MATHEMATICAL NOTE ON AREA SAMPLING
By MOTOSABURO MASUYAMA

[Editorial Note: Although there is nothing basically new in the following mathematical
note, yet it is published to draw attention to the possibilitica of tho application of integral
goometry to statistical problema.)

Let C, be a fixed closed, not necessarily convex, curve on the Euctidean
plane, and € be an oricntated movable curve, not necessarily closed, g be an orien-
tated movable line, and the number of intersection-points between € and g within
C, be 7, and the sum of the lengths of arcs of C which are contained in C, be 1.
Then the integral

J=[nCg w (N
where € and g mean the kinematical density of C and g, is put into the form

J=2[lC e (2)
by Crofton’s (1868) formula, if C be fixed.

Next, if we fix g at first, then we have from Poincaré’s (1012) formula
JnC = 4sL e (3)
where ¢ is the sum of chords made by g cut by C; and L is the length of C.
Then we have from (1) and (3)
J=4Lfsg Y
On the other hand, we have
Jeg=nF, w {5

where F, is the arca of C;. This formula was first obtained by Crofton for the con-
vex curve Cy, but the condition “convexity™ is not nccessary, as was pointed out
by Blaschke (1035).

Thus we have from (2), (4) and (5)
1€ = 2nF,L. . (6)
Wae owe this formula to Santalé (1035).
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If wo consider an area T which contains all possible unions of C, and ' then,

[iC _2nFL _FoL
"'="j'c = . M
is the expectation of ! when tho co-ordinates of the end point of C aro selected at
random within 7, and the orientation of tho tangent of C at this end point is also
sclected at random.

The author (Reports of Statistical Application Research, 1933) has subsequently
shown interalis that the oricntation need not be randomized for a movable
rectifiable curve.
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