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' the mathemancal expressnons for the stralght Ime ch‘

~ and the curve ci will bo?h -for a short period, Tepresent
quite closely the apprommate law of depletxon of: the
force, as this has been illustrated by ‘the curve xd. i

. Further if we knew the extent to ‘which an ongmal’v

_ foree would deplete itself through a somewhat longer .
* period, but still one far short of the entire depletion .

- period, a'curve 'of the nature of ¢iin Fig. 1 might be-

-drawn 'to coincidé with the' frue curve of depletion at
 the point’ representmg such penod of partial depletion,
- when it.then, most undoubtedly, would also be found

to coincide very closely with the true curve of de-"

pletlon“between this: pomt and the- startmg ‘point,".as -
illustrated by the diagram in F1g 2.-
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\Ve must next determme upon sOme ]aw in accord-

ance with which we' will ‘wish to increase the original’

Aforce by hiring-new workers ; first, to replace-the sepa-
ratlons from this ofiginal force as ¥ast as they occur;

and secondly, to increase.the thus replemshed original *

“force.to ‘the point desired at any orie time, in spite of

the separations that’ also take place from among the
newly hired workers. ;Of course, a law to govern the
increase of a working force must either be in accord-

: ance with some decreasing rate of i increase, or else in

_ agcordance with some constant or even increasing rate
of irierease, which must then, sooner or later, come to a
" more or less: sudden stop; for it is inconceivable that

= a force might increase mdeﬁmtely under even the most

& | e

Hence, for the purpose of this discussion, it will be
assumed that the curve representing the gradual de-
pletion of an original force may be approximated by’
a curve representing a law of depletion similar to that
on which Table 1 was constructed. This curve is a
logarithmic curve! whose equation is

De e W

S bemv the base of the Naperian system of logar-
ithms,  the rate of depletion (separation) and ¢ the
period of time diring which the original force Fis
reduced. or depleted to o

Formula (1) may be derived as follows: The ongmal
force Fo having been reduced to Fr at the end of the time
,period #, and the decrease taking place at the rate 7 as figured
ion the magnitude of Fr at any time, the decrease {negative
‘mcrease) during the time element 5t following the end of the
time period ¢, rnay be written

3

Fig. 2 "

“favorable conditions of industrial expansion.

oFr .
=—rdt

8Fr =F (—r)dt, and

T,
ax
Integrating, we then get, as\/‘——: loge x+C,
X
loge Fr =—rt4C.

To determine the constant of integration C we have Fy = F,
for t =o, which makes C = loge Fo, and

loge Fr = —rt4loge Fo; and-further
' Fo
6 loge Fo — Ioge F,=loge—=rt,
F:
which again gives &Ft= F ; and finally
Fo
Fr= N 1)
. &rt .
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In view. of the circumstance that labor turnover,
while usually converted into the equivalent of an an-
nual rate, is' always calculated for shorter periods
only, almost any general law of force increase that
we may assume and which wil{ readily lend itself to
the mathematical treatment cont plated will answer,
just the same as we have alreadly concluded that the
law assumed for the separations from an ongmal
force must.be near enough cofrect for use in our
analysis. ' :

In the diagram Fig. 3, let the curve ck represent an
ideal law of increase of the original force ac = F, to
the final desired force during the period of time
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ab=T. Thiscurveis then, to begin with, quite closely

approximated by its tangent cm at the point C, and -

represents the general mathematical law of ‘increase
of the working force that I have assumed for the
present purpose.

If 4 designates the rate of increase of the force F as
figured on the original force F,, the increase of the
force at the end of the time period ¢ will be

A =TFoit (@)

and the increased force will be

F=F,+A=F, (1+it) ©)

" TFig. 3




