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Abstract-In this paper, an organization with two grades subjected to exit of personnel due to the policy decisions taken by the
organization is considered. As the exit of personnel is unpredictable a new univariate recruitment policy involving two thresholds one
is optional and the other one mandatory is suggested to enable the organization to plan its decision on recruitment .Three mathematical
models are constructed using a univariate policy based on shock model approach assuming that (i) the amount of wastage at each
decision epoch are identically distributed constantly correlated and exchangeable exponential random variables(ii)the inter-decision
times form an order statistics and (iii) the optional and mandatory thresholds follow various distribution. Theanalytical results are
substantiated with numerical illustrations.

Index Terms-Correlated wastage, Order statistics, Shock models, Univariate recruitment policy, Variance of the time to recruitment

. INTRODUCTION

xits of personnel which is in other words known as wastage is an important aspect in the study of manpower planning .Many

models have been discussed using different kinds of wastages and thresholds following various distributions .Such models could
be seen in [1],[3].In [5],for a single grade man-power system with mandatory exponential threshold for the loss of man-power, the
authors have studied the system characteristics namely mean and variance of time to recruitment when the inter-decision times form a
sequence of independent and identically distributed exponential random variables and the amount of wastage at each decision epoch
forms a sequence of exchangeable and constantly correlated exponential random variables. In [13],the authors have extended the
results in [5] for a two-grade system .In [2] ,for a single grade manpower system ,the author has considered a new recruitment policy
involving two thresholds for the loss of man-power in the organization in which one is optional and the other is mandatory and
obtained the mean time to recruitment under different conditions on the nature of thresholds according as the inter —decision times are
exchangeable and constantly correlated exponential random variables. In [14-17], the authors have extended the results in [2] for a
two-grade system according as the thresholds are exponential random variables or geometric random variables or SCBZ property
possessing random variables or extended exponential random variables. In [6],for a single grade man-power system with mandatory
exponential threshold for the loss of man-power the author studied system characteristics when (i) the inter-decision times form an
order statistics and the loss of man-power forms a sequence of identically distributed exponential random variables. In [7-12], the
authors have extended the results in [6] for a man-power system consisting of two grades, involving two thresholds by assuming
different distributons for thresholds.

The objective of the present paper is to estimate the mean and variance of the time to recruitment for a two- grade system, when (i) the
inter- decision times form an order statistics (ii) the loss of man-hours at each decision epoch are identically distributed constantly
correlated and exchangeable exponential random variables and (iii) the thresholds for the loss of man-hours in each grade follow
different distributions. This paper is organized as follows. In sections Il, models I, 11 and 111 are described and analytical expressions
for mean and variance of the time to recruitment are derived. In section Ill, the analytical results are numerically illustrated and
relevant conclusions are presented.

Il. RESEARCH ELLABORATIONS

MODEL DESCRIPTION AND ANALYSIS OF MODEL —I
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An organization takes k decisions in (0,00) at each decision there is a random amount of manpower wastage and is represented in terms
of man hours. Wastages are linear and cumulative. Let X; be the loss of man-hours due to the i M decision epoch , i=1,2,3... with

cumulative distribution function G(.) and probability density function is g(.) with mean i (0>0). Let X;'s be identically distributed and

constantly correlated exchangeable and exponential random variable. Let p be the correlation between X;and X; where i+ j.Let the
inter-decision times are independent and identically distributed exponential random variables with cumulative distribution function
F(.) ,probability density function f(.).Let Y, Y, (Z; Z,) be random variables denoting optional (mandatory) thresholds for the loss of
man-hours in grades 1 and 2, with cumulative distribution function H(.),probability density function ish()and mean 1 1 1 1

91’ 6 ' 061’ X2
respectively, where @,.0,.c1.«r, are positive .1t is assumed that Y;< Z;and Y,< Z, Write 'Y = Max (Y, Y;) and Z = Max (Z;,

Z,) where Y (Z) is the optional (mandatory) threshold for the loss of man-hours in the organization. The loss of man-hours and the
optional and mandatory thresholds are statistically independent. Let T be the time to recruitment in the organization with cumulative
distribution function L (.), probability density function I (.), mean E (T) and variance V (T). Let F (.) be the k fold convolution of F(.).
Let I"(.) and °(.), be the Laplace transform of 1(.) and f(.), respectively. Let V,(t) be the probability that there are exactly k decision
epochs in (0, t]. It is known from Renewal theory [4] that V(t) = Fy(t) - Fua(t) with Fo(t) = 1. Let p be the probability that the
organization is not going for recruitment whenever the total loss of man-hours crosses optional threshold Y. The Univariate
recruitment policy employed in this paper is as follows: If the total loss of man-hours exceeds the optional threshold Y, the
organization may or may not go for recruitment. But if the total loss of man-hours exceeds the mandatory threshold Z, the recruitment
is necessary.

s} k s} k k
P(T >t) = kZOVk(t)P[Z X sv}r kaoVk(t)P[Z X >Y]x P[Z X< z]

=1 =1 i=1 (1)

Since X s are assumed to be identical constantly correlated and exchangeable exponential random variables with parameter o,
cumulative distribution function of the partial sum

S = X+ X+, ... +X is given by

G.(»=0a- P)igo(l_p_'_ kp)i+l (k+i—1y

where p is constant correlation between X; and X ,i#

¢[k+i%)=

Since I(t) = % L(t), L(t) =1 P(T >tyand|*(s) = L( (1))

e 27 Y az b=a(1-p) (3)

O— T <

(4)
Let Uy, Up Us, . ....... Uy be arranged in an increasing order so that we have sequence U 1),U U)....... U  .Here U s the ™ order

statistics, =1, 2,3....k
The random variable Uy, U Ug........ U are not independent.

For r=1,2,3.. k the probability density function of Uy, is given by

fury ) =rkey [FOI™ L fOR-Fo1* ", r=123k )

Case (i): The distribution of optional and mandatory thresholds follow exponential distribution

Assume f (t) = () (t)
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In this case it is known that

_ _ k-1
fuy ® =k £ @-F@) (6)

—At ct

By hypothesis

Therefore from (6) and (7) we get,

£ (S)zk_’1 (8)

u@ k1+s
Since
* 2 *
em=- 30O gr2)_"CE ang v —ET?) - (ET)?
ds ds?
s=0 s=0 (9)

For this case the first two moments of time to recruitment are found to be

1—p) &1
E(M) = %kgo;((\/Vm +W 2k ~W 31 ) + POV 4 *W sk —“W 6 ) — PA— 2DV 1 W 2k —W 31)

(VV4k+W5k_W6k))
_ © 11
ET? :Lf)kzo[%}«wlk W W 50+ PO g "W s~ W 10~ PA— AW 1 W 2y~ W 30 -0
e
(\N4k+W5k*W6k))

Where Wy = 1 W o = 1
Y (bor+1) Ha-prkoogir)-ko] T (b@a+1) Ha-p+kodog,+1) ke

- 1 _ 1
* (o (0,+62) +1)<_1[(17 o+ ko) (O, +O»+ 1)~ ko] W (bar+1) M-+ koo gy +1) ko]

w

5k — 1 L W ek = 1 L (12)
(ba2+1)‘_ la—p+ kp)(ba2 +1)—kp] (b (y+a2) +1)k_ [(17 P+ kp)(b (a,+a +1)7 kp]

W

The variance of time to recruitment can be calculated from (9), (10) and (11).

Assume f (t) = fy(k)(t)

In this case it is known that

fugy © =(FO)T 1) 13)
Therefore from (7) and (13) we get

k1K
(s+A)(s+24)...(s+ k)

T () = (14)

£ = B=2) 37 NI 1 W ok W30+ POV i+ W s ~W 50~ P W 3 W 5 “W 500 W s ~W 0)(15)

e % = 8222 3 (@ )N MW s W o =W 50+ POV W =W )
7 =
= PA=PYW 1 *W 2 ~W 30W 4 +W 5 —W i) (16)

(10)
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kK1 k1
Where N = S M= 2_2
n=1" n=1n

The variance of time to recruitment can be calculated from (9), (15) and (16).

Case (ii): The distributions of optional and mandatory thresholds follow extended exponential distribution with shape parameter 2.

Assume f (t) = (g (t)
Using (6),(7) and (8) the first two moments of time to recruitment are found to be

EU)Z@%%((Z\le+2\N2k_4W3k “W 2k =W gk W ok + 2W 10k + 2W 111)
+ P2W 4+ 2W 51 = AW 6k =W 12k ~W 13k —W 146 + 2W 15k + 2W 161)
= PA= )W 1 + 2W 2k =AW 3 W 7 ~W gic =W o + 2W 10k + 2W 11 a7)
(W 4k + 2W s =AW 6k ~W 12k ~W 13k —W 14 + 2W 15 + 2W 16k))

E(T?) :2(1;2/3) 2 (kk+21) [(2W 11+ 2W 21 = AW 3 ~W 75~ W gic =W gk = 2W 1.0 + 2W 111

o k=0 (18)
+ PN g4+ 2W 5~ AW 6 "W 12 ~W 13 =W 146+ 2W 15 + 2W 16)

= PA=P)W 1+ 2W 2 =AW 3 =W 7 =W gk =W ok + 2W 106 + 2W 1)

QW 21+ 2W 51 = AW 6 "W 12 ~W 13— W 14+ 2W 15+ 2V 1¢)]

Where \\\/ i ,(j=1,2,3,.....6) are given by (12)

W = ! ) W = 1
" (b2au 1) - o+ kolbl2g,) 1)) " b(20,)+1) a- o+ ko)ol2g,)+1)- ko]
W= 1 1 ' W g = 1 1 (19)
0(2(0,+02) J+1f a-p+10 bl (0, 0))+1)-o] (b(g1+26,)+1) oo+ kool + 20,)+1)-ke]
B 1 _ 1
W (b(o+20,+1) "l o+ k0ol + 26)+1)- ko] Waar (b (2a) +1)H[(1— kol (202 )+ 1) ko]
_ 1 _ 1
Was™ (b(20,) +1f o~ p s koo (2a,) +1)-ko] Was (b(2(er+a)+1f e-p+kob(2(e,+ ) +1)-ke)
_ 1 _ 1
Wasic™ (b(al+2a2)+l)<71[(l—p+ kp)(b (a1+ 20[2)*1)* kp]y Wk (b (a2+2al)+l)(71[(l—p+kp)(b(a2+2a1)+l)— kp]

The variance of time to recruitment can be calculated from (9), (17) and (18).
Assume f(t) = fy(c) (1)

Using (7),(13) and (14) the first two moments of time to recruitment are found to be

B = E2) 5 N2 1+ 2W o= AW =W 7 W o "W o+ 2W 100+ 2W 130

+ PC2W 4k + 2W sk =AW 61 ~W 12k "W 13 —W 14k + 2W 15 + 2WV 161)
—PA—- )N 1 + 2W 2k =AW 3 ~W 7 ~W gk W o1 + 2W 10k + 2W 1.1
QW 4k + 2W sk — AW 6k ~W 12k W 13 —W 14k + 2W 156 + 2W 16K )

ECT?) :(1*75))‘?‘ ((2k+l)N2+ M)[(Z\/\/lk+2VV2k*4VV3k W 7k W i =W gic + 2W 10+ 2W 111 (21)
7

(20)

-0
+ P2W 41+ 2W s = AW 6k =W 12k =W 13 —W 141+ 2W 151 + 2W 168)

= PA=P)W 1+ 2W 2k =AW 3 =W 7 ~W g =W ok + 2W 10k + 2W 11)
QW 41+ 2W 5 =AW 6 =W 12k ~W 13c—W 14 + 2W 151 + 2VV16k)]

The variance of time to recruitment can be calculated from (9), (20) and (21).
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Case (iii): The distributions of optional thresholds follow exponential distribution and mandatory thresholds follow extended

exponential distribution with shape parameter 2.
For this case the first two moments of time to recruitment are found to be

Assume f (t) = () (t)

(1 p)Z ((Wlk+W2k “W 3 + PQAW 41+ 2W 51 = AW g1 W 10k =W 13 —W 14k + 2V 151 + 2NV 161)

- p(l P)(VV 1 W 2 "W 20 (2W g1+ 2W 51— AW 66 =W 126 "W 13c—W 14 = 2W 156 + 2W 161)) (22)
ET 2= %é‘b(kk;zl)[(w kW 2 =W 30 + PQAW 41+ 2V 51 = AW 6k =W 10k "W 13c —W 14 + 2V 151 + 2V 161)
= PA=PIW 1 +W 2 ~W 30 QW 4 + 2NV 5 = AW 6k =W 12 ~W 136 —W 14 + 2W 15 + 2V 1Gk)] (23)

where \\/ ik ,(j=1,2,3,.....16) are given by (12) and (19)

The variance of time to recruitment can be calculated from (9), (22) and (23).

Assume f (t) = fy() (t)

1-—
& p)ZN((\le+W2k W 3) + PAW 4+ 2W 51 = AW 6 W 126 =W 13 =W 141+ 2W 151 + 2W 161
- p(1 /’)(\N 1k W 2k =W 20 QW i+ 2W s — AW 66 ~W 126 =W 13k —W 14 = 2W 15 + 2W 161)) (24)

T 5= ) S 1IN+ LW WY =W PO - W 4= A W W W ™ 2 1+ 2
=
= PA= W 1 *W 2 =W 30 QW 4+ 2W 5= AW 6 =W 12k =W 13k—W 10 + 2W 15 + 2W 161)]

The variance of time to recruitment can be calculated from (9), (24) and (25).
Case (iv): The distributions of optional and mandatory thresholds possess SCBZ property.

Assume f (t) = fyq) ()

For this case the first two moments of time to recruitment are found to be

E(r)f(1 p)z (W 17 +W 181 +W 101 =W 20k =W 22 *W 201 "W 25 =W 241

+ p(\N 25k *W 26k YW 27 =W 251 “W 20 W 501 =W 33 =W 324)
= PA= P 17 *W 18 "W 10k ~W 20k “W 21 *W 221 W 23 - W 241)
WV 25 *W 261 "W 27k =W 28k =W 20k *W 306 =W 31 =W 32 )

(26)

2 1 k + 1
=T (/U A5 ;0 : k+ L [OW 17 *W 181 +W 10k ~W 206 ~W 221 *W 20 W 23 ~W 241
+ POV 25k W 26k *W 27k =W 28 =W 20k +*W 30k =W 31 =W 324) @7)
= PA= P2V 17k *W 18 *W 10k =W 20k =W 21k W 22k “W 23k =W 241

W 25k *W 26k *W 27k =W 28k =W 20k *W 30k ~W 31 ~W 32k)]
The variance of time to recruitment can be calculated from (26) and (27) .

where

p1 ql

W7k = (b (51+,U1)F1)k 1 [(1 ok be( S+ ,Ul)+ 1)7 kp] W gk = (b(fh)"'l)(_l [(1— p+ kp)(b(ﬂl)+ 1)— kp]

(25)
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W 1ok = 1 P2
(b5 2+ £ L) o o+ kodolis, + 22,)+1) 0]
W 20k = P2 Py
(b(51+52+,[11+‘[j 2)+1)<_1 [(1_ P+ kp)(b(51+ Ot 7R /uz)—n— 1)— kp]
w = P2% W 2o = 1 9.
21k (b(52—|—ﬂ2—|—771)—|—1)<_1|:(1—p+kp{b[52+//[2+771)+1)—kp:‘ (b772+1)<_ [(1*p+kp)<b772+1)7kp]
W o3 = P.Y
(b(7,+ 81+ 1) +1) Ha- v kodbolez, + 5y 2,)+1) o)
W o = ) A W 25 = 1 s
(b(r7,+7,)+1) -+ kp)(b(m+ 772)+ 1)-ko] (b(5 3+ 225)+1) - o+ kool + ,u3)+ 1)-too]
W 261 = % ; W oz = Py
(b 773+1)<_l[(1— P+ kp)(b 7 +1)- kp (b(54+ Y7, 4)+1)<_1[(1— p+ kp)(b(5 7 4)+ 1)— ka
W 26 = -p3 Ps
(b5 a8 atsrgtpea) ¥ L) o prkololsys a1+ p1,)+ 1))
W oo = ZAE W 30k = 1 94
29k (b(é‘4—|—'[,l4+773)—¢'1)<71|:(1—p+ kp{b(54+ﬂ4+773)+1)—kp:| (b774+1) N [(1—p+kp)(b774+1)— kp]
W gy = P59, W = 9,9,
(b(Ss+74+ 222 oo+ kodbolss + 17, + a05)+ 1) k0] (b7 77,)+1) oo+ kololiz, + 77,)+ 1) o]
(28)

If ()= fugy®

The first two moments of time to recruitment are found to be

17 o0
EM= % ng (OW 176 W 1 *W 10k =W 206 "W 22 W 20 "W 23 ~W 2410

+ POV 25 W 26 *W 27 =W 28~ W 29 "W 30 "W 31 ~W 320
= PA-PYW 17 W 1 *W 10 =W 20 =W 221 +W 22 =W 23 =W 20 )W 25 *W 25 *W 57— (29)
W g W 20 *W 30 ~W 33 -W 32k))

E(T?)= 2(1;210) z((z" +)NZ+M )[(Wl7k W g *W g =W 20 =W 20 *W 20 =W 23 =W 24
U

k=0

+PON 25 W 261 "W 27 =W 28— W 20 "W 30 W 32~ W 32 (30)
= PA= )W 17 *W 18 "W 1ok =W 20 =W 22 *W 20~ W 23 -W 24
W 25 W 26 *W 27~ W 28~ W 20 *W 30~ W 3 -W 32k)]

where \\/ i ,( j=17,18,.....32) are given by (28).The variance of time to recruitment can be calculated from (29) and (30) .

Case (v): The distributions of optional thresholds follow exponential distribution and the distribution of mandatory thresholds possess
SCBZ property.

Assume f (t) = () (t)
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For this case the first two moments of time to recruitment are found to be

1-p) &1
EM :¥k§)f((wlk W ok W 31 + POV 25¢ "W 26k "W 27k ~W 28k ~W 20k

W 30k "W 31k ~W 32) = PA— XMWV 1, +W 2 ~W 3. )WV 251 W 26k W 27k
“W 28 ~W 29k *W 30k *W31J<*W32k)) (31)

ET?) = 2(1;2/)) kzo%[(w 1k YW 2k =W 31 + POWV 251 *W 261 +W 27 =W 28k =W 29k

7
+W 30k ~W 31k =W 32) = PA=2XW 1, *W 2 ~W 310 W 25 +W 261 *W 27 =W 28
~W 20k *W 30k =W 32 W 32k)] (32)

where \\/ i ,(j=1,2,3,25,....,32) are given by (12) and (28).The variance of time to recruitment can be calculated from (31) and (32) .

Assume f (t) = fy ) (1)

1_ o0
EM) :(Tp)kgb'\'((wlk W 21 =W 31) + POV 256 W 26k *W 27k ~W 28k —W 20

W 3ok W 31k ~W 32) = PA—= XMW 1 *W 2 ~W 51 d0W 25 VW 26k "W 27k
“W 26 ~W 26k “W 30k W 31 —W 32 (33)

ET?) = 2(1;2/))2;0((2" +)NZ+M )[(W 1k YW 2k =W 30 + POW o5 +W 261 *W 27 =W 28

7]
~W 20k W 30k =W 316 ~W 321) = PA= )WV 1 +*W 21 ~W 30 W 251 +W 26k ~W 27
“W 26 =W 20k W 30k =W g3 ~W 5210] (34)

The variance of time to recruitment can be calculated from (33) and (34) .

Case (vi): The distributions of optional thresholds follow extended exponential distribution with shape parameter 2 and the
distribution of mandatory thresholds possess SCBZ property.

Assume f (t) = () (t)
For this case the first two moments of time to recruitment are found to be

EU):M il((zwlk+2VV2k_4W3k_W7k_W8k_W9k+2\N10k+2\N11k)

M ko
+ POV 251 +W 261 "W 27 =W 28 =W 201 *W 30k "W 32 =W 321)
=P=P)@W 3+ 2W 3= AW 3~ W 7-W g W g+ 2W 10+ 2W 130 (35)
W 25 W 261 W 275~ W 2 =W 29k *W 306 “W 35 ~W 310))

201-p) & (k+1
T2 205 W s 2W i AW W W Wt W+ 20 2)
/Ll =l
+ POV 25 *W 26k *W 271 "W 28 "W 201 *W 30 =W 325 "W 32 (36)
= PA-P)QW 1 +2W oW 3~ W 7~ W g =W i + 2W 104 + 2W 14
W 25 "W 26 *W 276 =W 286 =W 20k *W 30k "W 35 -W 32k)1
The variance of time to recruitment can be calculated from (35) and (36)

where \\/ ik ,(j=1,2,3,7,8,9,10,11,25,.....,32) are given by (12),(19) and (28)

Assume f (t) = ) (1)
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=) SN W = AW W "W Wi+ 2W s 20 100

+ p(\N 25k *W 26k YW 27 "W 28 "W 201 "W 301 ~W 355 =W 321) 37)
- p- P)(2W1k+2\N2k 4W W7k W8k_W9k+2\N10k+Mllk)
W 251 *W 261 +W 276 ~W 281 ‘W 20k "W a0k “W 31 ~W 3¢))

2

BT ):@;f)k%(@k*l)N 2+ M1(2W1k+2\N2k’4VV3k’W7k’W8k’W9k+ZVmG*ZWnk)
ue
+ POV 25 *W 26 W 27k "W 28 "W 20k W 306 =W 326 =W 30 (38)

== P)QWN 1k +2W ,, =AW 3-W 7 W g W g1+ 2W 10 + 2W 1)
W 251 *W 261 *W 276 =W 28 =W 20 *W 306 "W 35~ W 32k)1

The variance of time to recruitment can be calculated from (37) and (38).

MODEL DESCRIPTION AND ANALYSIS OF MODEL-II

For this model, the optional and mandatory thresholds for the loss of man-hours in the organization are taken as Y=min (Y4, Y;) and

Z=min (Z3, Z,). All the other assumptions and notations are as in model-I.

Case (i): The distribution of optional and mandatory thresholds follow exponential distribution
Assume f (t) = () (t)

For this case the first two moments of time to recruitment are found to be

Proceeding as in model-I, it can be shown for the present model that

o0

EM =L %Wgw PW g1~ P~ PIW 5 W ) )

H k=0

2 2(1 (40)

ET?-=
u

W axt PW g — PA- )W 3 W Gk)

where \W . »(a=3,6) are given by (12) .

Since V(T)=E(T 9 —(E(T))2 the variance of time to recruitment can be calculated from (39) and (40)
Assume f (t) = ) (t)

o0

EM) =2 YW g+ PW g = PA- AW 5 W ) 4V

H y=0

(42)

E(Tz):(l P) i((2k+1|\| +MM3k+pW6k p(- p)W3kW6k)
,U k=0

Since V(T)=E(T? —(E('I'))2 the variance of time to recruitment can be calculated from (41) and (42)

Case (ii): The distribution of optional and mandatory thresholds follow extended exponential distribution
Assume f (t) = () (t)

For this case the first two moments of time to recruitment are found to be
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o0

E(M) = a-p) > %((4W ak TW ook = 2W 10k = 2W 1010 + PV g +W 14 — 2W 15 — 2W 161)

H k=0

= PA=PAW 5 +W o = 2W 10k = 2W 120 AW 6 +W 14 = 2W 15 ~ 2W 161)) (43)

— X (k
ETH= 24 2p)k2%)( k+21) [(4W3k W o = 2W 10~ 2W 120 + PUAW g +W 14— 2W 15~ 2W 160
=
=P PXAW 3+ W g~ 2 10k~ 2W 15 6 +W 146~ 2N 15~ 2W 1650)] (44)

The Variance of time to recruitment can be calculated from (43) and (44).

Assume f (t) = ) (1)

E(T) = (1;”) éN ((4\N ak TW ok = 2W 10k = 2W 12 + PUAW g +W 14 = 2W 15 — 2V 161)
= PA—PXAWV 3 *W gk = 2W 10k — 2W 13 )AW 61 +W 14— 2W 15 — 2W 16 ) (45)
E(Tz) =2(1;f)é)((2k +1)N ZeMm I(4W s "W ok = 2W 10k = 2W 1110 + PAW g W 145 = 2W 15— 2W 161
- pé'l_ p)(A'W 3k +W 9 Z\N 10k ~ 2VV11k)(4VV 6k +W 14k ~ 2V\/lsk - 2VV16k)] (46)
where\\/ i ,(j=3,6,9,10,11,14,15,16)are given by (12) and (19).The variance of time to recruitment can be calculated from (45) and
(46)

Case (iii): The distributions of optional thresholds follow exponential distribution and mandatory thresholds follow extended
exponential distribution with shape parameter 2.

Assume f (t) = () (t)

E(T)= % é‘b%(\N 3k + PUAW gk +W 14k = 2W 15k = 2W 161)
- p(l—P)W3kX4W ok +W 14 = 2W 15 — 2W 161)) (47)
- PA— PO 3)AW g +W 14 =~ 2W 151 — 2W 161)] (48)

where \\\/ i ,(j=3,6,14,15,16) are given by (12) and (19).The variance of time to recruitment can be calculated from (47) and (48)
Assume f (t) = fy(c) (t)

E(T) = Q_TI{J),Z%N (W 5+ PAW 61 FW 12k~ 2W 156 — 2W 16
— P~ AWV 3 KAW 61 +W 12k — 2W 15— 2W 161)) (49)

ET?) = 2(1;2") Z((zk +)NZ+M )[(WSk)+ PIAW 6 +W 14— 2W 15— 2W 16
=

k=0

== L)W 3 AW g +W 14~ 2W 15— 2W 1))
(50)

The Variance of time to recruitment can be calculated from (49) and (50).

Case (iv): The distributions of optional and the mandatory thresholds possess SCBZ property.
Assume f(t) = () (t)

For this case the first two moments of time to recruitment are found to be
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1-p) &1
B(M = % kZ:‘b? (W 206 "W 25 W 23 *W 240 + POV 28 +W 20K W 32 +W 321
= PA= POV 20k *W 21k *W 23¢ *W 240V 281 *W 20k *W 31 *W 32¢)) (51)

21— < (k+1
ET %) = % kz—:o%[(w 20k TW 20k W 23 W 2410 + POV 28 W 29k W 33 +W 321)
= P= PV 20k *W 21 *W 23 *W 2410W 281 “W 201 W 311 *W 321)] (52)

where \\/ i ,(j=20,21,23,24,28,29,31,32) are given by (28).The variance of time to recruitment can be calculated from (51) and (52)

Assume f (t) = fy () (t)

1_ o0
M= (Tp) IZ:ON((W 20k "W 21 "W 23 YW 240 + POWV 281 W 20k W 30 +W 32¢)
= PA= LYW 20k *W 21k *W 23 *W 240 28 *W 20k *W 31 *W 324 )) (53)

ET 2) = Lg) kZ:O((Zk "‘1) N eMm )[(W sok TW 21k "W 23 *W 24) + POV 58 W 50k *W 31 W 321) The variance
7 =

—PA= P 20k W 210 "W 23¢ *W 240W 281 “W 20k *W 32 +W 3] (54)
of time to recruitment can be calculated from (53) and (54)

Case (v): The distributions of optional thresholds follow exponential distribution and the distribution of mandatory thresholds possess
SCBZ property.

Assume f (t) = () (t)

For this case the first two moments of time to recruitment are found to be

l-p) 1
B = %gi«v\/ a1+ POV 281 W 29k #W 31 +W 301) = PA= 2XA 300V 28k +W 29k +W 31 +W 32k)) (55)

21— p) & (K+1

E(T? = ( Zp)kZ;,)( k+2)[(ng)+F’(\Nzgk+Wzgk+W31k+W32k)
102 e

— PA= LYW 30W 28 W 20« *W 315 +W 32 )] (56)

where \\/ ik ,(j=3,28,29,31,32) are given by (12) and (28).The variance of time to recruitment can be calculated from (55) and (56)
Assume f (t) = fy () (t)

For this case the first two moments of time to recruitment are found to be

B(M) = @%N ((W 30+ POV 281 W 201 W 33 *W 301) = PA— 2OV 30 WV 281 +W 20k *W 311 +W 32)) (57)

1_ 0
ET?) = (—f) kZO[(Zk +NZ+M ][(W 3k + POV 25 *W 20k *W g1 W 321)
1 K=
—PA=P)XW 30W 28¢ —W 20k *W 31« *W 32k)] (58)
The variance of time to recruitment can be calculated from (57) and (58).

Case (vi): The distributions of optional thresholds follow extended exponential distribution and the distribution of mandatory
thresholds possess SCBZ property.
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Assume f (t) = ) (1)

For this case the first two moments of time to recruitment are found to be

E(M) = @ I(Z&)%((4W3k +*Wok = 2W 10k = 2W 12 + PW 28 "W 20k *W 316 +W 320 —
PA—PIAW g W g = 2W 10k = 2W 130V 25 +W 201 +W 315 *W 32)) (59)

=T 2(:2/3) k;)(kkgl) [CAW 3 +W ok = 2W 10k — 2W 1360 + POV 28 "W 20k *W 31 *W 320) —
PA—PYAW 3 *W ok = 2W 10k — 2W 1 5)W 28 ~W 20k *W 315 *W 32)] (60)

where \\/ i ,(j=3,9,10,11,28,29,31,32) are given by (12) ,(19) and (28).The variance of time to recruitment can be calculated from
(59) and (60)

Assume f (t) = () (t)

For this case the first two moments of time to recruitment are found to be

E(T) :@%N((4W3k +W ol = 2W 10k = 2W 120 + POV 25 "W 20k *W 32 W 3210 —
PA~P)AW 3 *W ok =~ 2W 10k — 2W 1 50W 28 *W 20 *W 32 *W 3¢ ) (61)

ET? = % é[@k +)NZ+M j[(4W3k +W ok = 2W 10k = 2W 12 + PW 28 *W 20k *W 32 W 32) —
PA—PXAW 3 +W g9k = 2W 10k = 2W 13V 28 ~W 201 *W 321 *W 3] (62)
The variance of time to recruitment can be calculated from (61) and (62)
MODEL DESCRIPTION AND ANALYSIS OF MODEL-I11I
For this model, the optional and mandatory thresholds for the loss of man-hours in the organization are taken as Y=Y+Y,
and Z=Z,+ Z, .All the other assumptions and notations are as in model-I. Proceeding as in model-I, it can be shown for the present

model that

Case (i): The distributions of optional and mandatory thresholds follow exponential distribution.

Assume f (t) = () (t)

For this case the first two moments of time to recruitment are found to be

1— 1
E(M) = %g‘bi((w 33k ~W 3210 + POV 35 —~W 361) = PA— 2)OV 33 W 320 WV 35 W 36x))

(63)
21— 2 (k+1
ET? = ( 2'0) > ¢ +2 ) (W 336 W 3410 + POV 35 "W 361) = PA= )WV 33 =W 3 )WV 35 W 3610)]
/Ll k=0 k (64)
h
WHETE \y 33k 0, W 34k 9

T (01- 001 o+ k)o@, +)—kol (01~ 0 )b 1) o o+ koo + 1)Kol

W ask = 1051 W 36k = m ?,2 (65)
(- ar)bas +1Y7 [a- o+ koYb ez + 1) K] (- )0y +1) - p+ koo +1)- kel
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International Journal of Scientific and Research Publications, Volume 3, Issue 7, July 2013 12
ISSN 2250-3153

The variance of time to recruitment can be calculated from (63) and (64).

Assume f (t) = fy ) (t)

E(T) = % kZbN (W a3k =W 2410 + POV 35 =W 361) = PA= 2YW 33 =W 340 W 35 ~W 36))
- (66)

E(T%= - f) l;)((ZK +)NZ+M I(W a3k ~W 3a1) + POV 35 =W 361) — PA— 2)WV 33 ~W 240 0W 35 ~W 361)]
e K=

(67)
The variance of time to recruitment can be calculated from (66) and (67).
Case (ii): If the distributions of optional and mandatory thresholds follow extended exponential distribution with shape parameter 2.

Assume f (t) = () (t)

1
EM) = )kz (W 571 *W 3gic =W 501 =W 4010 + PW 415 +W 421 =W 431 (68)
W a4k) ~ PA= P 371 +W 381 =W 39k ~W 200W 41 *W 22 ~W 436 =W 44i))

2(1— K+1
E(T?= ¢ p) Z( - )[(W37k+W38k “W 30k =W a0k) + POV 42 "W a2 ~W 43¢ —W 44
,u

- p@-o)\W 37k +W 38k -W 30k -W 40k)(VV 41k +W 42k -W 43k -W 44k)] (69)

2
40,
(6.~ 000~ 200001 +1) - + koY G, +1) ko]

where\N37k _

W 3gk = 4812
(91_ szgl_ 6’2)(b492+1)k71 [(1— o+ kP)(b 0,+1)—kp]
W a0 = 02
39% _
((91* 92X2(91* 492)(b(291)+1)k 1[(17 p+ k,o)(b(z 91)+ 1)—kp]
W gk = 01
(91 6’2X6’1 20, (b(292)+1) 1 p+ kp)(b(Z 02)+1) ko]
W 4= 4o 22
(0(1_ aZXal— 2a2)(b a'1+1)k_1 [(l_ P+ kp)(b O(]_"'l)_ kp]
W 421 = 4cer.
(0!1*0€2X20!1*0!2)(ba2+1)k_1[(1*/0+ kp)(ba2+1)* ko]
2
W 42 =
- (051‘052&0[1_0[2 ( (20[1)+1) L- p+kp>(b(20£1)+1 )—ke]
2
W 44 = L (70)

(- aalan—2a (b(2a2)+1)k Ha- o+ k0)o(20r,)+ 1)~ kol

The variance of time to recruitment can be calculated from (68) and (69).
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Assume f (t) = fy ) ()

(71)

y7;

1_ [e o)
E(M) = 1or) kng (W 37k +W 38 “W 30k =W 40i) + POV 42 +W a2k =W 43¢
“W 440 = PA= P 371 *W 38 ~W 30k "W 400W 41 *W a2k W 43¢ =W 44))

ECT?) = (1_75) I(Z%)((Zk +)NZ+M ][(W 37k *W 3sk “W 30k “W 40K) + POW 215 *W 42k “W 43« W 441)
12 K=

—PA= P 37k *W 38k “W 30k “W 200W 22 *W 42 W 43 —W 44k)] (72)

The variance of time to recruitment can be calculated from (71) and (72).

Case (iii): If the distributions of optional thresholds follow exponential distribution and mandatory thresholds follow extended
exponential distribution.

Assume f (t) = () (t)

1— 1
e =822 5 LW 350 W 300+ PO a1 W s W 3 W a0~ (73)
PA— P 33 ~W 320 21 *W 22 ~W 43¢ ~W 44x))

2, _20-p) & (k+1)
EMTH= 2 kz;') K2 [(W 33— W 340 + POV 23 +W 42 ~W 23 —W 4.4 (74)
7 =
= PA=P)W 33~ W 34k W 215 *W a2 ~W 23 ~W 441)]
where \\/ ik ,(j=33,34,35,36,41,42,43,44) are given by(65) and (70). The variance of time to recruitment can be calculated from (73)
and (74).

Assume f (t) = fy ) (t)

17 o0
E(T) = % kng (W 33 =W 3410 + POV 41 *W 22 ~W 23 ~W 44 (75)
= PA=~P)W 33¢ “W 340W 413 *W 42k W 43¢ ~W 44 )

ETH - (1—_;3)%((% +DNZ+M j[(W 33k "W aad + PW 21 "W 42 =W 43¢
=

“W 420~ PA~ )XW 33~ W 326 W a3 "W a2 W a3 ~W 2] (76)

The variance of time to recruitment can be calculated from (75) and (76)

Case (iv): If the distributions of optional and mandatory thresholds possess SCBZ property.

Assume f (t) = () (t)

1-p) &1
E(M) :%gbi«w ask ™ W gk "W a7k =W gk "W agk "W sok "W s =W szi) + POV 53 ~W sy +
A (77)

Wissie =W seic W s7ic =W sgic "W s =W 601 = PL= )W 455 =W agic *W a7k~ W g
W gk W s "W s =W sz s "W s "W 5 "W s W 7 W sgic W 9 W o)

BTy = 20-0) 3 (k+1)
T 2 kgo 2
W s *W s "W 56k "W 57 =W s *W s0k ~W g0 = PA= YW 45 =W 61 *W 47k
W 45 "W 49 "W s W s 15 "W 520 53 W 5.0 "W 55 —W 568 +W 57k
W sg +W sa W g0

W 45 ~W a6k *W a7 =W a8 *W a0 =W 50k "W 5156 W s:21) + POV 53¢ (78)where
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W .= (5l+ﬂ1)p1 pz
* (51_ Ot Uy~ ,uz)(b(52+,u2)+l)k 71[(1_ P+ kp)(b(52 + ,Uz)““l)_ kp]
W = (52+/L12)p1 pz
5 sar gty 12,)0(S1+ g1 1) 2okl + 24,)1)- o)
W 47¢ = 7, P2
7.~ 52— £2,)0(5 2+ 22 1) Ha— o+ kololes, + £2,)+3)- ko]
W (52+445) P,
o 7, 52— 10,0077, +1) - o+ k0o 77, +1)- k0]
W 51+ 44)p,0,
R iy 772)(b77 JEEY S (RS 7, 1) ko]
W 50k = T2 Py,
51+ 1ty -17,)0(51+ 21 1) T p kool + p)+ 1))
W s = 7711q1qz ’ W 2k = 7721q1qz
(7717 772)(b772+1)<_ [(17 P+ kp)(bnz +1)7 kp] (7717 772)(b771+1)<_ [(17 P+ kp)(b771+1)7 kp]
W _ (53_'_ /'lg) p3 p4
53k = =
(53 —Oat s~ ,u4>(b(54+,u4)+1)< ' [(1* P+ kp)(b(54 + /J4)Jr 1)* kp]
W = (54+ﬂ4)p3 p4
54k = =
(53-5a+ Y7 ﬂ4)(b(5 st 1) oo+ kool ,ng)*l)* ko)
W _ (53 + ,U3) p3 q 4
sty Jon 1) o koo, 1)k
W 56k = L p3 C|4
(55+ 13- 11, 0(5 5+ 22541 - oo Noless + 2)+1)- o]
W7 = 75 Ds s
075- 54 12 )0(S 4+ 22, 1) - prkolbls + o)1)
W _ (54 + ,u4) p4 Q3
k= =
" (773_54_ﬂ4>(b773+1)< 1[(1_P+kp)(b773+1)_ k/’]
W sox = 17 15 77.%5% 79)

WGOk:(

(773 - 774)(b774+1)k71[(1— p+iplo .+ 1)-ko] 773 m)(b 773+1)H[(1— p+ kp)(bﬂg +1)-ko)

The Variance of time to recruitment can be calculated from (77) and (78)

It £(t) = fue (©)
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)
EM = %EBN((W a5k =W a6k W 471~ W agi "W 406 =W sk +W s =W 51) + PO 535 W s +

W ssi =W sek +W 571 =W sk *W 50k =W goi) = PL= )W 45 =W 461 *W 47 ~W 4k
W a0k "W so +W 51 =W 5200 535 "W s +W 551 "W s W 57 =W s W s =W goi))

(80)

e 81
E(T? = %go(&k +YNZ+M M ask W a6k *W 470 =W 28 "W a0k W 50k "W 51 =W 52 + POV 55 (81)

~W 54k *W 55 ~W 56k *W 57 =W 58 *W 50K =W 601) = PA=2IWV 451 ~W 461 +W 47

~W 48k *W 401 =W 50k *W 52 =W 5210 WV 53 =W 541 W 551 =W 561 +W 574
~W sgk *W 501 =W 601

The variance of time to recruitment can be calculated from (80) and (81).

Case (v): The distributions of optional thresholds follow exponential distribution and the distribution of mandatory thresholds possess
SCBZ property.

Assume f@) = fu(l) (1)

1-p) 31
B(M) = %é‘bﬁ (W 33c~W 340+ PW 53 ~W 54 *W 551 ~W 56 "W 57¢

~W sgk "W 5ok ~W 60k) = PA=P)YW 33 “W 340 53¢ ~W 54 W 55 ~W 56K
+W 57k ~W sk *W 50k W 60k )

21-p) & (k
ET?) :L?%M((W 33~ W aad + PO 53— W s "W 55 W s *W 57

2
Hok (83)
W s +W 5ok "W g0i) = PA=2)W 33 ~W 3400 53¢ "W 5.2 "W 55 W 56

W sz ~W s W s “W 50k )

(82)

where \\/ i ,(j=33,34,53,54,55,56,57,58,59,60) are given by(65) and (79). The variance of time to recruitment can be calculated from
(82) and (83).

Assume f(t) = fy() (1)

1_ o0
E(M= % IZ%)N((W 33k W zad + PW 53¢ W 54 *W 55 =W 56k *W 57k

“W sak *W 59k ~W s0k) = PA=2XWV 33 ~W 340V 53¢ ~W 541 *W 55 ~W 56K
+W 57k ~W sk *W 50k ~W 0k )

ET?)= (1—72p) kZO((Zk +NZ M )((W 33 W34+ P 53~ W s "W 55~ W s "W s 7k
=

(84)

(85)
W sg "W sok =W s0k) = PA=2XW 33 "W 320W 53 ~W 5.2 "W 55 ~W 56

*W sz =W sgic "W sg~W goi))
The variance of time to recruitment can be calculated from (84) and (85).

Case (vi): If the distributions of optional thresholds follow extended exponential distribution and the distribution of mandatory
thresholds possess SCBZ property.

Assume f (t) = () (t)

1-p) &1
EM :¥k§); (W 37 W 33 =W 50k =W 10+ PW 53 "W 5.5 "W 55 =W 56+ W 571

W s "W s =W gai) = PA=2XW 37 *W 38 "W 39 W 200 W 53 "W 541 +W 55
“Wsa "W sz W sgic *W s ~W g0ic))
BT = 2(17_2/)) > (k +21) (W 37 "W 3gc =W 30 ~W 200+ POV 53¢ "W s "W 55 "W 56 "W 574
M0k (87)
W sg W sgk "W g0i) = PA=P)W 37 *W 38 “W 30k ~W 400 W 53¢ W 5.4 *W 55
“Wsek "W s 7k W sac *W sk “W i)

(86)
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where \\/ i ,(j=37,38,39,40,53,54,55,56,57,58,59,60) are given by(70) and (79). The variance of time to recruitment can be
calculated from (86) and (87).

Assume f (t) = ) (1)

EM)= % g (OW a7 *W 355 =W 391 =W 401) + POV 535 ~W s W 55 —W 6 *W 57 (88)
W sak T W sok "W g0i) = PA=2)AW 57, W 351 =W 39« "W 4010 WV 53 =W 54 +W 55

kW sz =W sgic +W sok =W g0k )
1_ o0
ET 9= (qu)kzb((Zk +N*+M X(VV a7k "W g =W 391 =W 401) + PMW 53 =W 55 *W 55 =W 56 +W 574

~W sgic *W 5ok =W o) = PA=P)W 57, W 351 =W 391 =W 201 )W 531 =W 54 +W 55
“W sk *W 576 =W sgi *W 50k =W g0x))

recruitment can be calculated from (88) and (89).

(89) The variance of time to

I1l. NUMERICAL ILLUSTRATIONS

The mean and variance of the time to recruitment for the above models are given in the following tables for the cases
(i), (i), (i), (iv),(v),(vi) respectively by keeping ©,=04,0,=09,¢,=06,,=07,a=1,p=02b=2=1 fixed and varying p
and keeping p fixed and varying k.

Table I: (Effect of p on the performance measures E (T) and V (T))

Model —I | Order p -0.6 -0.3 0 0.3 0.6 0.9
E(T) 1.2293 1.0997 0.9502 0.7706 | 0.5333 | 0.1730
| V(T) 2.9201 2.7987 2.6016 2.2828 1.7312 0.6326
Case(i) E(T) 2.4668 2.0765 1.6764 1.2666 0.8122 0.2421
K V(T) 15.2161 12.8380 10.3242 7.7625 4.9615 1.4875
E(T) 1.4700 1.3563 1.2021 1.0010 0.7164 0.2443
I V(T) 3.0851 3.0415 2.9315 2.6913 | 2.1696 | 0.8703
Case(ii) E(T) 3.0972 2.7354 2.2766 1.7602 1.1552 0.3557
K V(T) 17.9588 16.1373 13.6020 10.6345 | 7.0742 2.2388
E(T) 1.2481 1.1218 0.9734 0.7935 0.5532 0.1818
| V(T) 2.0343 2.8219 2.6350 2.3266 1.7818 0.6625
Case(iii) E(T) 2.5240 2.1417 1.7380 1.3190 0.8504 0.2558
K V(T) 15.5339 13.2402 10.7208 8.1047 5.2109 1.5771
E(T) 1.3298 1.2128 1.0690 0.8876 | 0.6354 | 0.2201
| V(T) 2.9973 2.9143 2.7631 2.4927 1.9753 0.7885
Case(iv) E(T) 2.7484 2.3910 1.9905 1.5494 | 1.0282 | 0.3238
K V(T) 16.6397 14.6517 12.3026 9.6547 6.4700 2.0738
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E(T) 1.2424 1.1178 0.9729 0.7968 | 0.5603 | 0.1887
I V(T) 2.9281 2.8147 2.6297 2.3273 1.7945 | 0.6843
Case(v) E(T) 2.5134 2.1399 1.7514 1.3437 | 0.8784 | 0.2710
K V(T) 155111 | 13.2830 | 10.8884 | 8.3641 | 5.4823 1.7065
E(T) 1.4669 1.3541 1.2025 1.0045 | 0.7229 | 0.2509
| V(T) 3.0833 3.0385 2.9286 2.6917 | 2.1791 | 0.8903
Case(vi) E(T) 3.0908 2.7353 2.2889 1.7827 1.1814 | 0.3704
K V(T) 17.9507 | 16.1729 | 13.7321 | 10.8482 | 7.3135 2.3627
Table Il: (Effect of p on the performance measures E (T) and V (T))

Model-1l | Order p -0.6 -0.3 0 0.3 0.6 0.9
Case(i) E(T) 0.5711 0.4629 0.3721 | 0.2784 0.1730 0.0479
I V(T) 1.8004 1.5465 1.2930 1.0016 0.6449 0.1854
E(T) 0.9693 0.6757 0.5020 | 0.3551 0.2112 0.0564
K V(T) 6.5763 4.0283 2.8000 1.8966 1.0957 0.2873
Case(ii) E(T) 0.8957 0.7510 0.6147 | 0.4702 0.3009 0.0865
I V(T) 2.4940 2.2503 1.9570 1.5834 1.0739 0.3295
E(T) 1.6107 1.2041 0.9021 | 0.6440 0.3889 0.1063
K V(T) 10.3108 | 7.2549 5.1643 | 3.5577 2.0995 0.5686
Case(iii) E(T) 0.6165 0.5047 0.4085 | 0.3082 0.1938 0.0545
I V(T) 1.9073 1.6567 1.3986 1.0963 0.7167 0.2103
E(T) 1.0660 0.7578 0.5651 | 0.4016 0.2407 0.0650
K V(T) 7.2267 4.5946 3.2123 2.1849 1.2697 0.3363
Case(iv) E(T) 0.6910 0.5741 0.4688 | 0.3570 0.2272 0.0650
I V(T) 2.0741 1.8299 1.5646 1.2438 0.8278 0.2491
E(T) 1.2261 0.9022 0.6809 | 0.4871 0.2940 0.0802
K V(T) 8.2897 5.6193 4.0239 2.7691 1.6232 0.4346
Case(v) E(T) 0.5772 0.4692 0.3781 | 0.2837 0.1771 0.0494
I V(T) 1.8139 1.5622 1.3094 1.0177 0.6584 | 0.1908
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E(T) 0.9852 0.6916 0.5156 0.3657 0.2183 0.0586
K V(T) 6.7021 4.1599 2.9099 1.9786 1.1469 0.3022
Case(vi) E(T) 0.8667 0.7236 0.5903 0.4494 0.2868 0.0815
I V(T) 2.4435 2.1926 1.8964 1.5241 1.0248 0.3109
E(T) 1.5463 1.1493 0.8598 0.6123 0.3683 0.1001
K V(T) 9.9375 6.9236 4.9224 3.3845 1.9901 0.5356
Table 111 (Effect of p on the performance measures E (T) and V (T))
Model- Order p -0.6 -0.3 0 0.3 0.6 0.9
i
E(T) 1.3685 1.2519 1.1037 0.9144 0.6506 0.2204
| V(T) 3.0255 2.9537 2.8123 2.5455 2.0167 0.7910
Case(i) E(T) 2.8443 2.4822 2.0585 1.5885 1.0404 0.3195
K V(T) 17.0227 | 15.0497 | 12.5813 | 9.7670 6.4425 2.0138
E(T) 1.6135 1.5308 1.3980 1.2018 0.8961 0.3267
| V(T) 3.1074 3.1054 3.0700 2.9324 2.5156 1.1282
Case(ii) E(T) 3.5392 3.2642 2.8356 2.2726 1.5449 0.4988
K V(T) 18.7988 | 17.5483 | 155019 | 12.7368 | 8.9781 3.0864
E(T) 1.3861 1.2750 1.1308 0.9437 0.6787 0.2348
| V(T) 3.0320 2.9681 2.8392 2.5891 2.0784 0.8380
Case(iii) E(T) 2.9044 2.5594 2.1420 1.6669 1.1023 0.3438
K V(T) 17.3444 | 155087 | 13.1147 | 10.2895 | 6.8639 2.1819
E(T) 1.4487 1.3487 1.2138 1.0309 0.7602 0.2767
| V(T) 3.0608 3.0170 2.9191 2.7103 2.2437 0.9692
Case(iv) E(T) 3.0872 2.7765 2.3808 1.9019 1.2959 0.4230
K V(T) 18.1695 | 16.6387 | 14.5233 | 11.8205 | 8.2300 2.7768
E(T) 1.3640 1.2512 1.1077 0.9233 0.6640 0.2318
| V(T) 3.0192 2.9474 2.8094 2.5514 2.0400 0.8263
Case(v) E(T) 2.8434 2.4985 2.0926 1.6345 1.0876 0.3439
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K V(T) 17.0772 | 15.226 12.8982 | 10.1832 | 6.8602 2.2148

E(T) 1.6032 1.5187 1.3850 1.1890 0.8854 0.3240

| V(T) 3.1076 3.1026 3.0615 2.9161 2.4924 1.1181

Case(vi) E(T) 3.5066 3.2294 2.8046 2.2509 1.5345 0.4991
K V(T) 9.7757 9.2822 8.3433 7.0743 5.3046 2.0446

Table IV: (Effect of k on the performance measures E (T) and V (T))

Order p=0.9 Case-i Case-ii Case-iii Case-iv Case-v Case-vi
MODEL-I
| E(T) 0.1453 0.2002 0.1522 0.1796 0.1561 0.2040
V(T) 0.5601 0.7608 0.5855 0.6860 0.6002 0.7743
k=1 K E(T) 0.1453 0.2002 0.1522 0.1796 0.1561 0.2040
V(T) 0.5601 0.7608 0.5855 0.6880 0.6002 0.7743
E(T) 0.1675 0.2350 0.1759 0.2112 0.1818 0.2406
I V(T) 0.6199 0.8499 0.6489 0.7685 0.6685 0.8679
k=2 E(T) 0.2120 0.3045 0.2234 0.2744 0.2331 0.3138
k V(T) 1.0918 1.5768 1.1521 1.4332 1.2115 1.6328
E(T) 0.1730 0.2443 0.1818 0.2201 0.1887 0.2509
k=3 | V(T) 0.6326 0.8703 0.6625 0.7885 0.6843 0.8903
E(T) 0.2421 0.3557 0.2558 0.3238 0.2710 0.3704
k V(T) 1.4875 2.2388 15771 2.0738 1.7065 2.3627
Table V: (Effect of k on the performance measures E (T) and V (T))
Order p=0.9 Case-i Case-ii Case-iii Case-iv Case-v Case-vi
MODEL-II
I E(T) 0.0442 0.0779 0.0499 0.0586 0.0453 0.0735
V(T) 0.1747 0.3057 0.1972 0.2308 0.1793 0.2724
k=1 k E(T) 0.0442 0.0779 0.0499 0.0586 0.0453 0.0735
V(T) 0.1747 0.3057 0.1972 0.0753 0.1793 0.2885
E(T) 0.0475 0.0854 0.0540 0.0641 0.0489 0.0804
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| V(T) 0.1843 0.3268 0.2089 0.2468 0.1896 0.2922
k=2 E(T) 0.0541 0.1003 0.0620 0.2308 0.0560 0.0943
k V(T) 0.2564 0.4877 0.2965 0.3677 0.2667 0.4589
E(T) 0.0479 0.0865 0.0545 0.0650 0.0494 0.0815
k=3 | V(T) 0.1854 0.3295 0.2103 0.2491 0.1908 0.3109
E(T) 0.0564 0.1063 0.0650 0.0802 0.0586 0.1001
k V(T) 0.2873 0.5686 0.3363 0.4346 0.3022 0.5356
Table VI: (Effect of k on the performance measures E (T) and V (T))
Order p=0.9 Case-i Case-ii Case-iii Case-iv Case-v Case-vi
MODEL-
Il
| E(T) 0.1812 0.2599 0.1918 0.2202 0.1880 0.2564
V(T) 0.6920 0.9721 0.7305 0.8322 0.7165 0.9598
k=1 K E(T) 0.1812 0.2599 0.1918 0.2202 0.1880 0.2554
V(T) 1.4970 0.9721 0.7305 0.8322 0.7165 0.9598
E(T) 0.2121 0.3113 0.2255 0.2633 0.2220 0.3081
| V(T) 0.7725 1.0969 0.8176 0.9408 0.8047 1.0857
k=2 E(T) 0.2739 0.4141 0.2930 0.3496 0.2900 0.4114
K V(T) 1.4220 2.1529 1.5246 1.8373 1.5183 2.1481
E(T) 0.2204 0.3267 0.2348 0.2767 0.2318 0.3240
k=3 I V(T) 0.7910 1.1282 0.8380 0.9692 0.8263 1.1181
E(T) 0.3195 0.4988 0.3438 0.4230 0.3439 0.4991
K V(T) 2.0138 3.0864 2.1819 2.7768 2.2148 2.0446
IV.FINDINGS

The influence of nodal parameters on the performance measures namely mean and variance of the time to recruitment for all the
models are reported below. It is observed that

(i)When correlation coefficient increases, the mean and variance of time to recruitment decreases for both first and k th order
statistics.

(ii) If k, the number of decision epochs in (0, t], increases, the mean and variance of time to recruitment increasesfor both first and k

th order statistics.
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