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TABLES OF Vi— AND 1—¢* FOR USE IN PARTIAL COR-
RELATION AND IN TRIGONOMETREY'
By Jomy Rior MINee
INTRODUCTION
In the ealenlation of partial correlation coefficients each coeffieient
is obtained from those of the naxt lower order by the formula:

P e Lt TT PRI (o VM CAY PRI VI 03 il Lo L (i)
VI -1-—1:\,1"‘"‘1-;-31- s iA-n

A large part of the labor of caleulation is thus involved in the deter-

mination of the #sctors in the denominator of the formuls, and may be

saved by reference to s table of VI—+ for different values of r.

Himilarly, & standard deviation of higher order is caloulated from the

formula:

PRI RIS, ' B (i)
in which again labor may ba saved by reference to euch a table, which
I have caleulabed st the saggestion of Dr. Reymond Pearl.

Table I gives the velues of V1—7" for r=.0001 to 9999, for values
of the argument proceeding by differences of .G001. A similar table,
but on & much less extended senle, has been given by Holbrook Working,
in Quarterly Publications of the American Biatistical Association,
XVIL, 767, June, 1821. Bince sin®a+ees? n=1, the {able may also
be used to obiain cos ¢ when #in a is given &nd vice verss.

Table I, which gives the valves of 1—r' on a more axtendad acale
than Table VIII of Pearson’s Tables for Statisticiens and Biome-
tricians, may be nsed in the calenlation of the probable error of the
correlation coefficient from the formula:

PE,=:%?_:E (1) =p(l-r). (iii)

! Papers from the Department of Biometry and Vital Siatisties, Behool of
Hygiene and Public Health, Johne Hopline University, No. 55.
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In calenlating the tables the velue of 1—+* was obtained for each

" velue of r and its square voot then calenlated by dividing 1—+* by an
approximate value of the sguere root and taking the mean of the
divisor and quotient. This method of cbteining square roots depends

an he fast that -5 =e—3+ L — .0 If, therefore, § is small ga

48 z
compared with z the quotient will be neazly equal to £—35 and the
mean of divisor and quetient will be s mueh closer approximation to
= than the original £+8. Where, a8 in the greater part of this table, a
close approximation to the squere root can be found by differences
trom the preceding items, this method is very coavenient. All work
was done on & caleulsting machine end each table checked by
differences.

In arrecgement the tables are in general like logerithmic tables.
The column at the left of the page gives the first three figures of r,
while the fourth figurs is given in the heading. To find the value of
VT ¢ for a given vatue of =, we therefore look in Table I for the first
rj;mﬁgumdr{inz}ndingmms) in the column at the left of the
page headed . In the same line and in the column headed by the
fourth figure of r we find the last figures of VI—#. For r=.0000
to 7000 the firet three fgures of VI1—r* are given an the separated
figures in the column headed 0. Should there be no separated figures
in column 0 in this line the three standing next above should be taken,
except when the first of the figures in the column hesded by the fourth
figure of # has a bar above it, when we must take the separated figures
from the line below in column 0. For r=.7000 to .8500 the first three
figures of VI—¢ are given in: columa 0 snd column 5. If, therefore,
the fourth Sgure of r is between 0 and 4, inclusiv, the first thres
figures of V1—rF are to be taken from column 0 in the same line,
except when there is 8 bar over the first figure in the coltmn headed
by the fourth figure of r, in which case the first three fignres of Y1—r
are found in colwmn 5 in the same line. If the fourth figure of r is
between 5 and 9, inclugive, the first three figures of VI— are to be
taken from columm 5 in the ssme line, exoept when there is a bar over
the first figure in the column headed by the fourth fignure of r, in which
case the first three figures of VI—# are to be taken from column 0 of
the line helow. For r==_8500 to 9999 all the figures of VI—r* are
given in each colummn.
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For example, if r=.0476 we find the first three figures .047 in the
column r on page T. In the same line and in the column 8 we find
the figures 866. The separated figures in the column 0 next above
the line are 998, and V11— is therefore 008 888, If r=.1944 we
find .194 in the column + on page 10. In the game line and in the
column 4 we find the figures 92%. Sinece there is a bar over the first
figure we take the .980 from the line below in eclumn 0, and VI
is .80 822, TIf #=.7Y432 we find .742 in the colomn 7 on page 21. In
the pame line in column 2 we find 069 and in eolumn O the first three
fignres 668, a0 that VI—¢" iv 699 069, If +=.Y433 we find in
column 3 of the seme line D58, SBince there is a bar over the first
figure, we take the .66% from columnn 6, and V1—7* is .688 958. If
r=.%Y57 we find .¥?H in column r on page 22. In column ¥ of the
same lize we find 102 and in column 5 the flret three figures .681, eo
that V1—r* is .631 102, If r=_7758 in column 8 of the same line
we find 878, As there is a bar over the first figure we take .830 from
column 0 of the line below, and VI—7 is .630 979, If r—.B837 we
find .893 in column r on page 26 and in eolumn 7 of the same line find
VI {o be 448 685. If r is given to mere than four places of
decimals the value of V1—r® may if desired be obtained by the usual
methods of interpolation.

Probehly the most advantagesus form in which to arrange the cal-
culation of partial correlation coefcients ie the following:

CaafBoient ViTA |Product term | Numerator | Cloatl

ra |.0475|.008 67 | .04 48 | —000 B8 | 83630 | ray |-—.14T8
u |4.1544|.980 08 | 403538 | + .15 BBE AL | ey |4.23T0
ve |4.7458|.60007 [ 4.00085 | £.733 08 | 9B EL | eey. |4.Tam1

The derivation of the VI—r column from Tsble I has alresdy
been explained. In the product term column +.144 48 is the prodoct
of +.1944 and +.7482, while the other items sre similarly derived.
In the numerator column —.098 B8=(+.0476) — (+.144 48), while
66630 in the denominator colump is the product of 980 92 and
.669 07 from the VI—r* colump, In the last column —,1476 is the
quotient of —.096 88 divided by .656 30.
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The arrangement of Table IT is similar to that of Table I, except
that for r=.0000 to .5000 the first three figures of 1-—+* are given in
column 0, while for r=.5000 to 9999 they are given in both column 0
and eolumn b, To obtain the probable error of r, 1—+* from Table I1
is multiplied by x from Table V of Pearson’s Tables for Statisticians
and Biometricians. For example, if for a population of 453,
r= 5627, we find .562 in column r of Table II on page 41. In
column 7 of the same line we find 369. Az r is between 5000 and
9999 we look in column & for the firet three figures .683, so that
1—7*ia 688 369. From Table ¥ we find x,=.08189 for n=453.
Therefore, the probable error of r=.03168 X .683 360=.0217.
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