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Abstract. In this paper, the problem of time to recruitmenstudied using a univariate

policy of recruitment for a single grade manpowgstam in which attrition takes places

due to policy decisions. Assuming that the poliegidions and exits occur at different
epochs, a stochastic model is constructed anddhance of the time to recruitment is

obtained when the inter-policy decision times atghangeable and constantly correlated
exponential random variables and inter- exit tificem an ordinary renewal process. The
analytical results are numerical illustrated ang ¢fffect of the nodal parameters on the
performance measure is studied.
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1. Introduction

Attrition is a common phenomenon in many organareti This leads to the depletion of
manpower. Recruitment on every occasion of depietif manpower is not advisable
since every recruitment involves cost. Hence thautative depletion of manpower is
permitted till it reaches a level, called the thiad. If the total loss of manpower exceeds
this threshold, the activities in the organizatieiti be affected and hence recruitment
becomes necessarin [1, 2] the authors have discussed manpower plgnmodels
using different kinds of wastage and different gymé distributions by Markovian and
renewal theoretic approach. In [17] this problenstigdied for a single grade manpower
system using a univariate recruitment policy based shock model approach for
replacement of systems in reliability theory. I®][the author has considered a single
grade manpower system and obtained system chastickewhen the loss of manpower
process and inter-decision time process form aetaigd pair of renewal sequence by
employing a univariate cum policy of recruitmeneToptimum cost of recruitment for a
single grade manpower system is obtained in [19]ubing several univariate and
bivariate policies of recruitment. For the study tbfis problem corresponding to

185



A. Devi and A. Srinivasan

correlated inter-decision times under differentqet of recruitment, one can refer to [9,
12, 13, 14, 15, 21]. In [5], the author has indghthe study of the problem of time to
recruitment for a single grade manpower systermbgrporating alertness in the event of
cumulative loss of manpower due to attrition cnogsthe threshold, by considering
optional and mandatory thresholds for the cumugaltbes of manpower in this manpower
system. Variance of the time to recruitment forirgle grade manpower system with
optional and mandatory thresholds is obtained @} y#hen inter-decision times form on
order statistics. In all the above cited work, stdssumed that attrition takes place
instantaneously at decision epochs. This assumfgtiont realistic as the actual attrition
will take place only at exit points which may or ynaot coincide with decisions points.
This aspect is taken into account for the firstetim [3] and the variance of the time to
recruitment is obtained when the inter-decisioreimand exit times are independent and
non-identically distributed exponential random ®mhtes using a univariate policy for
recruitment and Laplace transform in the analysigs problem is studied in [4] by using
a different probabilistic analysis. The presentgragxtends the research work in [3] for
exchangeable and constantly correlated exponenitiatdecision times.

2. Model description

Consider an organization taking policy decisionsaadom epochs in (£) and at every
decision making epoch a random number of persoitstitgl organization. There is an
associated loss of manpower, if a person quits.dssumed that the loss of manpower is
linear and cumulative. For i=1,2,3..., let Be independent and identically distributed
exponential random variables representing the atafutiepletion of manpower (loss of
man hours) due to"iexit point with probability distribution functioM(.), density

function m(.) and meali (0>0). Let A the time between (i-f)and I" exits, be

exchangeable and constantly correlated exponertimlom variables with probability
distribution F(.), density function f(.) and meanlet R be the correlation between A
and A, i# and v=u(1-R). LetE;, a continuous random variable representing the tim
between the (i-1) and ' inter-exit times be independent and identicallgtrifiuted
random variables with probability distribution fuion G(.), density function g(.) and

mean% (6>0). Let D, be the waiting time upto (i+1) exits. Let Y be timelependent

threshold level for the depletion of manpower i thrganization with probability
distribution function H(.) and density function ha(.Let g be the probability that every
policy decision has exit of personnel. As g=0 cgpnds to the case where exits are
impossible, it is assumed thatd. Let x{I) be the indicator function of the event |. Let
T be the random variable denoting the time to fieoent with mean E(T) and variance
V(T). The univariate CUM policy of recruitment erogked in this paper is stated as
follows:

Recruitment is done whenever the cumulative lossmain hours in the
organization exceeds the threshold for the logaarf hours in this organization.

3. Main result

In this section the distribution and the varianédime to recruitment are obtained. By
the recruitment policy, recruitment is done whemebe cumulative loss of manpower
exceeds the threshold Y. When the first decisiotak&n, recruitment would not have
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been done fdB units of time. If the loss of manpower(XS;) due to the first policy of

decision is greater than Y, then the recruitmentdse and in this case T#D;.
However, if <Y, the non-recruitment period will continue tillemext policy decision is
taken. If the cumulative sum 8f the loss of manpower the first two decisione=ds Y,
then recruitment is done and T#B,=D.,. If S,<Y, then the non-recruitment period will
continue till the next policy decision is taken addpending on SY or &< Y,
recruitment is done or the non-recruitment periodtinues and so on. Hence

T=§Dmx(s <v<S.) ®
From (1) and from the definition of.p we get

5N = (+DEE) P(§ <Y <., @
By using law of total probability we get

P(S<Y<S,)= W (t-x) m (9 ht) dx i (3)

Case (i) 3.1. H(x) = 1-e
In this case from (2) and (3) and from [6] we getsamplification that

v(a +0)
E(T)=—— 2 4
M=~ R (4)
and

2(a+8)[(1-R)20+v2 (R2q0+a )]-v2(a+6)2
V(T)= (1-R)2 (8q)2 (5)

(4) and (5) give the mean and variance of the tomecruitment for case(i).

Case (i) 3.2. H(x) = n-« ®P2which is the extended exponential distribution wstale
parameterdand shape parameter two [7].
In this case from (2) and (3) and from [6] we getsamplification that

EM=—Y—y (%, 6)
and

1-R)q " 246q

46[(1- RY +V?R?q] (3 + 20)+ V2 (52— 42)
4(1- RY q°6?
(6) and (7) give the mean and variance of the tmmecruitment for case(ii)

V(T)=

(7)

Case (i) 3.3. H(x) = ;e @™ + p,e?*, which is the distribution function with SCBZ

g -o.
roperty [7], wherep =—2 2 _and p, =1-
property [7] P L+6-6, P, Py
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In this case from (2) and (3) and from [6] we getsamplification that
plv(a'+6?l+,u)6?2+ p2v(91+,u)(a+9 2
(-R) Q(gl"'/-/ )62

E(T) = @)

and
(AR ZvR2q16,+av 3 p y Xa+6) 2 ppy DL a+6#1)(8 #1)(a+6 )

(9)
(1-R)% (A6 +1)6,)?

V()=

(8) and (9) give the mean and variance of the tmmecruitment for case(iii).

Note 3.4

i.  When R=0, our results agree with the results irf¢8hll the three cases.

ii.  When g=1, our results for cases (i) and (iii) avasistent with those of [15] and
[9] respectively.
When R=0 and g=1, our results for cases (ii) aiildafie consistent with those of
[10] and [18] respectively.

4. Numerical illustration

The mean and variance of time to recruitment fortted three cases are numerically
illustrated by varying one parameter and keepingha other parameters fixed. The
effect of the nodal parameters on the mean andneeiof time to recruitment is shown
in a table. In all the computations we t&k®.01 and v=1.

a Q R Case (i) Case (i) Case (jii)

E(M) v(™) E(M) v(™M) E(T) V(™)
0.5000| 05 0.5 44.0000 1.7160x1d 64.0000| 2.1760xf0| 11.2727| 5.6364xf0
0.2500| 05 0.5 24.0000 0.4560x1d 34.0000| 0.5860xF0| 7.6364 | 3.2236x1D
0.1667| 05 0.5 17.3333 0.2138x1q 24.0000| 0.2782xF0| 6.4242 | 2.5681x10

0.2 | 0.5000] 05 20.0000 0.3000xf0| 28.0000| 0.0388xT0| 6.9091 | 0.2821x10
0.2 | 0.2500] 0.5 | 40.0000] 1.2400xf0| 56.0000| 0.1608xT0| 13.8182| 1.1398xT0
0.2 | 0.1667] 05 60.0000] 2.8200x%0| 84.0000| 0.3660xT0| 20.7273| 2.5728xT0
0.2 0.5 | 0.5000] 20.0000| 300.0000| 28.0000 388.0000 6.90b1 2.82F4%10
0.2 0.5 | 0.2500] 13.3333| 148.8889| 18.666f7  194.222p  4.60p1  1.3597%10
0.2 0.5 | 0.1667] 12.0000| 127.2000| 16.800p 166.5600  4.1465 1.14f1%10
Table 1. Effect of the nodal parameters on E(T) and V(T)
5. Findings

From the above table the following observationspaesented which agree with reality,
i.  Whena decreases and keeping all the other parametet, fike average loss of
manpower increases. Therefore the mean and variaihtene to recruitment
decreases for all the three cases.
ii. As g decreases, the mean and variance of timectaitraent increase for all the
three cases when the other parameters are fixed.
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iii. As R increases the mean and variance of time twite®nt increase for all the
three cases when the other parameters are fixed.

6. Conclusion

The model discussed in this paper are found todre mealistic and new in the context of
considering (i) separate points (exit points) oe time axis for attrition, thereby
removing a severe limitation on instantaneous tattriat decision epochs and (ii)
associating a probability for any decision to hax# points. From the organization’s
point of view, our models are more suitable thae torresponding models with
instantaneous attrition at decision epochs, apihn@sion of exit points at which attrition
actually takes place, postpone the time to recesitm
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