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Abstract: This study investigates and models salient factors that influences the performance of staff in an appraisal exercise
and as well estimate the odds of these factors influencing the outcome variable (performance rating) as compared to their
reference group or category. The Binary Logistic regression model was used to estimate chance of the staff given the influence
of the identified independent variables. In the study, marital status was found to be significant in distinguishing staff
performance as identified from the outlined factors influencing their performance.
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1. Introduction

Performance is a standard for every successful organization,
as such members are required to contribute their best to
achieve the goals of the organization. Performance is hence
defined as ‘“accomplishing, executing, and carrying out
anything ordered or undertaken”. Performance appraisal is
defined as “the process of identifying, evaluating and
developing the work performance of the employee in the
organization, so that organizational goals and objective are
effectively achieved while at the same time, benefiting
employees in terms of recognition, receiving feedback, and
offering career guidance”. Also, Performance appraisal is a
process of evaluating employee performance for the purpose of
placements, selections for promotions, career planning,
financial rewards, motivation etc. Performance appraisal seeks
therefore to achieve the following objectives:

a. To assess the performance, personal attributes and

potential attributes of the employee.

b. Performance-based rewards in terms of promotion,

increments etc.

c. To identify training needs

d. To assess strengths, area of improvements and give

feedback to the employee.

The terms ‘Performance Assessment”, “Performance
Evaluation”, “Performance Management” are also used to
describe the process. Though performance appraisal system

has been debated by many, it is however viewed that
performance appraisal is an inseparable and vital sectional part
of organizational life. Practicing of performance appraisal is
one of the top vehicles for creating competitive advantage. The
key sequence of performance management are as follows

a. Identification of strategic objectives

b. Setting of departmental/team goals

c. Activities identified/performance plan developed

d. Monitor/review of performance through appraisal

e. Determine development needs

f. Allocate reward

Performance Management is an increasingly common
phenomenon in the public sector. All public sector
organization will be required to scrutinize the performance of
the organization and its staff. The Performance Appraisals are
essential for the effective management and evaluation of staff.
Appraisal helps develop individuals, improve organizational
performance, and feed into business planning. Performance
appraisals are vital for managing the performance of employee
and organization. Therefore, the purpose of the process of staff
appraisal is to meet the following:

a. Achievement of Organization goals

b. Setting of Individual Objectives

c. Evaluation of individual performance against objectives

d. Allocation of rewards

The following factors are some of the numerous ones that
have been found to be influential on the performance of staff
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as regards this study:
a. Age

. Job knowledge and skills
. Educational Qualification
. Length of Service
. Globalization

Advance and innovations in technology
. Changes in the market conditions
. Gender inequality and Health related factors
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2. Methodology

Data for this work/study were obtained from 120 filled
questionnaire from selected small public sector.

2.1. Logistic Regression

Linear logistic regression is one of the many special cases
of generalized linear models. It is characterized by three
components: a random component, which identifies the
probability distribution of the response variable; a systematic
component, which specifies a linear function of explanatory
variables that is used as a predictor; and a link function
describing the functional relationship between the systematic
component and the expected value of the random component.

Linear logistic regression technique fits the model for binary or
ordinal response data using the method of Maximum Likelihood.

Logistic regression model has been in use in statistical
analyses for many years. It is frequently used when an
individual is to be classified into two or more groups.

The fundamental assumption in linear logistic regression
analysis is that natural logarithm of odds is linearly related to
the independent covariates. Here, odds is defined as the ratio
of the probability of an event occurrence to the probability of
non-occurrence of the event.

2.2. Logistic Regression Model

For a binary response variable Y and an explanatory
variable (covariate) X,

let n(x) = P(Y=1/X=x) = 1- P(Y=0/X=x).

The logistic regression model is therefore

P
exp| 2B, X,
=

T = : is regarded as a

function of the two regression parameter (the intercept, B,
and the regression parameter for X, ;)

2.3. Binary Response Model

In the binary response model expressed above, the
response variable is binary or dichotomous. An individual
can take on one of the two possible values, denoted for
convenience by 0 and 1. Observations of this nature arise, for
instance, an individual has either been promoted (Y=I) or has
not (Y=0) in the annual staff promotion exercise. We may
then define

Pr(Y=0) = 1 — w and Pr(Y=1) = r for the probabilities of
'failure' and 'success' respectively.

The main goal of this analysis is to find the best fitting and
most parsimonious yet practical and reasonable model to
describe the relationship between the response variables and
a set of independent explanatory variables (covariates).

3. Results

The dependent variable used in the study was the
classification variable of the performance of staff at their
respective organization (O=for those who score below 79%,
1=for those who score 80 and above).

Explanatory variables used in this study are factors
influencing (or contributing to) the performance of these staff
which are Age of Staff, Gender (Male or Female), Marital
Status (Married or Single), Educational Qualification (BSc,
MSc, PGD), Experience (length of Service in years),
Proficiency with current technology (High-Average-Low).

Also, staff responded to their perception on appraisal were
also noted based on the given questionnaire, as stated below.

Question 2: Do you think performance appraisal helps
people set and achieve meaningful goals?

Question 6: Do you think globalization improves the
performance of an employee?

Question 10: Do you think the change in market conditions
affect the performance of an employee?

T, = . . . .
! p The table below shows the coding of variables influencing
I+exp z B jX i the performance of staff used explicitly.
J=1
Table 1. Coding of variables affecting staff performance appraisal.
Date Variable Data Explanation Data Type Conditioned Used
Dependent Variable
Last Perf Rating S No Bi 0=No
ast Performance Rating Score inal
= YES i 1=Yes
Independent Variable
>30=0
Age Age of Staff Binary

<=30=1
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Date Variable Data Explanation Data Type Conditioned Used
. Male =0
Gender Gender of Staff Binary
Female = 1
. . . Married = 1
Marital Status Marital Status Binary .
Single = 0
ND, OND =1
Educational Qualification Level of Education Attained Categorical BSc, B.Tech=2
MSC, MBA, etc. =3
. . . <7=0
Experience Length of Service (Years) Binary Tr=1
L dA =0
Proficiency with current Technologies. Latest Technology knowledge Binary H(,)\,Lan ) VS
igh=
. . . . No=0
Question 2 Staff Perception on appraisal Binary v 1
es =
: . L. . No=0
Question 6 Staff Perception on Globalization Binary v )
es =
: ; .. . No=0
Question 10 Staff Perception on Market Condition Binary Y |
es =

Here we consider performance of staff as a dependent variable, whereas factors affecting staff performance (age, gender,
marital status, educational qualification, experience, proficiency, and questions related to staff perception towards appraisal) as
the independent variable.

Table 2. The estimated coefficient, its standard error and Wald test.

Covariates p Estimate Standard Error Wald Significance
Age (<=30) 0.269 0.601 0.200 0.654
Gender (Female) 0413 0.513 0.649 0.421
Marital Status (Married) 1.394 0.564 6.111 0.013
Educational Qualification (ND) -0.656 0.820 0.640 0.424
Educational Qualification (HND) 0.909 0.738 1.516 0.218
Educational Qualification (PGD Above) -0.409 0.587 0.484 0.487
Experience 0.047 0.780 0.366 0.545
P.C.T (High) 1.049 0.589 3.173 0.075
Question 2 (Appraisal) 0.884 0.554 2.548 0.110
Question 6 (Globalization) 0.173 0.497 0.121 0.728
Question 10 (Market Condition) 0417 0.524 0.633 0.426
Constant -1.610 0.994 2.620 0.106

At the 0.05 Level of significance, table above shows that

“marital status (married)” has a high significance in affecting %
the performance of a staff. 6= 0ddsl  ~pp—
The odds of married staff making above 80 in their T 0dds2~ 1-P2

performance rating is about 4 times that of the single staff.
As far as this analysis is concern, marital status (married) is
the only prominent contributing factor that influences the
performance of the staff.

For every covariate used in this study, results are given in
table below.

Table 3. Odd Ratios and 95% confidence interval for covariates.

The coefficients are used to estimate the probability of the

staff performance as follows: Variables 0Odd Ratio 95% Confidence
Age 1.309 {0.403 — 4.248}
e? 1 Gender 1.511 {0.553 —4.130}

P(Y =1\X) = 1T o = P Ilil/llga;rital Status 32?3 i(l)?gi—;éégi}

_ HND 2.481 {0.584 — 10.536}
Where Z_ atPixit Baxs...... + BoXp —— e (0210 2,101}
He.nce, Z=-1.610 + 0.269 (Age) + 0.413 (Gender) + 1.394 Bt 1,048 {0.900 — 1.220}
(Marital Status) - 0.656 (ND) + 0.909 P.CT 2.854 {0.900 — 9.048}
(HND) — 0.409 (PGD) + 0.047 (Experience) + 1.049 (PCT) Q2 2421 {0.818 —7.166}
+0.884 (Q2) +0.173 (Q6) + 0.417 (Q10). Q6 1.189 {0.449 - 3.150}
Q10 1.517 {0.544 — 4.232}

3.1. Odd Ratio
From the above table, it is evident that staff who married are

The following odds ratio were calculated using the formula;
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highly more regarded to be promoted or rewarded as a result of
their performance (80+) based on the analysis carried out.

The below gives the classification table. Using the
obtained Z function observation is classified as follows,
using a probability of 0.05.

Table 4. Classification table.

Observed Predicted
LPRS Grouped  Percentage Correct
<80 80+ <80
<80 16 20 44.4
LPRS Grouped 30+ 7 77 91.7
Overall Percentage 77.5

From the table, we conclude that

a. 16% of the staff performance are correctly classified,
and 20% are incorrectly classified.

b. 77% of the staff performance as correctly classified, 7%
are incorrectly classified.

c. The overall correct percentage was 77.5% which
reflects the model overall explanatory strength.

3.2. Assessment of the Model

The Wald test is obtained by comparing the maximum
likelihood estimate of the beta’s, By, to its standard error, i.c.,
the ratio of the regression coefficient estimate and the
standard error. The resulting ration under the hypothesis that
Bi=0

It is evident that the covariate (Marital Status) is
statistically significant while the covariates (Age of Staff,
Gender, Experience and Educational Qualification,
Proficiency with technology, Q2, Q6, Q10) are statistically
not significant, i.e., they don’t contribute to the performance
of the staff.

Stepwise Logistic regression is used to reduce the number
of covariates. Results are summarized in the below table.

Table 5. Logistic Regression Analysis of Staff Performance Appraisal.

B S.E ‘Wald D.F P Value Exp (B) Odds Ratio
Age 0.269 0.601 0.200 1 0.645 1.309
Gender 0.413 0.466 0.659 1 0.421 1.511
Marital Status 1.394 0.564 6.111 1 0.013 4.029
ND -0.656 0.820 0.640 1 0.424 0.519
HND 0.909 0.738 1.516 1 0.218 2.481
PGD -4.09 0.587 0.484 1 0.487 0.665
Experience 0.047 0.078 0.366 1 0.545 1.148
PCT 1.049 0.589 3.173 1 0.075 2.854
Q2 0.884 0.554 2.548 1 0.110 2421
Q6 0.173 0.497 0.121 1 0.728 1.189
Q10 0.417 0.524 0.633 1 0.426 1.517
Constant -1.610 0.994 2.620 1 0.106 0.200

Using the contributing factor (Significant covariate) that
influences the performance of staff, therefore, its Logit is;

Z=-1.610 + 1.394 (Marital Status — Married)

It follows that

exp?

) = 1 + exp?

exp —1.610+1.394(Mariral Status—Married)

T[(x) = 1+ exp—1.610+1.394(Mariral Status—Married)

The logit n(x) above indicates that: Married Staff are more
reliable in performing better than single staff. The exp(B) is
the ODD RATIO; thus the odds for the married staff to single
staff performance are 4.029.

The value of the Hosmer-Lemeshow goodness of fit
statistic computed for the full model was C=8.216 and the
corresponding P-Value computed from the chi square
distribution with 8 degree of freedom is 0.413. This indicates
that the model seems to fit quite well.

4. Summary & Conclusion

In this study, some factors that influenced staff

performance were studied using logistic regression. The
factors influencing staff performance used are Age, Gender,
Educational Qualification, Experience, Marital Status,
Proficiency with latest technology, Perception on Appraisal,
Perfection on Globalization, Perception on Market condition.

The binary logistic model used to estimate the probability
of the staff performance. Significance testing for the logistic
coefficient using Wald test shows that marital status (married)
is a significant factor. The Odd ratio for each covariate
whether the probability of having a staff performing well is
the same for each covariates group. The Odds ratio for
married staff to single staff ranges between 4 ties with
confidence interval 95%. To assess the fitness of each model,
the Hosmer and Lemeshow test was used.

In conclusion, we also demonstrated that logistic
regression can be powerful analytical technique for use when
the outcome variable is dichotomous in this study. The
effectiveness of the logistic model was shown to be
supported by;

a. The significance test of the model against the null

model

b. The significance test of each predictor

c. Predicted probability.
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