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Abstract. In this paper a multi graded organization in whigpletion of manpower occur
due to policy and transfer decisions is considendten the breakdown threshold
distribution follows SCBZ property. Mean time tocreitment is obtained by using
anunivariate CUM policy of recruitment (ie) "The ganization survives iff atleast
r (1 <r < n) out of n grades survives in the sense that thtdstrossing has not take
place in these grades” when wastages form an stdgstics. The influence of the nodal
parameter on the system characteristics is studiddelevant conclusions are presented
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1. Introduction

Exits of personal which is in other words knownveastage, is an important aspects in
the study of manpower planning. Many models hawnliscussed using different types
of wastages and also different types of distributfor the loss of man powers, the
thresholds and inter decision times. Such modedssaen in [1,2]. In [3,4,5, 6] the
authors have obtained the mean time to recruitrimeat two grade manpower system
based on order statistics by assuming differentilligion for thresholds. In [8] for a two
grade manpower system with two types of decisiodmsnithe wastages form a geometric
process is obtained. The problem of time to recreitt is studied by several authors for
the organizations consisting of single grade/twaxlgf three grades .More specifically for
a two grade system, in all the earlier work, theshold for the organization is minimum
or maximum or sum of the thresholds for the lossmainpower in each grades, no
attempt has been made so far to design a compiebensruitment policy for a system
with two or three grades. In [10,11,12] a new dedigr a comprehensive univariate
CUM recruitment policy of manpower system is usdéthw grades in order to bring
results proved independently for maximum, minimuradel as a special case. In all
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previous work , the problem of time to recruitmé&nstudied for only an organization
consisting of atmost three grades. In[11,12] auties worked on this comprehensive
univariate policy when wastages form ordinary remleprocess and inter decision time
form geometric and order statistics.Here an attémptade for loss of manpower due to
policy and transfer decision with high and lowiétn rate for inter policy decision.

2. Modédl description and assumptions

An organization having n-grades in which decisiarestaken at random epodtts «) is
considered. At every policy decision epoch a randommber of person quit the
organization and at every transfer decision epodmralom number of persons are
transferred. It is assumed that the loss of manp@M@ear and cumulative. The loss of
manpower process, process of inter policy and intansfer decision times are
statistically independent. The loss of man powelofes order statistics, inter policy
decision times are hyper exponential and intersfeandecision times are exponential.
The thresholds for the n-grades are independentidectically distributed random
variables following SCBZ property with same paraenetUnivariate CUM policy of
recruitment “The organization survives iff at leagtl < r < n) out of n grades survives
in the sense that threshold crossing has not tiake jn these grades”.

x;. Continuous random variable denoting the amourdegfletion of manpower caused
due to thé? policy decision in organization:Time of occurrence of the™i
decisionx,,,; :Cumulative loss of manpower due to the firstpolicy decisions in the
Organizatiory;: Continuous random variable denoting the amountdepletion of
manpowers caused due to thegnsfer decision in organization.

Vn1: Cumulative loss of manpower due to the first transfer decisions in the
Organization.

Wy ():The distribution function of inter policy decisidimes with hyper exponential
i.i.d random variable.

Wy (.):The distribution function of inter transfer decisitimes with exponential i.i.d
random variable.

W™ (.): m1fold convolution ofi; with itself.

W, ™ (.): n1 fold convolution of,, with itself.

Xm1 + ¥n1: The cumulative loss of manpower duertd policy decisions and1 transfer
decision.

me1+ym= Distribution function of cumulative loss of manpewdue tom1 policy
decisions andn1 transfer decision.

T: Time to recruitment.

E(T): Mean time to recruitment.

Np(T): Number of policy decisions at time T.

Nrrans (T): Number of transfer decisions at time T.

3. Main results
From renewal theory, the survival function of T is

P(T >t) = P(Xy,(T) + Yy, . .(T) < Z) (1)
Conditioning uponVp (T) andNr,.,s(T) and using law of total probability
P(T > t) = Yim1=0 PNp(T) = m1) 371 P(Nrrans(T) = n1) P(Xppy + Yn1 < Z)(2)
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As {Np(T)} and{Ny,..,s(T)} are two independent ordinary renewal process by
hypothesis invoking the

result(Np(T) = my) = W™ (£) = W™ ()antP (Nrrans(T) = 1q) = W™ (1) —
WVTL1+1 (t)

P(T > t) = Zi—o[Wu™ () = W™ 1 O] 2 [W™ (8) = W™ ()] P(Fony + Fns < Z)(3)
whereW,,°(t) = W,°(t) = 1
Letz;,j = 1,2,..n follows SCBZ property with same parameter

1—e %% gz, <1,
H(z) = 1 .

Assuming the truncation level, itself a random ablé such that follows exponential
with parametef, we have by law of total probability,

H(z) =1 —pe~(0+60z _ g=622 4)

_ (_61-6 _ 0 : —

wherep = (9+91_92) and q = (—9+91_92) with p+g=1(5)
Since Z is independent of,,,;andy,,; ,by hypothesis conditioning upon z and using law
of total probability

P(Xm1 4+ Yn1 <2) = fo P(X1 + Yn1 < 2)h(2)dz (6)
where

i =1, ..nfor fixedt =71
_ e—elz}-e—ez(z}-—ro)TO S ZJ] 0

n

h(z) = Z nC, ({p'i(8 + 6,)e 067 4 ... glig, e~ i(6:)7)

i=r
—(Tl _ l-)Cl{pi+1(i + 1)(9 + el)e—(i+1)(9+91)z + qi+1(i + 1)(92)6—(i+1)(92)z}
(D) Hp™ (8 + 0,)e MOTODZ 4 ... gng, e O7]}

()

P(Xmy + Y1 < 7)

ZJ- P(Xm1 + Y1 < 2)

0
n (pii(0 + 6,)e IO+ 4 .. giig,e~i(0)7)
X Z nC;s —(n — i)Cl{pi“(i +1)(0 + 6,)e" DOz 4 . gi+l 4 1)(92)6—(i+1)(02)z} + Ydz
i=r (_1)n—i{pnn(9 + el)e—n(9+91)z + .. qnneze—n(ez)z}

8

Substituting equation (8) in (3)
PT >0 = ) [Wy™ (= W™ (0] ) W™ © - W, " ()]

o mi1=0 n1
f P(Xm1 + Y1 < 2)
0 i {pii(G + 91)e_i(9+91)z 4o qil-gze—i(ﬂz)z}
X Z nC;{ —(n — i)Cl{pH'l(i +1)(0 + 60,)e~ DOz L g4I 4 1)(02)6—(i+1)(92)z} + Vi
= (D)™ pmn(6 + 0,)e MO0 4 .. grng, e~n(B2)7)

(9)
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P(T >t)

Z [Wuml(t) W, m1+1(t)]Z[WVn1(t) W, n1+1(t)]

m1=0
n v’ me1+yn1(l(9 +61)) + - +q me1+yn1(l(92))} -

Z nC;i{ (n —DC{p™** Wg, 45, (A + 1O +61)) + - g Wy 4y ((+ 1)} +

t=r ( 1)71 l{p me1+3/n1 (n(e + 91) +oet q me1+3’n1 (n(HZ))}
(10)
Wherewfm1+ym ) = {wg, (9)}m1{wyi ()1*(11)
Using (11) in (10)

n {P'Dio+a,)(®) + -+ q'Dyp, (D} —
P(T>t)= z nC;i{ (n = DC{P™**Diir1y0+0,) () + -+ + 4" D141y, (D)} +.
t=r (D" Hp"Dygro,) () + -+ " Dyo,) (D)}

(12)
where

Dy(t) = Z [Wy™ () = W™ () [ (g, (9)}’"12[%"1(0 W, ") ] {wg, ()3
m1=0 (13)
Expanding and simplifying the equation (13)

Do(®) = {1 ~[1-W®] ) Wy O, (e)}ml-l}

m1=0
X {1 - [1-w5,0)] Z Wan(t){W}_’i(e)}nl_1}
ni=0
Gy (t) =1—De(t)oo o
= {[1 — Wg,(®)] Z Wuml(t){Wxi(B)}ml_l} + {[1 - Wy,(6)] Z wy™ () {ws, (9)}111-1}

m1=0 ni=0

-{[1-Wfi(9)] > Wuml(t){w,?i(e)}ml‘l}{[1—Wyi(e)] > anl(t){v—vyi(e)}”l'l} (14)

m1=0 ni=0

d
go(t) = pr (Ge(i)) )
- {[1 ~w O] Y wUml(t){v—vfi(e)}m*} + {[1 ~w, O] anl(t){wyi(enm-l}

ml=0 ni=0
(o) (o0}

—{[1 — w5 (0)] ) Wuml(t){v‘vfi(e)}ml'l}{[l — w5, (0)] ) anl(t){wyi(g)}nl_ll

ml1=0 nil=0

o3}

—{[1 21013 Wuml(t){Wfi(H)}ml_l}{[l - w5, 0)] ). WV“(t){wﬂ(e)}“‘l} (15)

m1=0 ni=0

Since wy (t) is exponential with parametes,,w, ™ (t) is a gamma distribution with
parametep,, nl. Therefore,
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—upu[1-wy, (0)]1°

C n — ni-1 _ _
[1 — W}‘;l(e)] nlzzo WV 1(t){W3—,i (9)} = [.12[1 — W}_’i (9)] [m i
— 1 e H2[1-wy, O] (16)
Therefore
[1=55,0)] D wy ™ ©f5, (O = iyl = wy, @) 2O (17,

ni=0

Substituting equation (16) and (17) in equation) (15

90(0) = palt = 5 @)Lk = {[1 A Wuml(t){v—vfi(g)}m-l}
m1=0
X {Hz[l - Wyi(e)]}e‘i‘z[l—wyi(e)]t

+[[1_W:Ei(9)] Z wUml(t){Wfi(e)}ml‘ll[e"‘z[l‘wyi“’)lt] (18)
ml=0

Taking Laplace Steljies transform on both side

Uz [1 — Wy, (6)]

90() = T = wy, )]
_ o o o [W(s +pzl1 - Wyi(e)])]ml _ mie1
{llz[l Wy,-(e)][l Wfi(e)] ,;0 s+ (1 — wy, ()] {We,(6)}
+{[1 - W)Ei(e)] Z [WU(S + 1z [1 — wy, (9)])]m1 {Wxi(e)}ml_l}
m1=0
Gos) = T2t s = a1 = 5 O)][1 W5, (0)]4CS) + [1 - 5, ()] B(5)(29)
where

A(s) =

[y (s + pa[1 = w5,(O)])]
[+ el = @] [~ 705 + a1 - v—vﬂ(m]){v—vﬁiw)}]]l

[wy (s + 1o[1 — w5, (O)])] |

B(s) == [y (s + ua[1 — Wy, (0)]) (s, (0)]] J

(20)
From equation (20)

£ sy
({[s + a1 = 5,1 [1 = [Bu (s + ra[1 = W5, @)z, O] [W0 (5 + [ 1 = W5, B)])]} )
s+ ua[1 = wy, (O] | [Wy' (s + u2[1 — Wy, (O])] +
) {k [Wo(s + uz[1 —V_Vyi(ﬁ’)])]{[ 1= (s +M]2[1 @) )] } |
{[s + a1t = w3, @1 [1 = [Wu (s + a[1 - w3, @] (w®)]]}
{ {[1a[1 = w5, @] [0 (ka1 = 5, ])]} - }
[Wy (u2[1 = w5, (0)])] {[1 = [wy (ua[1 - Wy,-(@)]){wfi(@)}]]}
([l = w5, O] [1 = [0 (1o [1 - Wy @D @]}

d
E(“(s))LO =

(21)
Again from equation (20)

361



K.Srividhya and S.Sendhamizh Selvi

d _ {[wy'(s + pa[1 — w5, O)])]}
%[B(S)] - _ _ _ 2

_ {1=[wy(s + pa[1 — w5, O)] }{wz,(6)}]}

d wy' (121 —wy. (6

LY I (7 )
|45 o (1= [Wu(ka[1 — w5, ()] }{wz, (0)}]}

(22)

Using equations (21) and (22) in (19)

d _ {1+ [wy ([ 1 — w5, O])]}

%[gg(s)] = — — — —
| o ([ =5, @{[1 ~ [ ka1 - w5, @) 5O}

_[¢s _ {1-[wo(a[r-wy, @]} (

S| Mo e P e o Lo
wy(t) = pupe ™t + (1 —pluwe” “’t\
N TS S O
o= K|
7' (s) = Din (1 P |
VO St u? v )
(24)
1— PUn _ (1-P)m
d L|1-w5. )]+ .| 1-wy, @)+
- I& [Je (S)]] = a1y, )p]#“h a1 yl((l)]p)l:
= — W _ h - 1 —
s=0 {1 W}‘/i(g)]}{[l [uz[l—w‘/yi(ﬁ)]wh + “2[1“‘_’7i(9)]+”l] {Wfi(G)}]}
(25)
We know thaiE (T) = — [% [WT(S)]]
From (12) =0
c ldr ldr
E(T) =- Z ne; {[pl [E [gi(9+91) (5)]] +-+qt [E [gi(ez) (S)]] }
i=r s=0 s=0
. il a il
—(n—-10)C{p %[9(1’+1)(9+91)(3)] . +-+q E[g(Hl)(GZ)(S)] B
nlal s 29
—=D"4p E[gn(ewl)(s)] +-+q g[gn(ez)(s)]
s=0 s=0
(26)

Since xform an order statistics,

Let the probability functiom(1)and x(m1) are given by (Sheldon Ross 2005)
wyy () = () WGP we ([ = we (O]™,j = 1,23 ..m1 @7)
Therefore the probability density functionxfl)and x(m1) are given by
Wx(1) (X) =ml Wx(x)[]- - Wx(X)]ml_l (28)
Wy (0 = ML Wy (0 [w ()] (29)

Similarly y; form an order statistics
Let the probability functiory(1)and y(n1) are given by (sheldonRoss 2005)
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: j—i 1-j .
wyy ) =i (1) ey O wy O[T = wy 3] i =123 .01 (30)
Therefore the probability density function ydfl)and y(n1) are given bywy,(y) =
ni-1
nl wy(y)[l - Wy(Y)] (31)

]]’11—1

Wy(nl) (Y) =nl wy, (}’) [Wy(Y) (32)
We shall now obtain the mean timeto recruitment according as
Case (i)
Swpose wg, (x) = Wyr)(X) and wy, () = wy1)(y)
Sincew, (x) = ce™*
Wx(l)(x) — mlce—cx(e—cx)ml—l — mlce—mlcx
V_Vx(l)(e) = mlcf

© 0 e—(mlc+8)x *®

e~Mmlcxg=0xqy =m1cf e~(mic+O)xqy — mlc[

0 0 —(mlc+6)f,
mlc
) - mlc+9(33)
. . — nic
Similarly wy(1)(8) = ——— (34)

Substituting (33) and (34) in (25)

d
- | 1G6(s)]

1— Pln __ -nu

”2[1_n;1256]+”h ”2[1_n;13-:6]+”l

_ - ___nilc _ pU (1-pu mic
o {1 el [+ e Gl
(35)

nic+6

Using (35) in (26) ,We get the mean time to raonent.

Case (ii)

Suppose Wx, x) = Wx(1) (x) and Wy, ) = Wy(n1) )
Sincew, (y) = ce™

Using equation (32)

Wymn)(y) = nlce™ (1 — e~ ¥)n-1

Wy(nl)(B) = I'lle
0

oo 1

0
e” V(1 — e Y)M-le Oydy = nlf (1 —z)"~1zcdz,
0

r(§+ 1)r(n1)

0
=nlp (E + 1,n1) =nl

F(Q/C + nl)
. A . . _ nilc™
Simplifying the right side, we get Wyn1)(0) = e (36)
whereé(c,0) = (c+60)(2c+60)(3c+0)..(nlc +6) (37)

Substituting (33) and (36) in (25)
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1— pﬂh a- p):lz
d ol L R M
) [d_ [g‘9<s)]] = it i
s s=0 {uz nl'c"1 Pt A-p)w { mic }
n .Cnl .Cnl
s 9) ﬂz[l—;(ce) +in uz[l—;@e)]ﬂu mic+d
(38)
whered (c, 8) is given by equation (37)
Using (38) in (26) ,We get the mean time to reaoneitt.
Case (iii)
Suppose Wx, x) = Wx(m1) (x) and Wy, ) = Wy(1) )
mil
Using (36) for x we gelym1)(8) = % (39)
whereéd (c, 8) is given by (37)
Substituting (34) and (39) in (25)
1— Phn __ a-pwm
nic nic
|:;S [gg(s)]] — ”2[1 nlc+9]+”h ”2[1_nlc+9]+”l
-0 1— nic 1— p#;é n (1—f)cm mi1lcml
s {#2 [ n1c+8]}{[ [Mz[l_ﬁ]+ﬂh uz[l_ﬁ]ﬂ” { 8(c,0) (}40)
whereéd (c, 8) is given by equation (37)
Using (40) in (26) ,We get the mean time to reaoneitt.
Case (iv)
Suppose Wx, x) = Wx(m1) (x) and Wy, ) = Wy(n1) )
Substituting (39) and (36) in (25)
1— Phn _ (l—p)m
d pz|1- "1': +un Ha|1- lf +
B [& [g‘e<s)]] = s s
5=0 nilcnt PUR (1-p)w mi1lc™mt
Uy |1 ———|141— I + e
{ 2[ 5(c.0) } ﬂz[l_ 81(69)1 +up “2[1‘51@9)1 +uy {a(c,e) }
(41)

whered (c, 8) is given by equation (37)
Using (41) in (26) ,We get the mean time to reaoneitt.

3. Numerical illustration
The behavior of the performance measure due toitege in parameter is analyzed
numerically for different values of n and r.

Case (i)
Sub Case (i) n=3,r=1
The mean time to recruitment is given by,

E(T) = {{{p3E11 +3p2q'Es; + 3ptqPE;s + q3514}} - 3{{292515 + 2pqEi6 + q2E17}}
+ 3{{291518 + qlE19}}}
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Sub Case (i) n=3,r=2
The mean time to recruitment is given by

E(T) = {{_2{P3E11 +3p%q Ey; + 3p'q®Es3 + q3E14}} + 3{{P2E15 + 2pqEis + q2E17}}}

Sub Case (iii) n=3,r=3
The mean time to recruitment is given by

E(T) = {{P3E11 +3p?q'Ey, + 3p'q%Eq3 + ng14}}

where
1— PUh _ (A-Pwu
nic nic
E. — ”2[1_n1c+3(9+91)]+”h ”2[1_n1c+3(9+91)]+m
11 —

nic PUR (1-Puw milc
{“2 [1 - n1c+3(9+91)]}{[1 - [#2[1_“7“]+#h + #2[1_n71c]+#l] {m1c+3(9+91)}]}

nic+3(60+61) nic+3(60+61)
E12
1— Phn _ (A-Dw
nic nic
”2[1_n1c+(26+261+92)]+”" ”2[1_n1c+(26+291+92)]+”l

nic DU, (1-p)u, milc
{'uz [1 B n1c+(29+291+92)]}{[1 B [Hz[l_niliz]*’#h + #2[ —¥]+H1] {m1c+(29+291+92)}]}

nic+(260+261+63) 1 nic+(26+261+63)
1— Phn _ A-pw

[re@eragl [rie@emagl
e[l Gror20) THR B2l Gra 420 TH

13 =
nlc PU (1-pu milc
{MZ [1 B n1c+(9+91+292)]}{[1 B [u2[1_"71h°]+uh + #2[ _4]4.#,] {m1c+(9+91+292)}]}

nic+(0+61+263). 1 nic+(6+61+263).
1— Plp (1-p)m

nic nic
Hz [1_n1c+3(92)]+”h Hz [1_n1c+3(92)]+m

nic PUR (1-P)u milc
{‘uz [1 B n1c+3(92)]} {[1 - [Hz[l—n—lc]ﬂlh + #2[1 L]ﬂ”] {m1c+3(92)}]}

nic+3(62) nic+3(62)
1 Phn (1-p)m
e e
2|1 icrzeron) TH P2l iczerepl T

nic Pln A-p)m mic
{‘uz [1 n1c+2(9+91) {[ [,,;2[1 T2 TE S + _— ]{m1c+2(9+91)}]}

+2(9+91)]+”h ”2[1 n1c+2(9+91)]+m

1— Pln A-pwm
nic nic
#2[1_n1c+(9+61+92)]+p’h #2[1_nlc+(9+61+62)]+ul

nic PU, a-pu, mic
{MZ [1 B n1c+(9+91+92)]} {[1 - [uz[l—"—;z]ﬂ;h + uz[l—#]ﬂ'-z] {m1c+(9+91+92)}]}

nic+(6+61+67). nic+(6+61+67)
1— PUR (A-p)m

nic nic
”2[1'n1c+(292)]+"h “2[1'n1c+(292)]+"l

__ mc _ Pin a-nwm mic
A Ebreveral] {[1 [uz[l_ﬁ(ggz)]w * uz[l_ﬁ(ggz)]m] {m1c+<zez)}]}
Pip _ a-mu
nic nic

e e M e ey e

nic PUR (A-P)m mic
{“2 [1 - n1c+(9+91)]}{[1 - [uz[l_“ilc]wh + uz[l—ﬁ]ﬂtz] {m1c+(9+91)}]}

nic+(6+61) 0+61)

Eig =

Ey; =
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1— Pln _ A-P)m
nic nic
”2[1_n1c+(92)]+”h ”2[1_n1c+(92)]+”l

____nic _ PUR (1-Pm milc
{#2 [1 n1c+(92)]} {[1 [u2[1—#1(‘:92)]+uh + uz[l—ﬁéz)]ﬂzl] {m1c+(92)}]}
Case (ii)
Sub Case (i) n=3,r=1
The mean time to recruitment is given by,
E(T) = {{{psEu +3p*q'Eyy + 3p"q°Eq3 + q3E24}} - 3{{p2E25 + 2pqEye + quz7}}

+ 3{{P1E28 + qlEz9}}}

Eyg =

Sub Case (ii) n=3,r=2
The mean time to recruitment is given by

E(T) = {{_2{P3Ez1 + 3P2q1522 + 3P1q2523 + q3Ez4}} + 3{{172525 + 2pqE,6 + quz7}}}

Sub Case (iii) n=3,r=3
The mean time to recruitment is given by

E(T) = {{{P3E21 +3p?q'Ey; + 3pqPEs + q3524}}}

where
1— PUR _ (1-Pw
nilcnl nilcnl
E “2[1 3(c3(6+61))| THh “2[1_6(c,3(9+91)) tH
21
_nile™ Dln a-num mic
{”2 [1 5(c,3(6+61)) {[ [ nilcnl + nilcnl ]{m1c+3(9+9 )}”
t ”2[ B(ca@ro)) THh "2[1'5(c,3(9+91)) T t
Phn _ A-pw
nilcnl nilcnl
”2[1 R e e M e T e M
Eyp =
{P‘ [1 _ nilcnt ]} [1 _ plp + (1-p)u; ]{ milc }]}
2 nilcl niicnt
5(c,(20+20,46,)) uz[l 5(6(26+291+92))]+uh “2[1‘m]“” milc+(26+26,+6,)
T ar
nilc nilc
”2[1 s(c,(e+91+292))]+”" ”2[1 a(c,(e+91+292))]+”’
Ey = r
1lcnt PHn (1-pu mic
{ﬂz [1 ___ ntle™ ]}{ 1- [ e + o ] { }H
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Case (iii)
Sub Case (i) n=3,r=1

The mean time to recruitment is given by,
EM) = {{{P3E31 + 3p?q'E3, + 3p*q?Ess + q3E34}} - 3{{P2E35 + 2pqEse + qu37}}

+ 3{{PlE38 + q1E39}}}

Sub Case (ii) n=3,r=2

The mean time to recruitment is given by

E(T) = {{-2(p°Es1 + 39%q"Ex + 3p'q

Sub Case (iii) n=3,r=3
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Case(iv)
Sub Case (i) n=3,r=1
The mean time to recruitment is given by,
E(T) = {{{P3E41 + 3p2q Esy + 3p"q%Ey + 6I3E44}} - 3{{P2E45 + 2pqE.e + q2E47}}
+ 3{{p1E48 + qlE49}}}

Sub Case (ii) n=3,r=2
The mean time to recruitment is given by

E(T) = {{3{P3E41 +3p®q'Eyy +3p'qPEss + q3E44}} — 2{p®E,s + 2pqEs + qu47}}

Sub Case (iii) n=3,r=3
The mean time to recruitment is given by
E(T) = {p®Es1 +3p*q"Esz + 3" q*Esz + q°Esa}
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4. Comparison table

The influence of parameters on the performance uneasiamely the mean time for
recruitment is studied numerically. In the follogitables these performance measures
are calculated by varying the paramétef /A, 'u,' ' 1,','6," and’6,’ one at a time
and taking the parametegs=0.3,1 —p =q =0.706 = 0.2

369



K.Srividhya and S.Sendhamizh Selvi

Case (i)
c HUn 15, 753 04 60, SubCase(i) SubCase(ii) SubCase(iii)
E(T) E(T) E(T)
0.2 0.4 0.2 0.5 0.3 0.4 5.4177 3.1946 2.0826
0.2 0.4 0.2 0.5 0.3 0.5 4.8055 2.9265 1.9766
0.2 0.4 0.2 0.5 0.3 0.6 4.4110 2.7393 1.8998
0.2 0.4 0.2 0.5 0.4 0.5 4.6400 2.8443 1.9421
0.2 0.4 0.2 0.5 0.5 0.5 4.5305 2.7805 1.9134
0.2 0.4 0.2 0.5 0.6 0.5 4.4542 2.7296 1.8890
0.2 0.4 0.2 0.6 0.3 0.5 4.1744 2.5504 1.7301
0.2 0.4 0.2 0.7 0.3 0.5 3.6902 2.2602 1.5385
0.2 0.4 0.2 0.8 0.3 0.5 3.3068 2.0295 1.3852
0.2 0.4 0.3 0.6 0.3 0.5 3.8908 2.3701 1.6000
0.2 0.4 0.4 0.6 0.3 0.5 3.6664 2.2259 1.4957
0.2 04 0.5 0.6 0.3 0.5 3.4845 2.1081 1.4102
0.2 0.5 0.2 0.6 0.3 0.5 4.1212 2.5106 1.6977
0.2 0.6 0.2 0.6 0.3 0.5 4.0800 2.4789 1.6712
0.2 0.7 0.2 0.6 0.3 0.5 4.0473 2.4530 1.6491
0.5 0.4 0.2 0.6 0.3 0.5 8.6245 4.5783 2.5473
0.6 04 0.2 0.6 0.3 0.5 10.1078 5.2528 2.8183
0.7 0.4 0.2 0.6 0.3 0.5 11.5912 5.9272 3.0890
Case (ii)
C Un w U 04 60, SubCase(i) SubCase(ii) SubCase(iii)
E(T) E(T) E(T)

0.2 0.4 0.2 0.5 0.3 0.4 2.2688 1.8299 1.5735
0.2 0.4 0.2 0.5 0.3 0.5 2.1458 1.7761 1.5469
0.2 0.4 0.2 0.5 0.3 0.6 2.0698 1.7373 1.5266
0.2 0.4 0.2 0.5 0.4 0.5 2.1139 1.7591 1.5379
0.2 0.4 0.2 0.5 0.5 0.5 2.0930 1.7456 1.5301
0.2 0.4 0.2 0.5 0.6 0.5 2.0785 1.7346 1.5234
0.2 0.4 0.2 0.6 0.3 0.5 1.8156 1.5175 1.3398
0.2 0.4 0.2 0.7 0.3 0.5 1.5233 1.3246 1.1818
0.2 0.4 0.2 0.8 0.3 0.5 1.3879 1.1751 1.0572
0.2 0.4 0.3 0.6 0.3 0.5 2.0835 1.6952 1.4430
0.2 0.4 0.4 0.6 0.3 0.5 2.0276 1.6254 1.3578
0.2 0.4 0.5 0.6 0.3 0.5 1.9775 1.5647 1.2868
0.2 0.5 0.2 0.6 0.3 0.5 1.9855 1.5021 1.3184
0.2 0.6 0.2 0.6 0.3 0.5 1.9842 1.4888 1.3004
0.2 0.7 0.2 0.6 0.3 0.5 1.9803 1.4774 1.2849
0.5 0.4 0.2 0.6 0.3 0.5 4.9608 3.0336 2.2945
0.6 04 0.2 0.6 0.3 0.5 5.6478 3.3125 2.3908
0.7 0.4 0.2 0.6 0.3 0.5 6.4873 3.6072 2.4900
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Case (iii)

c Un 75, 753 0, 0, SubCase(i) SubCase(ii) SubCase(iii)

E(T) E(T) E(T)
0.2 04 0.2 0.5 0.3 0.4 2.9208 2.1645 1.7002
0.2 04 0.2 0.5 0.3 0.5 2.7279 2.0635 1.6533
0.2 04 0.2 0.5 0.3 0.6 2.5991 1.9898 1.6182
0.2 04 0.2 0.5 0.4 0.5 2.6740 2.0313 1.6376
0.2 04 0.2 0.5 0.5 0.5 2.6371 2.0057 1.6244
0.2 04 0.2 0.5 0.6 0.5 2.6106 1.9847 1.6130
0.2 04 0.2 0.6 0.3 0.5 2.5143 1.8686 1.4762
0.2 04 0.2 0.7 0.3 0.5 2.3313 1.7075 1.3338
0.2 04 0.2 0.8 0.3 0.5 2.1719 1.5721 1.2166
0.2 04 0.3 0.6 0.3 0.5 2.2707 1.7770 1.4621
0.2 04 0.4 0.6 0.3 0.5 1.9724 1.5770 1.3214
0.2 04 0.5 0.6 0.3 0.5 1.7631 1.4298 1.2136
0.2 0.5 0.2 0.6 0.3 0.5 2.6395 2.0006 1.6071
0.2 0.6 0.2 0.6 0.3 0.5 2.5744 1.9523 1.5705
0.2 0.7 0.2 0.6 0.3 0.5 2.5245 1.9142 1.5409
0.5 04 0.2 0.6 0.3 0.5 4.2888 2.8613 2.0351
0.6 04 0.2 0.6 0.3 0.5 4.8017 3.1036 2.1482
0.7 04 0.2 0.6 0.3 0.5 5.3160 3.3420 2.2572
Case(iv)
c HUn w 75 0,4 0, SubCase(i) Case(ii) Case(iii)
E(T) E(T) E(T)

0.2 0.4 0.2 0.5 0.3 0.4 1.5077 1.3694 1.3353
0.2 0.4 0.2 0.5 0.3 0.5 1.4978 1.3662 1.3387
0.2 0.4 0.2 0.5 0.3 0.6 1.4915 1.3640 1.3382

0.2 0.4 0.2 0.5 0.4 0.5 1.5537 1.3808 1.3414
0.2 0.4 0.2 0.5 0.5 0.5 1.5242 1.3739 1.3402
0.2 0.4 0.2 0.5 0.6 0.5 1.5077 1.3694 1.3393
0.2 0.4 0.2 0.6 0.3 0.5 1.3475 1.2120 1.1813
0.2 0.4 0.2 0.7 0.3 0.5 1.2077 1.0845 1.0563
0.2 0.4 0.2 0.8 0.3 0.5 1.0944 0.9815 0.9554
0.2 0.4 0.3 0.6 0.3 0.5 1.3723 1.2425 1.2140
0.2 0.4 0.4 0.6 0.3 0.5 1.2561 1.1408 1.1160
0.2 0.4 0.5 0.6 0.3 0.5 1.1644 1.0597 1.0376
0.2 0.5 0.2 0.6 0.3 0.5 1.3454 1.1836 1.1538
0.2 0.6 0.2 0.6 0.3 0.5 1.3185 1.1600 1.1309
0.2 0.7 0.2 0.6 0.3 0.5 1.2960 1.1401 1.1116
0.5 0.4 0.2 0.6 0.3 0.5 3.4926 2.2547 1.8665
0.6 0.4 0.2 0.6 0.3 0.5 4.0424 2.4384 1.9139
0.7 0.4 0.2 0.6 0.3 0.5 4.6298 2.6370 1.9673
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Findings:

« As ‘c’ the loss of manpower increases, (i.e) thean loss of man power
decreases, and hence time taken for thresholdimgoése) the mean time to
recruitment increases.

e As'w,')u;" and'u,’ the parameter for policy and transfer decisiomeases (i.e)
mean policy and transfer decision time decreases hance the time taken for
threshold crossing(i.e) the mean time to recruitndecreases.

e As’6,’and’6,'the the mean threshold level decreases and headartd taken
for threshold crossing i.e., mean time to recruithecreases

5. Conclusions
In the context of providing scope for future woikjs worthwhile to mention that the
present work can be studied by considering differgres of loss in manpower also.

REFERENCES

1. D.J.Barthlomew and A.F.Forbes, Statistical techesgior manpower planning, John
Wiley & Sons (1979).

2. R.C.Grinold and K.J.MarshallMan Power Planning, North Holland, Newyork
(1977).

3. J.Sridharan, K.Parameswari and A.A.Srinivasan, éclsistic model on time to
recruitment in a two grademanpower system based ooder statistics,
InternationalJournal of Mathematical Sciences and Engineering Applications, 6(5)
(2012) 23-30.

4. J.Sridharan, K.Parameswari and A.Srinivasan, A hsisiic model on time to
recruitment in a two grademanpower system involviextended exponential
threshold based on order statistiBessel Journal of Mathematics, 3(1) (2013):39-49.

5. J.Sridharan, K.Parameswari and A.Srinivasan, A hststic model on time to
recruitment in a two grade manpower system invgivaxtended exponential and
exponential threshold based on order statisficshimedes Journal of Mathematics,
3(1) (2013) 41-50.

6. J.Sridharan, K.Parameswari and A.Srinivasan, A hstsiic model on time to
recruitment in a two grademanpower system baseatoler statistics when
thethreshold distribution having SCBZ propef@gyleyJournal of Mathematics, 1(2)
(2012) 101-112

7. J.Sridharan, K.Parameswari and A.Srinivasan, Tiarectuitment in a two grade
manpower system based on order statisfingrctica Journal of Mathematics, 10(2)
(2013) 169-181.

8. K.Parameswari and A.Srinivasan, Estimation of varéof time to recruitment for a
two grade manpower systemwith two types of decssiahen the wastages form
ageometric processnternational Journal of Mathematics Trends and Technology,
33(3) (2016).

9. S.Dhivya, V.Vasudevan and A.Srinivasn, Stochastiodefs for the time to
recruitment in a two grademanpower system usingesgeometric process for
theinter decision times, proceedings of mathemlasicdcomputational models, PSG
college of technology (ICMCM), Narosa publishinguse, pp.276-283, Dec -2011

372



Mean Time to Recruitment for a Multigrade ManpoWgstem with Two Sources ...

10. S.Vidhya, A study on some stochastic models foulaingraded manpower system ,
Ph.D thesis, Bharathidasan University (2011).

11. K.Srividhya, S.Sendhamizhi Selvi, Mean time to vienent for a multi grade
manpower system with single threshold, single sowfcdepletion when interpolicy
decisions form an order statistit®SR Journal of Mathematics, 13(3) (2012) 33-38.

12. K.Srividhya, S.Sendhamizhselvi, Mean time to reonent for a multi grade man
power system with single threshold, single sourtelepletion when inter policy
decisions form a geometric procelsgernational Journal of Mathematics Trends
and Technology, 45(1) (2017) 11-15.

373



