
Khan, Naveed Ahmad; Mihoci, Andrija; Michalk, Silke; Sarachuk, Kirill; Javed, Hafiz
Ali

Article

Employee performance measures appraised by training
and labor market: Evidence from the banking sector of
Germany

Administrative Sciences

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Khan, Naveed Ahmad; Mihoci, Andrija; Michalk, Silke; Sarachuk, Kirill; Javed, Hafiz
Ali (2022) : Employee performance measures appraised by training and labor market: Evidence from
the banking sector of Germany, Administrative Sciences, ISSN 2076-3387, MDPI, Basel, Vol. 12, Iss.
4, pp. 1-13,
https://doi.org/10.3390/admsci12040143

This Version is available at:
https://hdl.handle.net/10419/275413

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/admsci12040143%0A
https://hdl.handle.net/10419/275413
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Citation: Khan, Naveed Ahmad,

Andrija Mihoci, Silke Michalk, Kirill

Sarachuk, and Hafiz Ali Javed. 2022.

Employee Performance Measures

Appraised by Training and Labor

Market: Evidence from the Banking

Sector of Germany. Administrative

Sciences 12: 143. https://doi.org/

10.3390/admsci12040143

Received: 2 September 2022

Accepted: 8 October 2022

Published: 20 October 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

administrative 
sciences

Article

Employee Performance Measures Appraised by Training and
Labor Market: Evidence from the Banking Sector of Germany
Naveed Ahmad Khan 1,* , Andrija Mihoci 2, Silke Michalk 1 , Kirill Sarachuk 1,* and Hafiz Ali Javed 3

1 Faculty of Business Administration, Brandenburg University of Technology, 03046 Cottbus, Germany
2 PREA Group GmbH, 12529 Schönefeld, Germany
3 International Business School, Teesside University Business School, Middlesbrough TS1 3BX, UK
* Correspondence: naveedrana83@yahoo.com (N.A.K.); kirill.sarachuk@b-tu.de (K.S.)

Abstract: Our paper examines the impact of training outputs and employment factors on several
facets of employee performance while supporting managerial decision-making in the banking sector.
First, we introduce four performance measures in individual productivity assessment. Second, three
identified groups of covariates are associated with these measures, namely, the training method
success, delivery of knowledge, and labor market performance feedback. Based on our empirical
results from Germany, we suggest that response-related decisions are accompanying bank employees’
profiles and appraisal. In particular, we form decision-making functions and finally show that the
banking industry successfully balances between internal and external factors in optimizing employees’
performance.

Keywords: employee performance; performance measures; labor market environment; training
programs; cross-sectional dependence; banking industry

1. Introduction

Employee performance measures and their influential factors are, in current research
and practice, given proper importance in managerial economics. The sequence of our paper
emphasizes employee measures and elaborates comprehensively about factors that may
influence them; a similar viewpoint is shared by Pitts and Evans (2019) who investigate
the elite coordinators’ role in decision-making. We study the performance across variable
clusters, and propose to use four performance measures. In the spirit of Ittner and Larcker
(2002), we here distinguish between quantitative and qualitative measures. Furthermore,
in anticipating the regressors’ effects, we resort to Graves and Ringuest (2018) and here
provide decision-making functions based on regressor values. The proposed relationships
are accounting for heterogeneity, as motivated by Deming and Kahn (2018), and potential
estimation biases (see Harvey and Liu (2016)). Therefore, common variable choices and
their variation have been studied in a linear and non-parametric way in our paper.

Consistent with labor market literature on working measures, we select and analyze
key measures of performance, namely, satisfaction, achievement, accuracy, and motivation.
The first two measures are widely practiced and supportive in our context. Employee
performance is related with key factors appointed by business professionals and human
resource decision-makers. Moreover, this research suggests how organizations can quantify
and understand potential employee development by utilizing a multivariable approach.
To complete the list of multiple measures, we propose accuracy and motivation as further
relevant performance indicators, for example, Jacob and Lefgren (2008) look at achievement.
We thus emphasize a comprehensive approach; multiple measures are provided in the
work of Zavertiaeva et al. (2018), and we use the abovementioned four measures in the
managerial decision-making process.

What drives performance measures? Our overall impression is that researchers suggest
to consider groups and clusters of explanatory variables. Using three identified clusters
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in the employees’ data context of German banks, we focus on training method success,
transfer of knowledge, and feedback appraisal. Managerial effects on worker performance
are thus quantified and our results are consistent with the research on worker productivity
(see Pitts and Evans (2019)). The above selection of factors and key variables ultimately
depends upon the decision to be made. In our field, training method leads in the literature,
due to its impact on satisfaction. Concerning the team size, we advocate decision-making
for teamwork productivity and especially for relatively small teams, as often encountered
in leadership practice; see Hensel and Visser (2019); Oswald et al. (2015). Transfer of
knowledge quality ultimately leads to the results for measures such as task achievement
and accuracy. Feedback appraisal, i.e. work recognition and overall labor market, support
this list. Needless to say, we address in our work all three considered groups of identified
variable clusters and study their importance on the performance measures.

In line with the above, our contribution is twofold. First, we comprehensively propose
and analyze several measures applied to the banking sector in Germany. In the standard
literature, often there is a selection of one, or two at best, measures. The overall consensus
is that this is relatively sufficient as being preselected by the researcher; nevertheless, it is a
relatively restrictive solution in decision-making. In some circumstances, this selection is
insufficient. To our knowledge, this is motivated by practical and more convenient reasons.
Therefore, we aim to elaborate in more detail and to expand the existing knowledge. Note
that on the side of explanatory variables, we are following the common practice of grouping
key variables and evaluating their impact on performance. Second, advocating decision-
making functions, we provide robustness support for our study and provide evidence
about existing non-linearity of the relationships between key selected modeling variables.
To the best of our knowledge, our paper is the first to propose these approaches in the
managerial decision context in labor economics for small teams. Our results are thus
attractive to small team leaders where possibilities and functions are quantified to assess
the influence of variables on the performance.

Our empirical study considers four employee performance measures at German banks
in 2021. The conducted analysis reveals several attractive and interesting findings. For in-
stance, skills and knowledge gained through training methods have a strong and significant
impact on the satisfaction, achievement, and accuracy levels; the implied positive direction
and the goodness-of-fit assessment are also supported by non-parametric estimation results.
Moreover, a significant constant motivation level is documented for the delivery of training
knowledge factors from both modeling perspectives. Although the attachment to the bank
and professional obligation feeling have a significant linear impact on accuracy and motiva-
tion, surprisingly, the non-parametric fit exhibits no marginal effect. Our groundbreaking
result is related to the impact of appraisal on the satisfaction, achievement, and accuracy
levels: based on our work, interestingly, diverse significant results are obtained. In the
case of marginal appraisal improvement, the linear fit suggests a positive performance
enhancement, whereas the non-parametric estimation implies opposite change, and vice
versa. We elaborate in more detail about all resulting performance direction movements.

The present work is structured as follows: after the employee performance measures
and groups of covariates are presented in Section 2, we introduce our research methodology,
decision functions, and data collected through a survey from German banking employees
in Section 3. Our empirical research results are presented according to the chosen covariates’
groups in Section 4, and the identified key performance drivers are thoroughly discussed
from selected managerial perspectives in Section 5. Section 6 finally concludes.

2. Employee Performance Measures and Covariates

To meet the organization goals, employees demand a working environment that allows
them to work at their full potential. The first part of this section focuses on key measures and
offers quantifiable options for decision-makers. Supported by current research, we utilize
and quantify four performance measures, namely, satisfaction, achievement, accuracy, and
motivation. In current research, one, or at best two (rarely three), of these measures are
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selected. The most often used measures are satisfaction and achievement, then accuracy
and motivation. For example, a supportive study conducted by Van Reenen et al. (2016)
considers productivity and employee ability using German data. We find further support
in the study of Jacob and Lefgren (2008) about achievement. In our opinion, a multiple
approach serves the decision-maker quite well.

There are many variables that influence performance, and to this investigation, we
devote the second part of this section. Our overall focus is on the groups of training method
success, knowledge delivery, and performance appraisal. We analyze the relationship
between performance measures and the covariates; as a specialized example from labor
market, one can consider the correlation between worker productivity and work recognition
(see Grolleau et al. (2015)). Our effort includes a comprehensive dependence analysis at a
personal level while accounting for joint multivariate effects of labor market environment
and training on performance.

2.1. Employee Performance Measures

Here, we discuss employee performance results from several aspects (see for instance
Khan et al. 2022). While satisfaction and motivation are related to the qualitative perfor-
mance aspect, achievement and accuracy cover the quantitative side; here, our selection
was motivated by the aforementioned Ittner and Larcker (2002). In any case, we consider
three equally weighted instruments per adopted measure; see the overview in the sequel.
Most frequently individually observed performance measures are combined in this research
work. This gives us a more elaborate understanding of the selected measures at hand.

In all measures, the adopted measurement levels follow the standard literature sug-
gestions. For example, satisfaction looks at personal aspect, satisfaction about obtaining
knowledge, and level of capacity enhancement. In contrast, achievement is related to per-
formance enhancement, task achievement, and desired goal accomplishment. Furthermore,
accuracy deals with the standard relevancy, task performance within a given time period,
and job quality improvement. As a suggested measure, motivation encompasses optimism,
career path possibilities, innovation, creativity, and equality.

For the purpose of this study, the data were gathered at the primary level by a
questionnaire. Our questionnaire includes two main sections. First, employees were
asked to answer four demographic questions (gender, age, experience, qualification). In the
second stage, employees expressed their opinion on focused major topics. The responses
from the target audience were gathered using a 5-point Likert scale ranging from strongly
disagree (1) to strongly agree (5). In order to fit the questionnaire to the Germany context,
the wording for some of the questions was changed and questionnaires were translated
into the German language for the comfort of the respondents. After that, the questionnaire
was distributed to the managerial-level German bank employees (branch managers, area
managers, and operations managers) through an online survey portal, including leading
banks such as Deutsche Bank, Commerzbank, and Sparkasse Bank. The sample size in this
research was chosen by Hair et al. (1998) who proposed the ratio of “10:1”, i.e., number of
variables multiply by 10.

Quantitative and qualitative perspectives and adopted levels are therefore here jointly
developed and integrated into our research methodology. In all situations, a five-scale
measurement is adopted and the results are equally weighted. In the sequel, we discuss
the groups of exogenous variables and thereafter propose functions for decision-making.

2.2. Groups of Covariates

The pattern of training methods, the content transmission, and appraisal strengths
impact the whole training program and employees’ productivity. The literature suggests
that accommodated measures now depend upon groups of covariates, namely, the training
method success, delivery of knowledge, and performance feedback in the labor market
environment.
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Employee performance measures and equally weighted instruments
Y1 : “Satisfaction”

(a) I am satisfied with my performance appraisal
(b) I am satisfied with the current transfer of knowledge during training
(c) The current adopted training method enhances my capacity

Y2 : “Achievement”

(a) The performance appraisal, I receive, is helpful in my performance improvement
(b) The current training method improves my performance
(c) After training, I meet the target quotas and goals more easily than before

Y3 : “Accuracy”

(a) The best employee receives highest evaluation scores
(b) The current training method enriches my efficiency in task achievement
(c) A training session has played a significant role in improving the quality of my job

Y4 : “Motivation”

(a) I believe that more career paths will merge and more opportunities will come my
way after getting training

(b) The current training method promotes innovation and creativity
(c) I feel treated fairly during the performance appraisal process.

When business patterns change frequently, the employees need more skills and knowl-
edge to meet the current needs. Changes in operating systems have had a dramatic impact
on the contribution of employees in performing tasks. In order to manage the change,
training alone is not enough, but a suitable training method is very significant to deliver
training contents successfully. Employee training methods play an integral part in em-
ployees’ training; it is necessary for both the company and its employees. For the effective
training program, the training method is key to keep employees one step ahead of the
competition. The success of the training method is in intense competition based on the
creativity, motivation, and adaptability of employees.

Delivery of knowledge is an important stage in the training process: if this stage is
successful then the organization can have the maximum outcome. Knowledge cannot
be easily transferred from trainer to the trainee in the effective manner without deep
concentration on knowledge delivery flow. In the knowledge transfer process, the trainers
pass along knowledge by influencing employees in their knowledge building process
by providing required information on how to perform certain duties successfully. The
driving force behind successful organization is to focus on knowledgeable employees. In
this context, consistency and continuity are needed to understand successful knowledge
transfer.

Appraisals also have benefits Cappelli and Conyon (2018) in the spirit of worker mon-
itoring Bose and Lang (2017). Performance appraisal involves discussion, observation, and
recommendation of employees’ performance of assigned responsibilities. The performance
appraisal measures the ability to perform allotted tasks with precision and accuracy within
a specific time and also identifies the strengths and weaknesses of employees during job
performance for better productivity Kampkötter and Sliwka (2018).

To summarize our research suggestions, employee performance measures depend
upon selected groups of explanatory variables. Regression models enable us to formalize
decision-making functions and are thus suitable and appreciated tools in this context.
Variation in the measures response measurement is related to the heterogeneity of the
underlying covariate group.

3. Research Methodology and Data Analysis

Researchers often utilize linear regression models, arguing that the direction and
significance of the dependence is of the utmost importance. However, this argument poten-
tially neglects the non-linearity nature of the available data. Thus, our paper addresses this
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issue by providing both linear and non-parametric estimates in the regression framework.
The main goal of this section is to examine to what extent the training and labor market en-
vironment impact the employees’ performance, and to suggest decision-making functions.
The survey information is thereafter elaborated.

A standard approach to measure the effect of explanatory variables on the performance
measures variation is the linear regression model, due to its average effect consideration.
The formal expression accounts for a parametric linear fit, namely,

Y = f (X) + ε = β>X + ε (1)

with f (·) being a linear function, random variables X ∈ Rp+1, and parameter vector
β =

(
β0, β1, . . . , βp

)>, with zero-mean, constant variance, and innovation variable ε (see,
for example, Härdle and Simar (2019); Wooldridge (2009)). Here, the parameters quantify
the marginal effect of the change in a covariate on the considered measures. This linear
decision-making function is, to the best of our knowledge, exclusively used in research
studies about performance measurement due to its appealing properties.

In practice, one observes only a sample of data from the entire population of all statistical
units, here, employees. We denote by n the number of sample observations and obtain an
n-dimensional response vector yn×1 and the data matrix Xn×p. Thereafter, the parameter
vector β is estimated by ordinary least square and/or maximum likelihood estimate as follows:

β̂ =
(
X>X

)−1
X>y (2)

and the decision-makers base their decisions on the signs, magnitudes, and relative strength
of these coefficients. Often, the significance of these parameters is judged through statistical
testing procedures in the employed parametric context. For convenience, in hypothesis
testing, we select a 5% significance level and correspondingly report our findings.

Non-parametric regression modeling enables decision-makers to gain more data-
driven insights into the data variation and marginal effect measurements. For a perfor-
mance measure Y and a selected regressor X joined via a function m(·), we formally have

Y = m(X) + ε (3)
(see Härdle et al. (2004)). The idea here is to use the non-parametrically estimated function
m() in decision-making. This function may reveal potential non-linearities present in the
considered datasets. In statistical (univariate) modeling, the function can be estimated by
the Nadaraya–Watson kernel regression estimate:

m̂h(x) =

n

∑
i=1
K
(

x− xi
h

)
yi

n

∑
i=1
K
(

x− xi
h

) , (4)

with data points xi of the random variable X and a commonly chosen Gaussian kernel
function:

K(u) = ϕ(u) =
1√
2π

exp
{
−u2

2

}
, (5)

and an optimally selected bandwidth h (see, for example, Härdle et al. (2004)). Based on the
results, one can therefore support their decision-making process while including/account
for possible nonlinear or non-parametric data dependence structures.

On the side of seemingly “semi-parametric modeling”, we here resort to leave-one-out
estimation. This approach will provide us with robust estimates of the linear regression. A
decision-making function proposed for the policymaker here is the jackknife estimation
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technique; see Cameron and Trivedi (2005). Essentially, the estimated marginal effect vector
from the linear parametric fit is here adjusted by the modeling bias, more formally,

β̂(−i) =
(
X>(−i)X(−i)

)−1
X>(−i)y(−i) β̃ = nβ̂− n− 1

n

n

∑
i=1

β̂(−i) (6)

where the final estimate β̃ accounts for possible atypical data values. This makes it a
desirable tool while dealing with relatively small samples, in practice, while managing
small-sized teams.

In our survey, we focus on the German banking industry. Data were collected through
a questionnaire from German banks from selected cities, and our sample is based on
employees from the banking industry and is supported by discussions and interviews
with managers and decision-makers. In the conveyed survey, five-scale measurement was
utilized, ranging from “strongly disagree” to “strongly agree”; as explained in our paper,
our questionnaire structure accounts for individual heterogeneity (see Frederiksen et al.
(2020)). In our opinion, key performance managerial “enhancing” variables were collected
and thus we are able to enrich the decision-making process. It is notable that we focus on
direct and indirect effects of decisions on the employees’ performance.

4. Empirical Results
4.1. Training Method Success

In modern economies, technology and professionalism demand that organizations
need to prepare employees with required skills. To help employees to update their knowl-
edge and skills, appropriate training methods are a step toward transforming training
contents into practice. In this aspect, we look at the influence of success of currently adopted
training methods on trainee satisfaction, achievement, accuracy, and the motivation level.
The key selected training method covariates are, correspondingly,

(X1) Skills/Knowledge: “The adopted training method develops my skills and knowl-
edge.”

(X2) Importance: “After receiving training, it is more obvious that skills are very impor-
tant to perform my job tasks.”

(X3) Improvement: “Training programs help to reduce difficulties in task achievements.”

Related to variable significance, we observe that several variables are statistically
important to explain the performance data variation. Most prominently, the variable X1 :
“Skills/Knowledge” significantly explains all measures except motivation; see Table 1. One
additionally observes that the variable X2 : “Importance” strongly impacts accuracy and
moderately impacts the satisfaction and motivation level. In response-related managerial
decision-making (see Figure 1), we document a positive linear impact of the first and second
regressors on the abovementioned performance data. As expected, both regressors have a
relatively large, by magnitude, impact on the performance measures in the banking sector
of Germany. The estimated marginal effects of the most influential data are between 0.30
and 0.40, meaning that a unit increase in the covariate on average increases the performance
level by this amount.

Investigating the non-parametric fit, one observes a relatively stable estimation up to
moderate covariate values and a changing effect at higher levels. We observe an increasing
function for variable X1 and, surprisingly, a decreasing shape for variable X2; see Figure 1.
Here, the non-parametric fit was conducted by utilizing the “np Package” of Hayfield and
Racine (2008). The variable X3 exercises a relatively constant influence. As a consequence,
decision-makers should be cautious while influencing the importance level. If a employee
has a relatively high importance, his/her performance may decline (non-parametric fit) or
increase (parametric fit). We thus recommend to consider our reported decision-making
functions at a moderate importance level in order to safely boost performance.
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Figure 1. Regression analysis of performance measures (Y1, . . . , Y4) on selected key training method
variables (X1 : “Skills/Knowledge”, X2 : “Importance”, X3 : “Improvement”) for employees in the
banking sector. Non-parametric fit (red).

Table 1. Estimated parameters with associated p-values and coefficient of determination R2 in the
regression of performance measures (Y1, . . . , Y4) on selected key training method variables (X1, X2, X3)
for employees in the banking sector.

β̂0 β̂1 β̂2 β̂3 R2

Y1 : “Satisfaction” 0.11 0.34 0.30 0.25 0.55
Y2 : “Achievement” 0.48 0.42 0.09 0.20 0.45
Y3 : “Accuracy” 0.09 0.39 0.33 0.18 0.79
Y4 : “Motivation” 1.47 0.08 0.30 0.08 0.25

p-values

Y1 : “Satisfaction” 0.89 0.03 0.07 0.11
Y2 : “Achievement” 0.57 0.01 0.58 0.22
Y3 : “Accuracy” 0.85 0.00 0.00 0.06
Y4 : “Motivation” 0.10 0.61 0.10 0.62

In our robustness analysis, the estimated results of β̃ are presented as follows:
Y1

0.06
0.40
0.33
0.25

,


Y2

0.56
0.33
0.04
0.15

,


Y3

0.12
0.47
0.30
0.22

,


Y4

1.61
0.04
0.33
0.03


This robustness study additionally supports the presented marginal results above:

observe the relative similar values of the initial, and the leave-one-out estimated results
of β̃. It is worth mentioning that our empirical results exhibit excellent goodness-of-fit.
This especially holds for explaining accuracy, and thereafter, satisfaction and achievement
variation. These are the measures which a decision-maker can understand and influence
the most while dealing with training method success.
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4.2. Delivery of Training Knowledge

In decision-making practice, an employee trainer influences the accomplishment of
current and future tasks of employees. It is a two-stage process: a trainer firstly transfers
the information to the attendees and then, secondly, the information is converted into
knowledge. Here, we correspondingly account for employees’ opinions to reveal key
performance variables and potentially surprising effects as encountered in the section
above. For a decision-making person, we suggest to consider taking additional possibilities,
surprising effects, and additional factors into account. Concerning the basic knowledge
transmission elements, such as the gained knowledge, compatibility, competence, and
performance/cost challenges, we investigate the following delivery of knowledge variables:

(X4) Growth/Skills: “The training program is helpful for personal growth and skills”.
(X5) Customers: “The skills and knowledge gained through training enable me to deliver

quality service to the customers”.
(X6) Organization: “After being trained, I feel much more attachment and professional

obligation towards my organization” (see Figure 2).
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Figure 2. Correlation analysis of performance measures (Y1, . . . , Y4) on selected key training method
variables (X4, X5, X6) for employees in the banking sector.

From all variables, organization plays a highly significant role in explaining perfor-
mance data variation (see Table 2). It is expected that an improvement in the organization
leads to improved accuracy and motivation. However, looking at the non-parametric fit
shape, we observe that the initial organization level matters. For instance, for a slightly-
below-average organization response, one would expect a performance increase, and a
performance decrease if the initial value is around average. Thereafter, an increase is
expected (with the increasing organization level).

The goodness-of-fit is similar to before: we obtain credible results, especially for
modeling achievement, accuracy, and satisfaction. Similarly, our robustness analysis reveals
stable estimates; related to the delivery of training knowledge, the estimated results of β̃
are given as follows:
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Y1

0.97
0.43
0.04
0.20

,


Y2

0.70
0.36
0.16
0.05

,


Y3

1.16
0.10
0.22
0.36

,


Y4
2.10
−0.01
−0.06

0.46


The delivery of training knowledge improvement may thus strongly affect the accuracy

and motivation measures. In decision-making, one should take the initial regressor value
into account; our overall results are quite satisfactory from the econometric point of view.

Table 2. Estimated parameters, corresponding p-values, and coefficient of determination R2 in the
regression of performance measures (Y1, . . . , Y4) on selected key training method variables (X4, X5, X6)
for employees in the banking sector.

β̂0 β̂4 β̂5 β̂6 R2

Y1 : “Satisfaction” 1.04 0.33 0.08 0.23 0.44
Y2 : “Achievement” 0.56 0.37 0.17 0.16 0.56
Y3 : “Accuracy” 1.11 0.02 0.20 0.45 0.55
Y4 : “Motivation” 1.99 −0.07 0.03 0.43 0.34

p-values

Y1 : “Satisfaction” 0.14 0.19 0.74 0.24
Y2 : “Achievement” 0.36 0.10 0.41 0.33
Y3 : “Accuracy” 0.06 0.91 0.30 0.01
Y4 : “Motivation” 0.01 0.75 0.87 0.02

4.3. Performance Feedback and Labor Market

In the performance appraisal feedback process, every individual has a unique set
of skills and potential in their contribution to the task achievement. Managers aim at
optimizing the employees’ efficiency given their skills and their contribution to the desired
business goal. Fair and rational feedback may stimulate employee performance, and the
process will lead to behavioral change if the employee willingly accepts the performance
appraisal feedback. In suggesting the key feedback and labor market variables, we follow
others (Levitt et al. (2016); Lin et al. (2018)); namely, we select (see also Table 3):

(X7) Qualification: “My qualification suits my job”.
(X8) Appraisal: “I get praise for doing a good job”.
(X9) Reward: “How hard I work is directly linked to how much I am rewarded.”.

Table 3. Estimated parameters, corresponding p-values, and coefficient of determination R2 in the
regression of performance measures (Y1, . . . , Y4) on selected key training method variables (X7, X8, X9)
for employees in the banking sector.

β̂0 β̂7 β̂8 β̂9 R2

Y1 : “Satisfaction” 1.89 −0.02 0.51 −0.20 0.40
Y2 : “Achievement” 1.09 0.30 0.33 −0.14 0.55
Y3 : “Accuracy” 1.53 0.00 0.46 −0.04 0.43
Y4 : “Motivation” 2.01 0.06 0.26 −0.04 0.20

p-values

Y1 : “Satisfaction” 0.03 0.91 0.02 0.30
Y2 : “Achievement” 0.12 0.08 0.08 0.41
Y3 : “Accuracy” 0.04 0.98 0.02 0.82
Y4 : “Motivation” 0.02 0.74 0.21 0.83

It is clear that appraisal significantly influences performance measures, especially
satisfaction and accuracy (see Figure 3). The overall tendency is, as expected, positive: while
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appraisal is improved, performance measures increase on average. The non-parametric
fit reveals an opposite relationship for persons with a moderate appraisal level. This is
economically explained through the (un)willingness to accept the provided appraisal. In
the case of persons with quite low or very high appraisal level, the performance remains
relatively stable.
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Figure 3. Correlation analysis of performance measures (Y1, . . . , Y4) on selected key training method
variables (X7, X8, X9) for employees in the banking sector.

In our robustness analysis, the estimated results of β̃ show supportive evidence:
Y1
1.82
0.00
0.45
−0.16

,


Y2
1.03
0.26
0.36
−0.17

,


Y3
1.48
0.10
0.33
−0.06

,


Y4
2.10
0.03
0.26
−0.01


and the goodness-of-fit measures. Note that the reward, although with negative effect,
and qualification (with positive impact) exhibit quite insignificant marginal effects on the
employee performance.

5. Key Performance Measure Drivers and Managerial Support

The empirical results presented above demonstrate that the estimated decision-making
functions play an important role in explaining performance data variation. We viewed
these functions from several angles; the common viewpoint was the identification of
explanatory variables that are (significantly) affecting performance measures. Moreover,
the discussion about the parametric and non-parametric fit resulted in the suggestions
to consider conditional interpretation in decision-making. Here, we summarize our key
findings from the following selected perspectives:
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(i) Selected employee performance measures: Supported by the current literature, we
select four intensively discussed measures. From the group of qualitative variables,
we observe satisfaction and motivation, and from the quantitative side, we propose to
consider achievement and accuracy. Our results suggest that these variables can be
successfully explained by a set of selected covariates.

(ii) Decision-making functions: Following our scientific goals, our research methodology
was tailormade to the decision-maker’s needs; in addition to the almost exclusively
used parametric fit in practice, we integrate non-parametrically estimated functions.
Our general findings strongly support this selection which offers a more elaborate,
conditional discussion of results.

(iii) Banking sector in Germany: Based on a sample of interview observations and adapted
instruments, we provide estimated decision-making functions that may be used in
performance enhancement of banking employees.

(iv) Groups of covariates: Given our empirical and expected significance results, we
select skills/knowledge, organization, and appraisal as key drivers of employee
performance. For convenience, we provide their joint impact on selected performance
measures in Table 4.

(v) Goodness-of-fit and robustness: Due to quite satisfactory and robust estimation results,
we propose our methods for use in managerial decision-making, and especially while
managing relatively small teams.

Based on the empirical results obtained by our study, we suggest that a bank should
ensure objectivity in the performance appraisal process by treating all employees appropri-
ately. This can be achieved by having an appraisal that is fair to all employees by involving
them in formulating the currently given appraisal. This should be performed promptly
to realize employees’ improvement, which will lead to the most significant performance
improvements.

Table 4. Estimated parameters, corresponding p-values, and coefficient of determination R2 in the
regression of performance measures (Y1, . . . , Y4) on selected key identified performance measure
variables (X1, X6, X8) for employees in the banking sector.

β̂0 β̂1 β̂6 β̂8 R2

Y1 : “Satisfaction” 0.81 0.22 0.20 0.29 0.50
Y2 : “Achievement” 0.59 0.25 0.16 0.29 0.53
Y3 : “Accuracy” 0.60 0.26 0.29 0.23 0.78
Y4 : “Motivation” 1.49 −0.08 0.36 0.22 0.41

p-values

Y1 : “Satisfaction” 0.21 0.23 0.24 0.11
Y2 : “Achievement” 0.33 0.15 0.34 0.09
Y3 : “Accuracy” 0.11 0.02 0.01 0.04
Y4 : “Motivation” 0.02 0.62 0.03 0.18

6. Conclusions

In our paper, we consider four employee performance measures and explain their vari-
ations with a parametric and non-parametric models. Supported by the current literature,
we focus on satisfaction, achievement, and motivation. Regarding the selected covariates,
here, we study the effect of training method success, delivery of knowledge, and labor
market feedback. Based on the estimates, we provide decision-making functions that can
be used in influencing performance.

Based on a survey conducted at German banks, we estimate the decision-making
functions. According to the selected cluster of explanatory variables, we particularly
show that the variables’ importance, appraisal, and organization significantly affect the
underlying performance. Our empirical results exhibit satisfactory goodness-of-fit and
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robustness properties. Finally, our proposed research framework and obtained empirical
results can successfully be utilized in human resource management practice.

This study also comes with limitations and provides recommendations for future
studies. It was carried out in the banking sector and data were collected from respondents
located mostly in the east part of Germany. Considering mostly locality to collect data may
compromise the generalizability of research findings Sekaran and Bougie (2016). Therefore,
future research should include samples from other main cities of Germany as well, to
increase its scope. The sample size should be improved in future research to obtain more
in-depth research results. Finally, future research may also consider a comparative study
between public and private banking sectors with the same model to explore them deeply.
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