore in use. This coefficient
(R7g) of correlation between F and G indicates the d.egree of the adaptation of
F.-G curvilinear co-ordinates.

In the case of R1g10.7, the curvilinear co-ordinates are adapted to the cor-
relative diagram.
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Fig. 1. Correlative diagram between
height and weight.

Fig. 2. Correlative table in F-G
curvilinear co-ordinates.
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Fig. 3. My probable pseudo-etlipse.
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Calculation of average value and standard deviation and
correlative coefficient of F and G
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ln the case of 0.47Rre>0.1, it is doubtful whether the former is adapted
to the latter or not.

In the case of 0.4 a Ryg, the former is not adapted to the latter.
In the case of fig. 2, the coefficient R7, is 0.09, so that here the F-G

curvilinear co-ordinates are well adapted to the correlative diagram between
the height and weight.

3) Drawing m.ethod of the lrobable pseudo'ellit>se.

We can draw correctly the probable pseudo-ellipse from the average values
and standard deviation of F- and G-coefficient by a very complicated method,
but practically we can draw it by a very simple method as follows:

The center of this pseudo-ellipse is determined by the average value (M7,

M) of. F- and G-coefficient and the size of the transversal axis and the vertical
axis is determined by the deviation (of, o*) of the F- and G-coefEcient.

If we want to draw the probable pseudo-eilipse of X: 1, we designate the
center by Mr, Mn and. draw the transversal axis which is parallel with the
curved line of G-coefficient and the vertical axis which is parallel with the
curved line of G-coefficient and then dot at four points which are one D1 alrtd'

one Dn distant from the center along the transversal and the vertical axis, and

then we can draw by guess this probable pseudo-ellipse which passes these
four points as in fig. 3.

F
F2
ITE2
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III. lrrr coMFARrsoN BETwEEN My pRoBABLE psEUDo-ELLIpsE

AND TI{E PROBABLE ELLIPSE IIERETOFORE IN USE

Having compared the theoretical value with the observed value as counted
by my probable pseudo-ellipse and as by the probable ellipse heretofore in use,
I confirmed that my probable pseudo-ellipse is, on the whole, more suitable in
each stage of age, as pointed out by the following:

1) The co-ordinate of the centre of euery ellirtse.
The co-ordinate of the centre of my probable pseudo-ellipse indicates the

average value of the F- and G-coefficients and simultaneously indicates the
average value of the height and weight, so that this center corresponds with
the center of the probable.ellipse heretofore in use.

2) The number of distributed fioints included in euery ellirtse.

If the correlative diagram shows the normal correlative curved surface, the
number of distributed points included in the probable ellipse can be calculated
theoretically as follows :

First, we can derivate the next formula. The probability of the number of
the distributed points included in the probable ellipse of X is

Pr = 1- 2-t1!2tx2

From this formula we can calculate every probability for the case of
X=L,2,3, .. . .

Namely:

Table 1

Pxx
1,
aa

Dr)

4
5

- 0.5

-2
-4.5
-8

-72.5

0.606s3
0.r 3s33
0.01 1 11
0.00033s4
0.000003726

0.39347
0.86467
0.98889
0.9996646
0.999996274

13640
2997s
342E0

1 456
3202
3662

Comparing this theoretical value with the observed number of distributed
points included in the probable ellipse heretofore in use and my probable pseu-

do-ellipse, the value of my probable pseudo-ellipse \PPEU) is more similar to
the theoretical value (To) than that of the probable ellipse (PEa) heretofore
in use as we see in table 2.

The number of distributed points included in the probable ellipse:

Table 2

Group Ta PEU
^/

20 year old men in Gifu
Prefecture

1
c)
aJ

3

1

2
3

74739.2
29834.3
3419s.4

1590.8
3409.5
3652.5

15 year
middle

old boys in the
school of Tokyo

- (U 2) X2 | e- 1rle1.1:

x PPEU

31662
13656.8
29864.7
34187.9

1450.0
3198.4
3646.8

3703
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3) The density on the curoed tine of the firobable etlipse heretofore in use
and my firobable fiseudo-ellipse.

If the correlative diagram shows the normal correlative curved surface, the
density on every curved line of the probable ellipse can be calculated theoretic-
ally as follows: Namely, the density on the curved line of every ellipse is

z= zro.o#-Tiu*o[- #r{@#' 6'I+ Q-:e,I1]

Comparing this theoretical value with the observed value of density on the
curved line of every ellipsg the value of my probable pseudo-ellipse (ppEo)
is more similar to the theoretical value (Ta) than that ot fhe probable ellipse
(PEa) as we see in table 3.

Table 3. The density on the curved line of every ellipse

Group l/

20 year old men in Gifu
Prefecture

15 year boys in the mid-
dle schools of 'I'okyo

x
1
2
3

PPEa

5E0.9
727.3

17.2

62.0
1r .8

1.1

Ta

587.2
729.7

70.7

62.7
13.9

1.1

PEa

57r.8
727.4

L0.2

54.8
8.9
1.0

CONCLUSION

In this paper I introduced my statistical method in curyilinear co-ordinates
fashion, explained the darwing method of my probable pseudo-ellipse and demon-
strated that my probable pseudo-ellipse is more suitable than the probable
ellipse heretofore in use by comparison of the theoretical value with the ob-
served value of the number of distributed points included in every ellipse and
the density on the curved line of eyery ellipse.

From these points of view, I expect that this probable pseudo-ellipse rvill
be popularized' and used for determining the International Standard Physique
and for comparing the physiques of every country or race and every group.
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