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ABSTRACT

Study of occupational mobility as an index of chemnim society or an organization is of great impoxe for the
proper planning of human resources. It's anothgrexg is the study of reward structure as it is féett persons change
their jobs primarily to earn a better income or ¢émjoy better status. Individuals get a reward fobeit existing post.
Promotion is needed to get a better reward. In sgihgtions the payment of reward stretches ovimg time period,
will happen discount in future income. Then rewatdicture with discounting may be considered. Oilisz reward
structure without discounting is considered. Thegent work is an attempt to develop a model regartlie promotion
and the corresponding rewards gained by the proomotionsidering both the situation with discountiagd without

discounting using the semi-Markov model.
KEYWORDS: Expected Reward, Bonus, Holding Time, Discountingeéward AMS Subject Classification: 60K15
INTRODUCTION

Study of occupational mobility as an index of ches@n society or an organization is of great imgioce for the
proper planning of human resources. It refers ¢éottansition of an individual or group or occupatibvacancy, through
the stratification system of societies or organarat. Most studies assume gradation or scalingrimg of occupational
status or prestige against which the transitiorpbap. Mobility through occupation primarily happémsmprove social as
well as occupational status. Another aspect issthdy of reward structure as it is fact that pessohange their jobs
primarily to earn a better income or to enjoy besimtus. Individuals get a reward for their exigtpost. Promotion is
needed to get a better reward. A same organizhtwing the same set-up may use the same modeldyp tte promotion
pattern. The present work is an attempt to devalapdel regarding the rewards gained by the pramatsing the semi-

Markov model.

Renumerate employees for their efficiency has kbenkeystone of industrial and business developrfeant
centuries. A financial reward has always been itgmtrin managing employee’s accomplishment, butféag years other
elements of reimbursement have developed to dispengployers with more scope to reward and therestireulate
employees. Armstrong and Taylor (2014) [[1]] stttat “Performance is defined as behaviour that mptishes results.
Performance management influences performance Ipyjngepeople to understand what good performancensiand by
providing the information needed to improve it. Rew management influences performance by recogniaimd

rewarding good performance and by providing ince#ito improve it.”
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An individual or a group of employees who have bémna particular time period have had a particytdr
category or a post can get a reward. We generaligider reward as a random variable as it is aattiwith time, time
is a random variable, thueward is also considered @a random variable associated with the existing paesid
promotions, but it will simply a lump sum money tlaa individual will get due to promotion. It wiillow us to comput

the functional features of the systems.

Individuals occupy a post for a particular time periogéythvill geta reward and they will gea bonus, a fixed
sum when they change their posts at sometime.resituations the payment of reward stretches aveng time perioc
will happen discount iffuture income. Then reward structure with discawtimay be consider Otherwise reward

structure without discounting is considel

Many works was done on tmeward structure usirthe semiMarkov process. Sladky(20(2005, 2012) [[33, 34,
35]], Carravetta et al(1981) [[3]], De Dominicis et alg#9 1986, 1991) [[12, 13, 14]] have worked on redvsiructure
based on senMarkov process. Benito F (1982)[[2]] has calculatied variance irthe Markov process. Filar et al(198
[[15]], Hueng and Kdénberg (1994)[[21]], Jaquette(1972,1973,1975)[[22, 24]], Kadota(1997) [[26]] have develof
series of paper on this same topic. Gosavi A Ab#j013) [[16]] has worked othe variance-penalized Markov decision
process. Chattopadhyay(1989)[[5]] haorked on thereward model considering various job categories laasl founc

occupational mobility measure basedthe reward model.

In this present work, models have been developeth®iasis of the promotion pattern of Indian Ursity and
it's the coresponding reward. Here se-Markov continuous time reward model with discougtand without discountin

are used to explain the whole process.
Model

We consider that there akecategories of posts of faculty members. Individweilsenter in theith post at time
(calendar time). They will enter in pci and will be promoted to pogtaccording to the probabilitp;. They will stay in
posti before getting the promotion to pg with a random time interval. Here the holding tioensity ish;(z) at timez.
Individuals occupying posthaving chosen the successor fj will earn a reward at a ratg(o), at times ( o is a calendar
year,o 6= 7). y;(0) is the amount of money paid continuously the occupancy of postand is calleca yield rate. When
promotion occurs fromto j actually at some timz, they earn bonuls;(z), a fixed sum, is a lump sum payment at tim

promotion for one time only, depend on the promotion and holding time in pogreceding the promotic

We often have aituation where the payment of reward elongated aving period, perhaps several year:
results in discounting in future income. A sum odmay that will be received or paid in upcoming ti costs less in
current time because a smaller amount placed exteistt beginning today could generate that larger istthe future. We
assume that a unit sum of money at tt in the future has a worth or present value of €tpday,a > 0. That is we shall

carry out continuous discounting at the I1a.

It is to be noted that if individuals en posti at time 0 and leave poisat timez for entering the successor pj,

then the value of the reward at time O generatetthdyield rate structure wibe

i —ao » d
/0 exp 7 y;;(o)do O

NAAS Rating: 3.09- Articles can be sent to editor @ mpactjournals.us




| Reward Structure Mode! for Faculty Members of Indian University 3 |

We may also represetite equation(1) ay;(z,a) wherey;(z,a) is the discounted yield rate of an individual wk:
occupying post having chosen the successor jj at holding timer with discounting rate.. Thus

Y5 (T, @) :/0 exp 7 y;;(o)do @

The exponentialerm is used to represent the discounted yieldribariion to reward and it is consied for the

calendar year O tg thus the product term is integrated for the iak0 tor to get the discounted reward for this inter

The first promotion from p&ti can occur before or after the timflength of service). If it occurs aftt then the
individuals will spend the entire interval of lehc in posti. In this case they will gain rewards accordinghe yield rate
structure for post, throughouthe timet and will gain terminal reward(0). Sovi(0) be the terminal reward paid in tith
post at time 0 without discounting. The rewardsrrthe yield structure are discounted with the ugpeit of integral

—at

equal tot, the terminal rewars(0) has a present value € “vi(0). The sums of these discounted rewards multddie the
probability of their occurrence over all possibleEsessor posts and over all holding times grehtert are taken. If on the
other hand the first promotion occdrem posti to postj at timer < t, then the yield rate structure will give discouh
rewards according to equation[1]. In addition, Bwush;(z) will be paid at timer and will have a present value at -
beginning of the interval of exfbj(z). Finally, individuals will be promoted to pcj when an amount-z) of the original
interval remains. The expected present value oféutewards at the time of entrance is therev(t —z,a). Sovj(t -7,a) be
the future reward that will be paid the successor pogtat timet —z with discounting ratea. When we observe this
quantity at the beginning of lengthit must be multiplied by the discount force ™to account for the additional delay
7 in receiving these rewards. Summation of e reward terms multiplied by their probability afaurrence over all value
of j and first transition times < t is then done. Both of these sums are again summwedtioe preceding post to get |
expected present value of reward. Thus the expgrteent value of theeward gained by individuals will be [Accordii

to Howard (1971)] [[20]]

o !
vilt,a) = ¥ pij /O hoi (T)[uij (@) | exp™* v;(0)]dT (3)

=1
+Z Dij L hii(T)[ys; (o) +exp™ by(7)
+exp “Twu(t — 7, )]dr

Applying equation nd@2), the expected present value of the rewardifioe t (length of service) will b
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N i _ ;
vi(t, ) =D Dy L hii (7)Y (t, @) + exp™® v;(0)]dr (4)
=1

N

i
+Z;}U/U hij (T)[wis (2, @) + exp™ by;(7)
E4PN

+exp T v(t — T, a)]dr

In this present situation we assume that yield fy;(s)], holding time h;(z)], bonus rate bj(z)] follows
Exponential or Weibull distribution as time and rmagnboth follows in general Exponential or Weibulktdbution,
terminal reward is given and tlieture reward term is ignored due to the corous change of Government policies. '
consider the expected present value of rewardna t with discounting ratex in theith post will beR(t,a). In this

situation,

N 1o
it} = Yo [l 0) + o0
=1 (%)

JI“.I' t , _—
+ > pij /0 hii (T)[yi; (t, @) + exp™" b;(7)|dT
=1

=

to N t
Piiii(t, ) / hij(T)dT +exp™® v;(0) > pj; /o hii(T)dT
1 /t =1

J

N ¢
) Py /é [yii(t, @) | exp™ by (7)]hyi(7)dT
i

Simulation

Here we have simulated the matriq;, 4, £ and ;. We have assumed that yield raty;(o)], holding time

[h;(2)], bonus ratelf;(z)] follows Exponential or Weibull distributio
Case: 1(a)

Here we assume that holding tirrh;(z)] follows Exponential distribution with paramet}; (Mukherjee and
Chattoadhyay (1989)) [[31]], and Yield ratey;(s)], bonus rate ifj(z)] also follow Exponential distribution wit

parameterss;, y; respectively. Initially we assume that holding tirfh;(z)], yield ratey;(o)], bonus rate lf;(z)] are

N
independent of i,j. Thuszjzl Pij= 1 and holding time, yield rate, bonus rate patarsearel, f andy respectively.
Therefore, the holding time distribution functianh;(z) = h(z) = 2exp(-z), the yield rate distribution function y;(o) =

y(o) = exp(-fo) and the bonus rate distribution functiorb;(c) = b(s) =y exp(-yo). We calculate expectea reward for
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different values of time, terminal rewarcvi(0), holding time ratelj, yield rate §), bonus ratey). R(t,a), the expected
reward gaied by individuals in a time intervt if they are promoted to poktat the beginning of the interval and the f

promotion out of post can occur either before or aft. (Table:1) shows that with the increaset, R(t,a) decreases.

Individuals will be in post for the entire interval of lengthif the promotion will take place aftet. Then
individuals will be promoted to theext post and benefited moA smaller value of time interval to promotion from @
post to another maxiises expected reward. In this situation they wéll aterminal rewardThe reward will bemaximum

with the increment of terminal reward. The resalirid in (Table: 2) clearly prove that f

An individual will be promoted tithe next post when pronioh occurs beford. If mean holding time in a

particular post is reduced, individuals will ¢he maximum benefit. Tabl& shows that greater the valuei, (i.e lower

1
value ofx) results in a higher valuetbe expected reward. When the rate of yield increasei other words ithe mean
of yield rate decreases for a timehenthe expected reward will be increased for that timervdal. Butthe increment rate

will be very low. Yield rate does not affect ch on arexpected reward.(Table:4) has stated it cle

(Table 5) shows that if thleonus rate will increase simultaneously for a tinterval, therthe expected reward

will increase simultaneously for that time interMalit ina very low amount.

Table 1: Expected Reward forDifferent Year When Holding Time Rate FollowsExponential Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) rate (1) B (» Reward (A) t Reward (R(t,a))

0.5 2 3 4 100 0% 202192

0.5 2 3 4 100 1C 051497

0.5 2 3 4 100 15 039128

0.5 2 3 4 100 2C 038022

Table 2: Expected Reward forDifferent Terminal Reward when Holding Time Rate

Follows Expotential Distribution

Discounting | Holding time | Yield rate | Bonus rate Terminal time Expected
Rate (@) Rate (1) B (» Reward (A) t Reward (R(t,a))
0.5 2 3 4 100 05 202192
0.5 2 3 4 150 05 284277
0.5 2 3 4 50 05 120107
0.5 2 3 4 05 05 04.6230

Table 3: Expected Rewardor Different Holding Time Rate that Follows Exponential Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate @) B (» Reward (A) t Reward (R(t,a))

0.5 2 3 4 100 0% 202192

0.5 5 3 4 100 05 482906

0.5 10 3 4 100 05 94,2722

0.5 15 3 4 100 05 139919
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Table 4: Expected Rewardfor Different Yield Rate (Exponential) whenHolding Time Rate

Follows Exponential Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate (1) B (y) Reward (A) t Reward (R(t,a))

0.5 2 3 4 100 0% 202192

0.5 2 6 4 100 0% 204170

0.5 2 10 4 100 0% 205049

0.5 2 20 4 100 0% 205746

Table 5: Expected Rewardfor Different Bonus Rate (Exponential) whenHolding Time Rate

Follows Exponential Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate () B (» Reward (A) t Reward (R(t,a))
0.5 2 3 04 100 0% 202192
0.5 2 3 10 100 05 205884
0.5 2 3 15 100 05 20.7027
0.5 2 3 20 100 05 20.7662
Case: 1(b)

Here we assume that holding tirth;(z)], follows Weibull distribution with paramete/; andk (widely used as
time distribution), and yield rateyif(c)], bonus rate kj;(z)] follows Exponential distribution with parametes; and y;

respectively. Initially we assume that holding tifh;j(z)], yield ratef;(c)], bonus ratelf;(z)] are independent d,j. Thus,

N Ty - . . . . . . . .
Zj=1 Pij= 1. Holding time that follows Weibull distributiowith parameter andk, and yield rate, bonus rate follo
Exponential distribution with parametery, y respectively. The Hding time distribution function i

— _ k(Tyk—1 k
h'ij(T) - h(T) - XG) CXP(*@ , the yield rate distribution function ig(c) = y(o) = § exp(-fo) and the
bonus rate distribution function I(c)=b(c) = y exp(-o) and we calculate expected reward for differemies of timet,
terminal rewards;(0), rate of holding timeZ), rate of yield £), rate of bonusyj with fixed discounting rata and shape

parametek.

The expected rewarR(t,a) in a time intervat gained by the individuals if they are promoted tsti at the
beginning of the irdrval when first promotion out of post i can ocaeither before or aftet. Table:6 shows that, with the

increase of, R(t,z) decreases and after a long interval it will beearonstar

Individuals will be in post for the entire interval of lengthif the promotion will take place aft¢. They will be
promoted to theext post if promotion occurs befct and they will benefit more. Anxpected reward will be maximist
if time interval to promotion from one post to amat is minimised. After cerin years reward will be constant with t

increase of time.

They will get aterminal reward when promotion takes place & and individuals will be in pos for entire time

intervalt. Individuals will get themaximum reward with the increment of tenal reward. Table: 7 clearly prove that f

Individuals will be promoted to theext post wheia promotion occurs befote Individuals will get maximum benefit

the mean holding time in each post is decreasede Me assume that holding time follotwo parameters Weibull
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distribution with shape parameteand scale parametl. If we consider shape parameker 1, it will lead to Exponentic

1
distribution with parametet. Table8 shows that greater the values, (i.e lower value ok ) results in a higher value of

the expected reward. Anxected reward is highly affected duethe holding time of individuals

An expected reward has also affected dutheyield rate. If yield rate increases, or in otherrdgif the mean
yield rate decreases for a time interval, tthe expected reward will increaf® that time interval. In this case we can
that theincrement rate is very low. That is yield rate does affect much otthe expected reward. Tab 9 clearly state

this.

The expected reward will increase for a time indértut ina very low amount ithe bonus rate will increase for

that time interval. Table: 10 shatclearly.

So from this overall study it is clear that if hislg time in an existing ost of individuals is minimised for tt
promotion to the next post, it will give the maximueward and individual will be benefited more. iB® necessary fc

all individuals to know the actual promotion pattef an institution so that they will getaximum rewarc

Table 6: Expected Rewardor Different Year when Holding Time Rate FollowsWeibull Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate () B (») Reward (A) t Reward (R(t,a))

0.5 0.5 3 4 100 05 .944930

0.5 0.5 3 4 100 1C .874015

0.5 0.5 3 4 100 15 .874015

0.5 0.5 3 4 100 2C .874015

Table 7: Expected Reward forDifferent Terminal Reward when Holding Time Rate FollowsWeibull Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate @) B (» Reward (A) t Reward (R(t,a))

0.5 0.5 3 4 100 0% 101052

0.5 0.5 3 4 150 0% 101060

0.5 0.5 3 4 050 0% 101030

0.5 0.5 3 4 005 05 100000

Table 8: Expected Rewardfor Different Holding Time Rate that Follows Weibull Distribution)

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) rate (1) B (y) Reward (A) t Reward (R(t,a))

0.5 0.3 3 4 100 0% 60.8088

0.5 0.5 3 4 100 0% 101052

0.5 0.7 3 4 100 0% 141294

0.5 0.9 3 4 100 0% 181537
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Table 9: Expected Rewardfor Different Yield Rate (Exponential) whenHolding Time Rate

Follows Weibull Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) Rate (1) B (y) Reward (A) t Reward (R(t,a))

0.5 0.5 3 4 100 0% 101052

0.5 0.5 6 4 100 0% 201659

0.5 0.5 10 4 100 0% 335802

0.5 0.5 20 4 100 0% 671159

Table 10: Expected Rewardfor Different Bonus Rate (Exponential) whenHolding Time Rate

Follows Weibull Distribution

Discounting | Holding Time | Yield Rate | Bonus Rate | Terminal Time Expected
Rate (@) rate (1) B (» Reward (A) t Reward (R(t,a))
0.5 0.3 3 04 100 0% 101052
0.5 0.5 3 10 100 05 101718
0.5 0.7 3 15 100 05 141274
0.5 0.9 3 20 100 05 181829
An Example

Here holding time, yield and bonus are not indepehafi,j. Holding time, yield and bonus are estimated fi
the data that have collected on the occupation& dafull-time teachers of Midnapore College (Autonomous),si
Bengal, India. V& have considered year span z-2015.p; is also estimated from trabove data. We get the followil

estimated matrices.

0.0001 0.3667 0.2000 0.4333

P (7)) = 0.0001 0.0001 0.5333 0.4667
" 0.0001 0.0001 0.1667 0.8333

0.0001 0.0001 0.0001 1.0000

0.0001 5.1667 10.6300 13.5400

- ((E\(T))): 0.0001 0.0001 5.0500  7.6400
" 0.0001 0.0001 0.0001  2.9200
0.0001 0.0001 0.0001  1.0000

1.000 2.000 3.000 4.000
- - 1.000 3.000 5.000 7.000
Y= =1 5000 3.000 5.000 6.000

2.000 4.000 6.000 8.000

1.000 3.000 5.000 7.000
o 2.000 4.000 6.000 8.000
B=((ts()) =] 5000 1000 5000 6000

7.000 8.000 9.000 10.000

We assume Terminal rewafd= 100, Discounting Rate = 0.5. The Expected reward i.163609 which is quite
satisfactory. SdR(t,«) is a satisfactory measure of expected rewarcbbserved data. So, we can say that it is a |

measure of occupational mobility.
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Reward Structure Model without Discounting

In the previous section [3] we have considea reward structure model fod categories of posts of facul
members. We have considered the same pattern dcllimgdhere as in section [3]. In this model we éa@onsidered th:
individuals will enter in théth post at timez (calendar time) and they will enter posindwill be in postj with probability
p;. They will stay at postbefore gettinga promotion to the next postBut here we do not consider the situation whiee
payment of reward elongated over a long periodithate do not consider discounting in future rewdrde holding time
density function iy (z) at timez. Individuals who are in poi and they havehosen the successor pj will earn a reward
at the ratey;j(o) at timeo (whereo is the calendar time 6= 7). y;(0) is called the yield rate and itthe amount of money
which is paid continuously for theccupancy of posi. bj(z), is the bonushat individuals will get when they get promoti
from posti to postj. Instead of considering the expected present vefithe reward, here we have considela total
expected reward as we do not consider discountirfgture reward. So, according this model we havvi(t) to be the
expected total reward that individuals will earrthie timet when they have started their job in the fi. So here we have

vi(t) = vi(t,0).
According to Howard[[20]], the expected total red/da
& ot -f
il a0y = i fe T oo ydo e (0
ARBED SV NIC [/ wsterda + viio)]

~ y -
+ > o, /“ log, O Yy {/U witoddo 4+ D)+l — )]
= . .

= 1,2...N >0 (6)

Now y;(z,0) is the reward that individuals will earn fronethield rate when they will spend tirz in posti before

getting a promotion to the pgstThus,

yz‘j(ﬂ O) :/0 yij(U)dU

(7)
Using equation[9] in equation[8] we get the expedtal reward as [[20
e g'p”y'" (f-m_/‘;' (T e 0) %v /UI ()
+.,inp” /1.: Tigir) “.7 () + ?).J(T)] .

The expectedotal value of the future rewards at the time wiedividuals enter in the job iv(t 7). It is
impossible to calculate the total valuethe future reward as the continuous change of Goverhp@ities. That is wh:

we ignore the terng(t —z). Now according to our consideration and assumyttie expected total value the reward is

~ - ~ "
T ) = DT, (4 4) /“ i Cm T e T /‘ Fo (7 eiT
= = Jo
N - -
-+ g £ ./“ Fegi(r) [[ wpi (o7 ieleor — Lo () T‘)—I ol (9)

The first part of the equation [9] repress the expected value of the total reward that isteck@y the yield rat
when the first promotion occurgyond timet. The last part of the above equation [9] repres the profit from yield and

bonus which is associated with the promotion thdiaippened before tint.
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R1i(t,a) is considered as the occupational mobility measuithout discounting. Many private concern as \asl|
the government sectors where employees are retraite a contractual basis follow this type of modal.those
organisations employees are paid only due to thegiupied post. They get a bonus according to asrtienisation’s rule.
But they donot get any discounted reward thougly theeve occupied a post for several years. Our E@goneasure

R1i(t,z) can be used to represent the occupational situag well as the payment criterion of those oggitns.
CONCLUSIONS

This is the first part of this work we have atteegpto find out the reward structure model due épromotion of
faculty members of Indian Universities. It will gws a clear idea about the promotion and correpgmeward gained
by faculty members of Indian Universities. It wdlso give the idea of overall promotion and coroesting reward
structure of foreign Universities or any other itudion. Here our measure can be considered aseupational mobility
measure based on the reward structure model wisenuditing is considered. We fit our measure fof ligasituation. It

is well fitted.

In the last part of this work we have also found the reward structure model for the organisatiomere
discounting in future reward cannot be considehedhose organisations employees get a reward @yeld and bonus
rate. Government sectors where employees are tedran a contractual basis also follow this typeesfard structure
model. We proposed the measure of occupational lityobased on reward structure where discountingutare reward
do not consider. We cannot fit this measure forléle& of data. But we make sure that our measuneeikfitted for those
observed data. In our future work we will definjtety to fit our second measure for real life daat still we can make
sure that our proposed measure will be well fittddthose organisations where discounting in futteeard is not
considered. Our proposed measure can give thepayeent situation due to the promotion of employgeshose

situations.
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