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Abstract

In thicrgcearch otudy we reported the recultoon the foctorsinflugncing
the performonce opproiconl oyotem ucing multinomial logictic
regrecoion onolycic with reference to Agriculture Regarch Sector
employeecsin Hyderobad Metro, Indio. The data collected from one of
the critical foctor of HR proctices under Performonce Monogement
Syatem — the performonce opproicol formoof 400 ¢mploygesworking
in the ogriculture cector conaicting of from 300 men ond 100 women
employeea. The ceven independent foctoraJob knowledge, Skill level,
Job execution, Initiative, Clignt orientation, Teom work, Complionce
to policiec ond proctices one dependent foctor outcome¢ of the
Performonce Approicol Syctem (PAS) the Rating were meoaoured. The
deccriptive onolycic ond multinomial logictic regrecoion onolycic
carried out to arrive ot the conclucions. To meacure the reliobility of the
acole uced for thicotudy, ond internal conoictgncigsof the inctrument —
performonce opproicul form, the reliobility otatictico Cronbach'calpha
(C-Alpha) and Split-holf reliobility ectimoted. The overoll C-Alpha
valug 160.89, ond the C-Alpha volues for all the foctororonged 0.83 to
0.88, whereao overall Spgormon Brown Split-holf meacured at 0.84.
The multinomial logictic r¢grecoion onolycic wac performed to
gatimate the likelyhood oddo ratios (ORo) to exploin the foctorc
acoocioted outcome of the performonce opproicol oyotgm Rating, o
dependent varioble.It con be obaerved from the relotive log oddoratios
oignificont negative influgnce of independent variobles, Job
Knowledge (OR, 0.404, 95% 0.168-0.972) Job okill (OR 0.126, 95%
CI 0.053-0.296), Job execution (OR 0.105. 95% CI 0.039-0.280),
Initiative (OR 0.307, 95% CI 0.134-0.705), Team Work (OR 0.284,
95% CI1 0.129-0.624), ond Complioncg to Polici¢o ond Proctices (OR
0.260, 95% CI 0.117) for dgpendent varioble Roting Excellent ond Job
knowledge (OR 0.320,95% CI10.113-0.907), Job okill (OR 0.066, 95%
CI 0.024-0.178), Job Exgcution (OR 0.036, 95% CI 0.012-0.111),
Initiotive (OR 0.170, 95% CI 0.064, -0.453), Teom work (OR 0.142,
95% CI 0.057-0.356), Complionce to policiego (OR 0.083, 95% CI
0.032-0.215) for Rating Good vercgs Outctonding oo reference
varioble.

Keywords: Performonce Approiool, Agriculture, Rggreaoion.

Introduction

Performonce opproicol (PA) ic o formol oyotgm of review ond
¢voluotion of on individual or teom tack performance ond in actuality,
monogers chould bg revigwing on individuol’c pegrformance on a

07



Pacific Business Review International

continuing booic. The Performonce Approicul Syctem (PAS)
— o development tool uced to meaocure the octual
performonce in on orgomization ond the¢ otrategic gooloof the
orgomization or¢ oligned to that of individual pgrformonce.
Uoing Performonce Approaicul Syotem on ¢mployee’s
performonce iomeoaoured ogoinct corg competenciesouch oo
Job knowledge, Skill Ievel, Job exgcution, Initiative, Client
orientation, Cooperation ond obility work effectively,
Quuolity ond quontity of output, Leaderchip qualities, ond
Complionce to policigo ond proctices including cofety ond
environment, Efficignt hondling of avoiloble recources,
Intuitivengooto toke ngw acoignmentsond lgorn new thingg,
¢tc. However the cor¢ competencigs will vory from
orgonizotion to orgonizationc dgpending on it objectives,
bucingaoatrotegies, ond micoion.

The performonce monogement ic on extenaive, methodical,
ocquential and continuous procecc that involveo
performonce mopping proceaes ond cequences (Gorvin
1998). Performonce megoourement ic the procecs on
orgonizotion followo to objectively meaoure how well ite
otated objectiveamicoion or goolo org being met. In general
thic involves phoaseo like, articuloting ond orriving ot on
ogreement on objectiveg, celecting performonce indicotore
ond cetting goola/challenges, obaerving performonce, ond
onolyzing thooe recultc ogaincto gt of goolo that were
formulated in the orgomization. In reality, reculto arg oftgn
meoourged without o cleor definition of cleor gools or
objectivea. Greoter ottention ic ngeded on whot importont
foctoronged to be meacured and in due cource performonce
approicol oyctemomoture, more conaideration will be given
to align the PAS with the orgomizationo objectivedgoala.
Orgonizationo that emphacize accountobility tend to uce
performonce torggts, but too much ¢mphoocic on "hord"
torgetocon potentiolly have dyofunctional conoequences. In
gengrol moat of the orgemizotions include the performonce
approicol oyotem under Performonce Monoagement oyotem
on yearly bocic, where cupervicor/cubordinote intgrvigw
with a.ctondord performonce approicol form with the foctorc
to be oppraiced or licted in the form (Dorgom 2009). The
performance monogement provides more opportunities for
individuolo to diccuas their work with their monogeroin on
attroctive  atmocphere (Armotrong, 1991). Performonce
Approicol oyotem ic o continuouc procgos ond o noturol
aopect of monagement ond acsesoperformonce by reference
to ogreed objectives Performonce monogement giveo
dirgction to the employees through guidonce from
monogement (Medlin 2013). Monoging orgonicotions i
about monoging performonce of pegople who work in
orgonicotions. The humon recourceo manogero beligve that
PAS ic o good tool for performonce improvement
Longengcker ond Goff (1992), if well decigned ond
implemented it con benefit both the employees ond the
orgonizationc (Coenc ond Jenking, 2000). De¢Nicic ond
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Pritchard (2006) aver that ottitudes toword performonce
monogement offgct the performoncg of ¢mployegs in
orgomicutionac.

Importance of Performance Appraisal in Agricultural
Research Sector

The moin objective of PAS in Agricultural Reasgorch Center
ic to improve employee ond incrgoce the potentiol of o
receorcher inperformonce. Though the PAS con couce come
dicouticfaction over how the employee oo opproiced, otill it
con help to achigve orgonizotion’svicion ond micoion. PAS
ong of the humon recourcec valuable functional argo which
ic helpful in corrgcting the deviationa/errors in employee
performance.

At the Agricultural Reaeorch Sector PAS being effectively
uced for Humon Recource Plonning In aoeooing o lict of
otoff to be promoted, to identify the underperformed
employegc who need o corrective action. PAS oloo o uceful
tool for cuccgooion planning ond provideo a profile for the
ogricultural recgorch cector orgomizationc otrgngthe ond
weokneoo. The PAS evaluationo ratings will be uced for
Recruitment ond Selection ot the next level. The ratingowill
provid¢ o benchmorkc for evoluating internol opplicont
reoponcec obtoined through interviews. The PAS will be
uced to identify the Training ond Development needoof the
aector by identifying the employee deficienciesin thoce core
competencieo that effect the outcome of the performonce.
The¢ PAS oyotgm ic helpful for carger plonning,
compenacution progrom, cuccgsoion plonning ond humon
recourcesdevelopment.

Review of Literature

Performonce opproiool ic on unplgacont monogement
proctice. With oo much controveroy in it, approicol ic
continually uced in the public cector around the world oo on
inctrument to overcee the performonce of itc perconnel
(Vollonce, 1999). Rescarcherc ouggeated to have on
effective humon r¢cource oyotem for orgemizotionothe uce of
on opproicol oyotem which ic relioble ond occurote for
employee aooeooment ond orgonicotionol degvelopment
(Armotrong, 2003; Bohlonder &Snell, 2004; Dedler, 2008).

George Ndemo Ochoti ¢t al. (2012) ctudigd the Foctorc
Influgncing Employge Performonce Approicol Syotem: A
Coc of the Minictry of State for Provinciol Adminictrotion
& Internal Security, Kenyo. Performonce Approiocol oyotem
ic o good tool for humon regcource monogement ond
performonce improvement (Longenecker ond Goff, 1992).
Involving the employeeoto underctond orgonizationol goalg,
whoat ic expected of them ond what they will ¢xpect for
achigving their performonceg goal will help in orgonizational
development (Bertong et al. 1998). PAS chould olco link
individuol performonce with reword monogement (Townlgy,
1999). Linking performonce with reword increaces the
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levelsof performoncesond chould bg used in both public ond
privote cgctor(Armotrong & Brown, 2005).

Feedbock icon importont foctor of PAS ond the rotec chould
be given feedback on their competence ond overall progreco
(Longenecker 1997). The 360 degree feedback method con
be utilized by orgonizations oo thic method combingo
¢voluationc from vorious cources into over oll approicol
(Goravon ¢t al. 1997). Performonce ratingcore bocsed on rater
¢voluationc which ar¢ cubject to humon judgemento ond
biocedngao. Perconal foctors ond prejudices are like to
influgnce rotings (Clgvelond ond Murphy, 1992). The
interperconol foctors or¢ importomt to the PAS oo they
influgnce the outcomg of the interactions (Gregenberg
(1993). The employee ottitude toword the oyotem icotrongly
linked to ocuticfoction with the oyotem. The perceptions of
foirngoco of th¢ oyotem or¢ on importont aopect thot
contributec to ito effectiveness (Boowell ond Boudreou,
2000). Undg¢rctonding the employge’s attitude ond
behaviour about the¢ PAS in orgomizations ic importont oo
they are key to determing the effectiveneco (McDawall &
Fletcher, 2004). Zokaria ¢t ol. (2012) reported that (HRM
procticescon dgvelop the performonce of on orgonicution by
contributing to employee cuticfoction. The performonce
approicol icorguobly ong of the more criticol foctor in termo
of orgomicution performonce ond oppeorc to be on
indiopgncoble part of ony HRM oyotem when comporgd
omong the HR proctices ctudigd(Shrivoctave &Purong,
2011).

Yee ond Chen 2009 opplied fuzzy cet theory in the multi-
criterio. performonce opproaicol oyctem ond developed o
performonce opproicol oyotem utilizing the performonce
approicol criterio from on Information ond Communicotion
Technology baced compony in Malayacio. Thic oyctgm useo
multifoctorial evaluotion model in ocoicting high-level
monogement ond following o oyotemic approach for
aceooing the employee performonce.

Logistic Regression

The noturol logorithm logit of on oddo rotio ic the moin
moathematicol concept thot underlieslogictic regreaoion. The
logictic regrecoion uced for teoting hypothecic about o
relationchip between cotegoricol outcome varioble ond one
more catggoricol or continuouspredictor vorioblgo (Peng et
al. 2002). In lingor ond multiple rggrecoion modelo
cometimeo the ordinory ccatterploto ore curved ot the end
with S-Shope ond ic difficult to intgrpret becouce the
extremeodo not follow the lingor trend ond errorcore neither
normolly dictributed nor conctont acrosoentirg ronge of dato
(Peng, Monz, & Keck, 2001). A receorcher con overcome
thic problem from logictic r¢grecoion opplying logit
tronoformation to the dependent vorioble. In the eooence
logictic modg¢l predicto the logit, the notural algorithm of
reoponce voricble (dependent) over continuouc vorioble
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(independent). The oimple form of logictic regrecoion
odopted from (Peng et al. 2002) ic:
Logit(Y) = naturallog(odds) = In (- )= a + BX

Rt At 1—

Where B io the regression coefficient; m = Probability
(Y=outcome of interest|X=x and o is the Y intercept and this
can be extended to the multiple predictors the equation is:

Logit(Y) = naturallog(odds) = In (IT”H)= @ + BrXy+ ByXoot BsXaeh ...
Where Boc ore regrecoion cogfficients, Xo ore oot of
predictore. The ac ond Bo are typically ectimated by the
Moximum Likelyhood (ML) me¢thod which ic preferred
over the weighed lgact oquorgs method (Hobermon, 1978
Schlgaelmon, 1982)

Multinomial Logictic Rggreasion: The multinomial logictic
regrecoion ic on ¢xtenoion of aimple logictic regrecoion thot
generalized to multi claco problemo cuch oo with more thon
two poooiblg dicerete outcomes. Uaing thic modgl one con
predict the probabiliti¢o of the different pocoiblg outcomeo
of acategorically diatributed dgpendent varioble or recponce
varioble ond o ogt of indgpendent voriobles which may bg
continuouc, binary or cotggorical. Ucing multinomiol
regrecoion the dependent vorioble in quection ic o nominal
where mor¢ there ore more thon two catggorieo
(Suryonwonchi et ol. 2015). The nominal outcome voriableo
uoing multinomial logictic regresoion ar¢ modelled in which
the log oddo of the outcomgo ar¢ modelled oo lingor
combination of the predictor voriobles (Suryonwonchi ¢t al.
2015). Sudhir Chondra Das (2016) in hicotudy reported the
reoultc on predictors of work-fomily conflict ond employee
egngogement among ¢mployees in Indion Inourance
Componi¢s opplying multinomial logictic regrecoion
onolycic. Several receorchers (Suryovonchi ¢t al. 2015;
Sateechkumor ond Madhu, 2012; Stephen, 2014; Macoud
Lotfizadeh 2014) reported their recultcon occupotion otreco
ond ocoocioted foctorc ucing multinomial logictic
regrecoion. However the outhorc not come ocroos ony
literature¢ ucing multinomial regrecoion in PAS ond
attempted to ucg multinomial logictic r¢gresoion method for
¢valuoting the foctoroof PAS ucing ogriculturol cector dato.

Objectives of the study

The objective of the otudy ic to precent the main foctorc
influgnce the PAS oyotem in the agriculture cector inctitute
¢mployego,

e To identify the foctorc thot influgnce PAS ot the
workploce of Agriculture cector inctituteo

e To identify whether there ar¢ ony cignificont mgon
differ¢gncesin the above cuid factorsin influgncing the
PAS
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Research question

1. DogcPerformancg Approicol System proceaoinfluence
the orgomizational performonce ond ¢ffectiveneso

2. Dogo the cgven independent foctoros Job knowledge,
Skill lgvel, Job gxecution, Initiative, Clignt Orientotion,
Team Work, Complionce to Policies ond Proctices ong
dependent factor outcome of the PAS Ratinginfluence
the PASA

Hypotheses

Booed on the identified problem, recearch quection ond the
objectivesthe following hypotheceowere formed:

HO: There arg no cignificont differencec omong foctorothot
influgnce the PAS

HA: There ore cignificont differencecomong the foctorothot
influgnce the PAS

Research Methodology

Conceptual Fromework: The propoced framework woo
odopted baced on the poot recgorch by George Ndemo
Ochoti et. ol. (2012). The factorcundgr the ctudy have been
reprecented diogrommaticolly to chow the relationchip
between independent factors ond dependent factors (Figure

1.

Independent Factors

Job knowledge

Dependent Factor

Skill level,
lob execution
Initiative

Client Orientation

Team Work

Figure 1. Conceptual Framework

Final Rating of

Performance AppraisalSystem

Data Collection
Sample Size: A comple cize 0f 400 employegocelected ond

the demography of comple indicated the following toblea.

Demography of Sample
Gender | Frequency | Percent
Men 300 75
Women | 100 25
Totol 400 100
Source: Primary doto

Sample Description

Age Group

No of regpondentc

20-29

100

30-34

120

35-39

88

>40

92

Source: Primory dota
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Research Instrument: The receorch inotrument uced for the
ourvey ic o otandordized, otructured undicguiced
performance opproicol form —omain cource for the primory
dota collection. Secondory data woo collected from voriouc
publiched books, webaites ond records pertaining to the
topic. The form waodivided into 2 cectiona. In the Section 1,
background information/perconal cuch oo employee nome,
deaignation, inctitutg/orgonization, progrom, datg of joining
ond other detoilo of the employee were readily avoiloble
(pre-filled). The Section I of the form, the approicol cection
where ogven core competenciecc — the  foctorc Job
knowledge, Skill lgvel, Job ¢xgcution, Initiotive, Client
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Origntation, Tgam Work, Complionce to Policiec ond
Procticgcong dgpendent foctor outcomg of the Performonce
Approiool Syctem (PAS) the Rating wacuced to find out the
PAS performancg leveloof the gmployeesond impact of the
PAS. Thic part contoinc 45 foctors reloted to ogven
independent foctoro ond one dgpendont factor effecting the
PAS, aodgacribed eorlier. The dota wookeyed from in Excel
Sheet ond the foctororelated to PAS wooprecented in (Toble
-). The recearcher hao identified 45 factoro that affect PAS
oyotem of employees. The foctor onolycic woo uced to
reduce the foctorato 8 foctorowith the help of SPSS Veracion
24 (Table-1).

Table 1: Independent factors and causing effect on Performance Management System

Factor | Description Factors

1 Job knowledge 5f octorcouch ao dutieq, recponaibilities,
underatonding of job, requirgments, phoces of work

2 Skill level 5 foctoro okill to perform the acoigned job, acumen,
boacic knowledge, ngw ideos, computera, ¢te

3 Job execution 5 foctoro exgeuteo the job with perfection, use of

reoourceg, ¢ffective uce of time, handling of unucuol
aituation, etc

4 Initiotive 5 foctoro developonew avenueo okills, worko
indgpendently with minimum cupgrvicion,
demonadtrot¢s intereat, followe inctructiona.

5 Clignt Orientotion 5 Hondling of collgoguea, underctondo the inctruction
well, implementation of project, etc

6 Cooperation and obility 5 foctores, con work with the teom, ropport with co -

work in tgomo workerg, inter peroonal relotions,  behaviour with
collgogueo

7 Complioncg to policigcond | 5 foctorcunderctonding of intgrnol procedures,

procticec procticga, reoponaibilitigg, loyoalty etc,

8 Overall Roting 10 Overall performoncg: lgaderchip, communication

okills, execution of job, effective use of avoiloble
recources, woctoge monogement, time¢ monogement,
rgporting etc.

Data Analysis: In our empirical inveatigation w¢ have
opplied ctatictical techniqueoto onalyce the doto for drowing
inductive inferenceo from our recgarch doto. To encurg the
doto intggrity the omthorc have corried out necgooory ond
appropriote onalycicucing relevont methodoon our findinge.
The deccriptive otaticticoore used to cummorice the doto, ond
to inveatigate the curvey quectionnaire, formulating the
hypothecec ond the inferential ctatictico were gmployed. To

meaoure the centrol tendency ocuch oo meona, vorionce ond
otondord deviation, we uced the digpercion methoda.

Reliability methods: To me¢aoure the internal conaictency,
reliobility of our r¢ogarch inctrument, the ourvey
quectionnaire, ond to maintain cimilor ond conaictent re¢culte
for different itemo with the cume recgorch inctrument, we
uced the reliobility methodo Cronbach’c alpha. The
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Cronboch alphaicon index of reliobility that may be thought
of acthe meon of all pocaible oplit-holf co-¢fficient corrected
by Speormon-Brown formula (Cronboch, 1951) ond
oubaequently ¢laborated by others (Novic & Lewa, 1967,
Koicer & Michoel, 1975). The ectimoted volugo of the
Cronboch’c alpha ore indicated in Table-2. The Stoticticol
Pockoge for Social Sciences (SPSS ver. 24) woo uced to
meooure the centrol tendency, meocures of voriobility,
reliability ctotictica, ond to predict the dependent factor PAS
booed on indgpendent foctorc the multinomial logictic
regrecoion enolyciccorried out (IBM SPSS Statictica, 2016).

Formula for Cronbach’c Alpha (C-alpha con vory between
0.00 ond 1.00)

() (1-5)

Where r, io coefficient alpho; N ic the no of itgemg, 62
varionceg of itgmo

Za? icoum of varioncgoof all itgmoond g iothg vorionceg
of'the total tgot ccorgo

Reliability test of the Questionnaire: The outcome¢ of the
PAS Roating woo meooured ucing o Likert-type ocole with
itemo 1-5 wooc uoced (wherge 1=Unocaticfactory,
2=Saticfoctory, 3=Good, 4=Excellent ond 5 =Outctonding)
in thic otudy. The reliobility otatictic Cronbach’c alpha
coefficient valug (C-olpha) woocalculated to teot the internal
conaictency of the inctrument (oppraicol form in thicotudy),
by determining how oll itemoin the inctrument reloted to the
total inctrument (Goy, Mills, & Airacion, 2006). Thic
inotrument woo teoted with the data of 50 employges ond
uoing SPSS the Cronboch alphactatic woomeooured ot 0.78,
ouggeating a.otrong internal conaictency. Three montholater,
keying data for oll the 400 employego the overall C-alpha
meooured ot 0.89 ond it ronged from .0.80 to 0.88 for the 7
indgpendent ond 1 dgpendent factora(Toble-2).

Table 2.Cronbach’s alpha values for factors used in this study

SI. No | Foctor Cronboch’c alpha
Overall 0.89

1 Job knowledge 0.87

2 Skill level 0.85

3 Job Execution 0.86

4 Initiotive 0.80

5 Client Origntation 0.85

6 Cooperation ond ability to 0.86
work in tgomo

7 Compliancg to policigo and 0.88
practicec including cufety
ond ¢nvironment

8 Final Rating 0.87

The¢ cgcond reliobility method Split-half reliobility in which
acoreo from the two halves of a teat (¢.g. even itemo verouc
odd itgmo) ar¢ corr¢lotgd with on¢ omother ond the
correlation icthen adjucted for teot length. The Speormon-
Brown’cformulaicemployed enabling correlation osif each
part were full length the volue ic mgacured 0.84 uocing
formula ond the Spgormon Brown Prophecy woo meacured
at0.91

12

R = (2rhh)/(1+rhh) where rhh icthe correlotion bgtween two
halveo.

The colculated Meon, Stondord Deviation ond Stondord
Error Volugo for mgn ond women, for the primory doto
collected from the respondents (n=300, me¢n ond n=100,
women) ar¢ precented in the Toblg-3. The ¢atimate overall
SE of 0.04 icrelatively amoll, indicating that the meonc ore
relatively cloce to the trug¢ meon of the overall population.
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Table 3. Mean, Standard Deviation and Standard Error of Mean of the
primary data of independent and dependent factors
SI. No | Factor Mgon SD SE
1 Job knowledge 4.00 0.79 0.040
2 Skill level 3.94 0.82 0.041
3 Job Execution 4.08 0.80 0.041
4 Initiotive 3.81 0.85 0.043
5 Clignt Orientation 3.79 0.83 0.042
6 Cooperation ond obility to 4.04 0.80 0.040
work in tgamo
7 Complionce to polici¢o ond 3.98 0.76 0.0.8
procticec including cufety
ond ¢nvironment
8 Finol Roting 3.93 0.78 0.040
Overall 3.94 0.80 0.040

The Results of Multinomial Regression Analysis

In our otudy the categorical varioble (tgrmed ac Reoponae
varioble in SPSS, thicica dgpendent vorioble) icRating ond
Gender ic (Termed oo Factor in SPSS) ond oeven
independent voriobles oo cvid above (Termed ac Covorioteo
in SPSS packoge con be continuouc or categorical). To teot
the effectivengas of the model — how ind¢pendent factoro
effecting the outcome of the reoponce foctor (Roting) we
have evaluated our recults on o) overall effectiveness of
model, b) otatictical teoto of individual predictors, c)
Goodn¢oo-of-fit  atatictico ond validotion of predicted
probabilitigc.

Overoll modgl evoluation: The model we have uced ic on
improved mod¢l when compored with the intgrcept only
modg¢l (null modg¢l with no predictoro). The Table-4 chowo
the oignificonce of the log likelihood of 7 independent
variobleo. The log likglihood with no independent variobleo
with only intgrcept with valug (829.69) ond the final modgl
log likelihood valugs (354.770), and with the valugo of
likglihood ratio ocorg, Wald Statictic moke model more
oignificont ond improved over the null model. Further the
aignificonce level of the teot ic leos thon 0.05, we con
concludg that the Final mode icoutperforming the Null.

Table 4. Model Fitting Information
Model Model Fitting Criterio. | Likelihood Ratio Tgato
Chi-
-2 Log Likelihood Square df Sig.
Intercept Only 829.693
Finol 354.770 474.923 16 .000

Statictical teotc of individuol predictora: The ctotictical
aignificanceg of individual regrecoion coefficients (i.¢. Boor
Exp(B) teoted ucing Wald chi-oquorg otatictic Toblg-6 ond
Table-9. From the valugsof Toble-6 ond Table-9 the foctore
Job ckill, Job execution, Initiative, Teom work, Complionce
to policiecc moke the model ocignificont. The clignt
origntation ond Gender ar¢ incignificont for thicmodel.

Goodngao-of-fit atatictico: To aooeco the model used in the
otudy agoinet the octuol outcomeo (i.¢. independent foctore
influgncing the outcome of the PAS Rating). In thic model
the¢ Chi-cquare volue for both the coses hac found to be
oignificont. It con be obcerved from the Toblg-5 that the
modg¢l adequately fitothe dato. If the null ictrue, the Peorcon
ond deviance ctotictico have chi-aquare dictributionc with
the degreecof freedom dioplayed.
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Table 5. Goodness-of-Fit

Chi-Square df Sig.
Pearson 1634.226 470 .000
Deviance 340.248 470 1.000

The three additionol deacriptive megaoures for goodngas-of-
fit ond ectimoating the otrength the multinomial logictic
regrecoion relationchip or¢ R2 indicgo (Toble-6) defined by
Cox ond Snell (1989) ond Nogelkerke (1991). In lingor
regrecoion it iothe proportion of voriotion in the dgpendent
varioble thot con be exploined by predictors in the model.
Attemptc have been mode to yield on equivalent of thic
concept for the logiatic modgl. The valugoof (0.703 Cox and
Snell; 0.753 Nagelkerke; ond 0.558 (McFodden, 1975) have
been uced. Tobatchnick ond Fidell (2007) cuggect thot it
opproximates the come vorionce oo in lingor regrecoion
interpretotion o6 R2 ond baced on the log likelihood for the

mod¢l compared to the log likelihood for a bacgling model.
With the categorical outcomeo it hoo o moximum volue of
leoo thon 1. Nagelkerke’s R2 io the adjucted veroion of the
Cox & Snell R2 that adjuctothe ccale of atatictic to cover the
full ronge from 0 to 1. McFadden R2 ic baced on log-
likelihood kernelo for the intgrcept—only model and the full
eatimated model. The value of 0.558 icaignificont (Henoher
& Johnoon, 1981). Furthgrmore non¢ corr¢oponds to
predictive efficiency of it con be teoted in on inferential
framework (Menord, 1995 & 2000). Thergfore we con treot
thicaooupplementory to other gvoluationa.

Table 6. Pseudo R-Square

Cox ond Snell

703

Nogelkerke

753

McFoadden

558

Validation of predicted likelihood ration: The likelihood
rationscheckothe contribution of ¢ffect on the model. Herg,

Job dkill, Job exgcution, Initiotive, Teom work ond
Complionce to policieomoke model cignificont.

Table 7. Likelyhood Ratio Tests
Likelihood
Modegl Fitting Criteria Ratio Teoto
-2 Log Likelihood of
Effect Reduced Model Chi-Squarg | df Sig.
Intercept 354.770a .000 0
Job Knowledge | 359.667 4.897 2 .086
Job Skill 390.802 36.032 2 .000
Job Exgcution 397.273 42.503 2 .000
Initiotive 368.703 13.933 2 .001
Clignt 356.520 1.750 2 417
Origntotion
Teom work 374.443 19.673 2 .000
Complioncg to | 386.979 32.209 2 .000
policeic
Gender 357.197 2.427 2 297
The chi-aquorg otatictic icthe differgnce in -2 log-likglihoodo bgtween the final model ond o
reduced modgl. The reduced modgl ic formed by omitting on ¢ffect from the final model. The
null hypothgaicicthot oll porometers of that ¢ffect arg 0.
“Thicreduced modgl icgquivalent to the finol model becouce omitting the ¢ ffect dogonot
increoce the degrego of fregdom

14
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The clasaification table (Toble-8) documentothe validity of
predicted probabilities. The firct three rowo reprecent three
pocaible outcomeo of the multinomial logictic regrecoion
model. For eoch cace predicted regponce category icchoaoen
by celecting the category with the higheot model-predicted

Volume 9 Issue 9, March 2017

probability. In thiomodgl 88.2% of the cacgcare clacvified oo
correctly. The cloooification tablg iomoct oppropriote when o
clocaification io o ctoted goal of the onolyais, ¢lae it chould
only o cupplement more rigorouc method of acecoment of
fit (Hoomer &Lemgohow, 2000).

Table 8. The Observed and Predicted frequencies for the model

Predicted
Obcerved EXCELLENT | GOOD | OUTSTANDING | Percent Correct
EXCELLENT 129 25 6 85.4%
GOOD 15 116 3 86.6%
OUTSTANDING 5 1 100 94.3%
Overall 37.25% 35.5% 27.25% 88.2%
Percentoge

The parometer ¢ctimotes from Toblg-9 cummoarizgo the
effect of eoch predictor. Wald teot ¢voluates whether or not
th¢ indgpendent vorioble ic ctaticticolly cignificont in
differentiating between two groupoin ¢ach of embedded in
multinomial logictic comparicons. A Wold tect colculoteca Z
ctatictic, which ic rotio of the coefficient B to itc Stondord
error ond the recultont Z icoquored to yield Wold Statictic.

Wald Statistic Z =£
SE

The reaulto from the Toble-9 indicote there ic o ctotictically
oignificont relationchip between independent voriobles Job
okill, Job Execution, Initiotive Tem work, Complionce to
policies when compared with Excellent ond Good Ratingo
verouo Outctonding a refergnce cotegory. Menord (1995)
worno that for lorge coefficignts, otondord ¢rror ic inflated,
lowering the Wold ototictic (chi-oquore) volug. Agredti
(1996) ctateothot the likelihood-ratio teot iomore relioble for
omall comple cizesthon the Wold teat.

The porometerc with cignificont negative coefficiento
decreoce the likelihood of regponce cotegory (i.¢ dgpendent
varioble with rgopect to the reference cotegory. It con be
oberved from the relotive log oddo rotios cignificont
negative influgnce of independent variobles, Job
Knowledge (OR, 0.404, 95% 0.168-0.972) Job okill (OR
0.126,95% CI10.053-0.296), Job ¢xgcution (OR 0.105.95%
CI10.039-0.280), Initiative (OR 0.307, 95% CI10.134-0.705),
Teaom Work (OR 0.284, 95% CI 0.129-0.624), ond
Complionce to Policies ond Proctices (OR 0.260, 95% CI

0.117) for degpendent vorioble Roting Excellent and Job
knowledge (OR 0.320, 95% CI 0.113-0.907), Job okill (OR
0.066,95% C10.024-0.178), Job Ex¢cution (OR 0.036, 95%
CI10.012-0.111), Initiotive (OR 0.170,95% CI 0.064-0.453),
Team work (OR 0.142, 95% CI 0.057-0.356), Complionce
to policies (OR 0.083, 95% CI -0.032-0.215) for Rating
Good veraeeoOutatonding aoreference vorioble.

The B iothe regrecoion cogfficient ond ¢=2.71828 (the boce
of the natural logarithm) ond the recults arg ¢xpreosed in
notural logorithm of on oddo ratio. Thic indicotes for ¢ach
unit decrgoce in the performonce of dependent vorioble Job
okill, the oddoof being decreace in Rating Excellent from 1
t00.126 (=¢-2.073=2.71828-2.073) ond 1 t0 0.066 (¢-2.719
= 2.71828-2.719) to Rating Good verous Outctonding oo
reference cotggory. Similarly for ¢och unit dgcrgace in the
performance of Clignt Origntotion, likely oddo of being
decreace Rating Excellent from 1 to 0.564 (=¢-0.573) ond 1
to 0.586 (¢-0.535) to Rating Good verous Outctonding oo
reference cotegory, ond co on. From the recultoof Table-9 it
woo concluded that the foctors influgncing independent
varioblec influgncing the PAS — Job knowledge, Job dkill,
Job Execution, Initiative, Team work, Complionce to
policiec ar¢ oimilor for the Roting Excellent ond Rating
Good. The gender icincignificont influgnce of the PAS in the
ogriculture cector. Therefore we accept the null hypothecic
HO: There or¢ no cignificont differegnces omong foctorothot
influgnce the PAS.
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Table 9: Predicted probabilities from Multinomial Logistic Regression of the influence of
seven independent factors on dependent factor Rating (Odds Ratios and 95% CI for
Exp(B)
95% Confidgnce
Interval for
. Std. Wald .
Roating B Error | Stofictic df | Sig. | Exp(B) Exp(B)
Lower | Upper
Bound | Bound
EXCELLE | Intercept 42719 | 5.818 | 53.917| 1| 0.000
NT
Job -0.907 | 0.448 4.092| 1] 0.043| 0.404 | 0.168 0.972
Knowledge
Skill Level -2.073 | 0.436| 22.565| 1| 0.000| 0.126 | 0.053 0.296
Job . -2.255| 0.501 | 20.226| 1| 0.000| 0.105| 0.039 0.28
Execution
Initiative -1.18 | 0.423 7.768 | 1| 0.005| 0.307 | 0.134 0.705
Clignt 0573 0434 | 1741] 1| 0.187| 0564 | 0241 1321
Origntotion
Teom Work -1.258 | 0.402 9.816 | 1| 0.002| 0.284 | 0.129 0.624
Complionce |y 349 | 0406 | 11.027 | 1] 0.001| 026| 0.117| 0575
to Policigo
[Gender=F] 0.749 | 0.573 1.71 | 1] 0.191 | 2.115| 0.688 6.499
5and¢1:M ob 0
GOOD Intercept 58.586 6.14 | 91.038 | 1| 0.000
Job
Knowledge -1.14 | 0.532 4593 | 1] 0.032 0.32| 0.113 0.907
Skill Level 2719 | 0.506 | 28.903 | 1| 0.000| 0.066 | 0.024 0.178
Job . -3.319 | 0.572 | 33.664| 1| 0.000| 0.036 | 0.012 0.111
Execution
Initiative -1.77 1 0499 | 12.566| 1| 0.000 0.17 | 0.0064 0.453
Clignt 0.535| 0.509 | 1.106| 1| 0.293 | 0.586| 0.216| 1.588
Orientation
Teom Work -195| 0468 | 17.397| 1| 0.000 | 0.142 | 0.057 0.356
Complionce | » 4o | 0484 | 2641 1| 0.000| 0.083| 0.032| 0215
to Policigo
[Gender=F] 1.07 | 0.691 2399 | 1] 0.121| 2914 | 0.753 | 11.283
[Gender=M] 0° 0
a. The reference category is: OUTSTANDING; b. This parameter is set to zero because it is redundant.

Conclusions

The moin rgacon for conducting thic otudy ic that outhorc
have not oble find cufficignt literaturg on ¢valuating PAS
uoing multinomial logictic regrecoion model. We made on
ottempt to ocgco the PAS ucing multinomiol logictic
regrecoion modgl including cufficignt informoation addreco
on overoll gvoluation of the multinomioal logictic regrecsion
model, ctatictical teoto of individual predictors, goodness
of-fit ataticticoond aoosgcoment of predicted probobilitiecond
ito influgnce on PAS uacing likely log oddo Thic model

16

odequocy io juctified by multiple indicators, including on
overall teat of all parometera, the ctatictical cignificonce of
cach predictor, etc. We have carried out the reliobility teoto
for all the dependent ond independent foctorc ond the
reliobility otatictico C-alpho, Split-Half reliobility ond
Spearmon Prophecy cuggeatothe internal conaictgncy of the
inctrument the performonce opproicul form.

The reoultc of thic otudy or¢ in ling with the otudiec
conducted by the ceveral authorcucing multiple regrecsion
onolyoic (Ochoti ¢t ol. 2012; Poornima& John Monohar,

www.pbr.co.in



2015; Chee Hong et al. 2012)The mojor limitation of the
otudy ic Roating biacedness by the evaluotor/peer. The
outhorc have no ideo whether the ong-to-ong intgrview hoo
been hoppened when oppraicing the e¢mployge. We
recommend thic type of ctudies approicing ceporately for
gender-related pority.
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