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A COMPARATIVE STUDY ON STOCHASTIC ANALYSIS OF MANPOWER LEVELS FOR BUSINESS USING FOUR
AND SIX POINT STATE SPACE

Dr. R. ARUMUGAM
ASST. PROFESSOR
DEPARTMENT OF MATHEMATICS
PERIYAR MANIAMMAI UNIVERSITY
THANJAVUR

ABSTRACT
The present study aim is to compare the steady rate of crisis and steady state of probabilities under varying conditions which are manpower, under irregular
conditions of full availability and nil availability in the case of business and manpower. Four and six point state space has been compared under the different
assumption that the transition from one state to another in both business and manpower occur in exponential time with different parameters.

KEYWORDS

markov chain, steady state, crisis rate.

. INTRODUCTION

owadays we start that labor has become a buyers’ market as well as sellers’” market. Any business which usually runs on commercial base wishes to keep
ﬁonly the optimum level of all resources needed to meet company’s responsibility at any time during the course of the business and so manpower is not an

exemption. This is spelt in the sense that a company may not want to keep manpower more than what is needed. Hence, retrenchment and recruitment
are general and recurrent in most of the companies now. Recruitment is done when the business is busy and shed manpower when the business is lean. Equally
true with the labor, has the choice to switch over to other jobs because of improved working condition, better emolument, nearness to their living place or other
reasons. Under such conditions the company may face crisis because business may be there but skilled manpower may not be available. If skilled laborers and
technically qualified persons leave the business the seriousness is most awfully felt and the company has to appoint paying deep price or pay overtime to employ-
ees. Approach to manpower problems have been dealt in very many different ways as early as 1947 by Vajda [11] and others. Manpower planning models have
been dealt in depth in Barthlomew [1], Grinold & Marshal [3] and Vajda [11]. The methods to calculate wastages (Resignation, dismissal and death) and promotion
intensities which produce the proportions corresponding to some preferred planning proposals has been dealt by Lesson [4]. Markov model are designed for
promotion and wastages in manpower system by Vassilou [12]. Subramaniam [11] in his thesis has made an attempt to give optimal policy for recruitment training,
promotion, and wastages in man power planning models with special provisions such as time bound promotions, cost of training and voluntary retirement scheme.
For an application of Markov chains in a manpower system with seniority and efficiency and Stochastic structures of graded size in manpower planning systems
one may refer to Setlhare [9]. A two unit stand by system has been examined by Chandrasekar and Natrajan [2] with confidence limits under steady state. For n
unit standby system one may refer to Ramanarayanan and Usha [8]. Yadhavalli and Botha [13] have observed the same for two unit system with introduction of
preparation time for the service facility and the confidence limits for stationary rate of disappointment of an erratically used system. For three characteristics
system involving manpower, machine and money one may refer to C. Mohan and R. Ramanarayanan [6]. For the study of Semi Markov Models for Manpower
planning one may refer to the paper by Sally Meclean [5]. Stochastic Analysis of a Business with Varying Levels in Manpower and Business has been discussed by
C. Mohan and P.Selvaraju [7]. Applications of Stochastic Models in Manpower Levels for business by R. Arumugam [14].

Il. MARKOV CHAIN MODEL WITH FOUR AND SIX POINT STATE SPACE

In this paper we consider two characteristics namely business and manpower. We compare steady state rate of crisis and the steady state probabilities in both
four and six point state space. The situations may be that the manpower may be fully available or hardly available and business may fluctuate between complete
availability to nil availability. It goes off when the manpower becomes nil. This is so because the experts may take the business along with them or those who have
brought good will to the concern may bring the client’s off the concern. The business depends completely on the availability of manpower. The steady state
probabilities of the continuous Markov chain relating the transitions in different states are identified for presenting the cost analysis. Numerical illustrations are
also provided.

Ill. ASSUMPTIONS
1. There are two levels of manpower namely manpower is full and manpower is nil.
2. There are two levels of business namely., (a) business is fully available (b) business is nil.

a
3. The time T- during which the manpower remains continuously filled and becomes nil has exponential distribution with parameter 10 and the time R-

required to stop full recruitment from zero stage is exponentially distributed with parameter ﬁOI .

4. The fully available and zero periods of the business are exponentially distributed with parameters ‘A’ and ‘W’ respectively.
5. While manpower becomes zero, the business is vanished and becomes nil.

6. T- and R- are independently distributed random variables.

IV. SYSTEM ANALYSIS

FOUR POINT STATE SPACE

The Stochastic Process X(t) describing the state of the system is Markov chain continuous time with four points state space as given below in the order of manpower
and business

s={(00),(01),(10), (1)} - (1)

Where,

0 — Refers to shortage/non availability of manpower and business. The system is in state (1, j)
when the manpower is in state 1 and business is in state for (1, j) = (1, 1) or (1 0) or

(0 0) and there is not the state (0 1) as the business is misplaced while the manpower goes off.
1 —Refers to busy time in the case of business and full availability of manpower.

The infinitesimal generator of manpower of order two is as follows
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Using the steady state probabilities, we get

Coo _b bﬁ()l
(b+a+/110)(:801 +/110)

Six Point state space

ASSUMPTIONS

The time for which the manpower remains continuously full and enters a state of reduced strength follows exponential distribution with parameter a.. The other
two phases have exponential distribution with means 1/B1 and 1/y1. The overall time for the process of recruitment time is then hypo-exponential. Since the
sojourn time is in the down state is two - stage hypo-exponentially distributed, the system being modeled in a semi Markov process. The busy and lean periods of
the business are exponentially distributed with parameters a and b. The Stochastic Process X(t) describing the state of the system is Markov chain continuous time
with six points state space as given below in the order of manpower and business

§={(00),(01),(02),(10),(11),(12)} -
The steady state probabilities of Manpower are,

1

»»»»» @)

a,

Ty =——; Tl =
oM a a

i A

Where

a

4

a

Y=Y =|1+2L+2L

= +
X=0b+a) and
The rate of Crisis in steady state conditions is,
a b a
C,=a,my, +am, = — =

Y B X

The Steady state costis ¢

1

C,=m,=C,’+C,’

Vi

a a
1+ L4+ 7L 181 1+ L+ 7L

1

s Thy =

V. NUMERICAL ILLUSTRATION AND STEADY STATE COST CALCULATION

Four Point state space

The steady state probabilities and the rate of crises are measured by using the formulas (2) and (3) respectively. Taking, a = 20, b = 10,

7y, =0.2941, 71, =0.5042, 7, =0.4769, 71, =0.20168.
A, =5,7,12, 25,35 and 58,

, we get

Now assigning the values

Case (i)
TABLE 1: STEADY STATE PROBABILITY
A 5 7 12 25 35 58
10
2.01680 | 1.70697 | 1.19047 | 0.58968 | 0.39279 | 0.19480
00

/‘10 =5, :801 =12,

we compute the corresponding rate of crises and they are given below in the table 1

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 60

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 7 (2017), ISSUE No. 10 (OCTOBER) ISSN 2231-1009
FIGURE 1: LEVEL FOR STEADY STATE PROBABILITY
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Case (ii)
TABLE 2: STEADY STATE PROBABILITY
A 60 45 33 22 8 2
10
0.18518 | 0.28070 | 0.42328 | 0.67873 | 1.57894 | 2.67857
[e¢]
FIGURE 2: LEVEL FOR STEADY STATE PROBABILITY
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c,’=52,¢, =45 C,’ =60, C,' =38 c,’ =52
The steady state costs in various situations are determined taking the values —~ M > M > 7B > B where M
1 _ 0 _ I _
refers to cost of funds at state zero, ~ M =45 refers to cost of funds at state 1, CB =60 cost of business at state zero and CB =38 refers to cost
of business at state 1.
Case (i)
TABLE 3: LEVEL OF COST AND STEADY STATE PROBABILITY
Steady state probability
nOO nOl nlO nll
Cost 32.94 | 40.53 | 52.94 | 16.74
Six Point state space
. . . . a, =5, B =8,
The steady state probabilities and the rate of crises are measured by using the formulas (2) and (3) respectively. Taking, a = 20, b = 10,

V=7, . Thy =02849, 73, =0.1781, 75, =0.2036, 75, =0.7608, 77, =0.0891, 77, = 0.2036.

, We ge

TABLE 4
a 50 42 30 15 8
C 5.8795 | 5.1667 | 4.0975 | 2.7610 | 2.1373
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V. CONCLUSION

It is found that as the value of A increases and the corresponding crisis rate decreases in both four and six point state space. Also it is observed that the cost is high
if there is full business but there is no manpower, under such situations labour has to be paid a lot. When the manpower is full, there is a chance of the business
getting into crisis state if manpower leaves particularly experts and experienced people leave the concern. The same holds in the case of business are moderate
while the manpower may be full or inadequate.

REFERENCES

1.  D.J. Barthlomew, Statistical technique for manpower planning, John Wiley, Chichester (1979).

2. Chandraswkar, Natrajan, Two unit stand by system with confidence limits under steady state (1997).

3.  R.C.Grinold, K.T. Marshall, Manpower planning models, North Holl, New York (1977).

4. G.W. Lesson, Wastage and promotion in desired manpower structures, J. Opl. Res. Soc., 33 (1982), 433-442.

5.  McClean, Semi Markovian models in continuous time, J. Appl. Prob., 16 (1980), 416-422.

6. C. Mohan, R. Ramanarayanan, An analysis of manpower, Money and Business with Random Environments, International Journal of Applied Mathematics,
Vol. 23, No. 5 (2010), 927-940.

7. C.Mohan, P. Selvaraju, Stochastic Analysis of a Business with Varying Levels in Manpower and Business, International Journal of Applied Engineering Re-
search, ISSN 0973-4562 Vol. 10 No.53 (2015).

8.  R.Ramanarayanan, K. Usha, n unit warm stand by system with Erlang failure and general repair and its dual, IEEE Trans. on Reliability, R-28, No. 2 (1979),
173-174.

9. K. Setlhare, Modeling of an intermittently busy manpower system, In: Proceedings at the Conference held in Sept, 2006 at Gabarone, Botswana (2007).

10. V. Subramanian, Optimum promotion rate in a manpower models. International Journal of Management and Systems, Vol. 12, No. 2 (1996), 179-184.

11. Vajda, The stratified semi stationary population, Bio-Metrika, 34 (1947), 243-254.

12. P.C.G. Vassiliou, A higher order markovian model for prediction of wastage in manpower system, Operat. Res. Quart., 27 (1976).

13. Yadavalli; Botha, Asympotic confidence limits for the steady stateavailability of two unit parallel system with preparation time for the repaired facility, Asia-
Pacific Journal of Operational Research (2002).

14. R. Arumugam, Applications of Stochastic Models in Manpower Levels for business, International Journal of Recent Trends in Engineering and Research, Vol.

03, Issue 01, Jan 2017, page 14-18.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT  ,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 7 (2017), ISSUE NO. 10 (OCTOBER) ISSN 2231-1009

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Computer Application & Management (IJRCM)
acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

| would like to request you to supply your critical comments and suggestions about the material published
in this issue, as well as on the journal as a whole, on our e-mail infoijrcm@gmail.com for further improve-

ments in the interest of research.

If you have any queries, please feel free to contact us on our e-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint effort.
Looking forward to an appropriate consideration.

With sincere regards

Thanking you profoundly

Academically yours

Sd/-
Co-ordinator

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of the Journal
or its Editorial Board or the Publishers/Editors. Publication does not constitute endorsement by the journal.
Neither the Journal nor its publishers/Editors/Editorial Board nor anyone else involved in creating, producing
or delivering the journal or the materials contained therein, assumes any liability or responsibility for the
accuracy, completeness, or usefulness of any information provided in the journal, nor shall they be liable for
any direct, indirect, incidental, special, consequential or punitive damages arising out of the use of infor-
mation/material contained in the journal. The journal, neither its publishers/Editors/ Editorial Board, nor any
other party involved in the preparation of material contained in the journal represents or warrants that the
information contained herein is in every respect accurate or complete, and they are not responsible for any
errors or omissions or for the results obtained from the use of such material. Readers are encouraged to
confirm the information contained herein with other sources. The responsibility of the contents and the
opinions expressed in this journal are exclusively of the author (s) concerned.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 63

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 7 (2017), ISSUE NO. 10 (OCTOBER)

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, |.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the
problems among their peers. This journal was conceived with this noble intention in view.
This journal has been introduced to give an opportunity for expressing refined and
innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble

efforts.

B 076 5

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT & MANAGEMENT

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

ISSN 2231-1009



