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Abstract: This study investigates factors affecting hospital’s adoption of a market orientation and the difference
between public and private hospitals in Taiwan in their market orientation after implementation of the National
Health Insurance program. Hospitals, both private and public, with more than 100 sickbeds are selected from
three municipalities in Taiwan, namely Taipei, Taichung, and Kaohsiung. The subjects are high-ranking
executives in these hospitals. A total of 152 copies of the questionnaire are distributed. Empirical results are as
follows: (1) Private hospitals are faced with a higher degree of environmental uncertainty than public hospitals
and are thus characterized by higher levels of market orientation; (2) Private hospitals are more influenced than
public hospitals by their organizational entrepreneurship in market orientation; (3) Private hospitals pay more
attention to professional ethics and are more market-oriented than public hospitals; (4) Market orientation has
significant and positive influence on hospital’s organizational performance. Compared with previous studies,
this study has the following features: (1) Difference in market orientation between public and private hospitals
in Taiwan is seldom addressed in previous studies. Unlike these studies, which are mainly focused on hospitals
in the US and European nations, this paper discusses market orientation among hospitals in Taiwan. (2)
Previous research on issues concerning hospital management is mostly concentrated on discussion of medical
quality, and the research on factors affecting hospital’s market orientation is really rare. However, investigation
of these factors is really necessary. (3) Integration of multivariate analysis and nonlinear fuzzy neural network
model for an empirical test is rare among previous studies of related issues. This methodology is expected to be
more contributive to the academic area.
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1 Introduction seeking medical services is very convenient, waste
of medical resources may easily occur. For instance,
the average number of outpatient visits per citizen is
14.85 as of Jun 2004. This figure is several times
more than the averages in US and European nations,
which range only between 4~5. (4) Misconception
among citizens and improper allocation of medical
resources: Most Taiwanese people do not have the
concept of “visiting hospitals for serious diseases
and clinics for small ailments”. They firmly believe
that large-scale hospitals can always provide better
medical services and professional techniques of
famous doctors. Besides, a family physician’s
referral system has not been set up so far. Improper

Since implementation of National Health Insurance
(NHI) in 1995, controversies surrounding the
system have never ceased. These controversies were
mainly sparked by: (1) Retrospective review of
claims for reimbursement: Although a set of
standards and procedures of insurance imbursement
have been set up, approval of certain claims still
relies on discretion of the authorities. As a result,
complaints of hospitals about insurance reimburse-
ment usually arise. (2) A widening financial black
hole: The NHI system has been operating at a deficit
since implemented. For instance, the overdue
premiums (subsidies) of all local governments have

exceeded NT$40 billion as of 2005. (3) Waste of allocation and waste of medical resources have
medical resources: The NHI program is mandatory, become ubiquitous problems. The main purposes of

and more than 90% of hospitals and clinics the NHI program are to provide health care to all

t ide h ticipated in thi A citiz.ens at lower costs and to improve medical
nationwide have participate In this program. As quality through use of the global budget payment

ISSN: 1109-9526 66 Issue 2, Volume 8, April 2011



WSEAS TRANSACTIONS on BUSINESS and ECONOMICS

system. However, every policy has its merits and
demerits. Due to the fact that the current medical
environment is adverse to hospital management,
many hospitals have attempted to introduce business
administration methods to hospital manage-
ment. Previous studies on administration and ma-
nagement have been more focused on elements of
medical service quality and evaluation criteria ([2],
[1], [11]). As the intensity of competitions among
hospitals keeps rising, how to enhance patient return
rate has become more and more important in
hospital management and administration.

The NHI system has fallen into a widening
financial black hole since implemented. Bureau of
National Health Insurance (BNHI), on one hand,
needs to constantly alter the basis for calculating the
premium. On the other, in addition to the global
budget payment system, it has adopted the policy of
maximum number of patients to be served daily to
improve overall medical quality and doctor-patient
relationships. However, a stereotypical concept that
“large hospitals have more medical resources and
better doctors” still remains in most of Taiwanese
people, causing increasing pressure on hospital
management. Many private hospitals have thus
adopted market-oriented strategies. For instance,
they introduce a shopping street to increase their
non-operating income and establish special clinics
that charge high medical expenses for a specific
customer group (differentiated marketing) to
increase their operating income. Therefore, one of
the objectives of this paper is to explore the factors
affecting hospitals’ market orientation and verify if
these factors apply to both private and public
hospitals. This paper attempts to not only find the
dominant factors of hospital management but also
provide a reference for hospitals on setting up
administrative and managerial policies.

Previous studies of hospital administration and
management have been more focused on the
following issues: (1) Legal analyses: Attribution of
responsibilities for medical malpractices and
meaning of ruling in historic cases. (2) Analysis and
review of medical disputes: Discussion of causes of
a medical dispute and static analysis of the coping
measures; The Joint Commission on Accreditation
of Healthcare Organization (JCAHO) requires all
hospitals in the United States to actively inform
patients of medical malpractice. If malpractice of a
hospital is confirmed through investigation of the
commission and discussion with the patient, the
hospital’s certification may be revoked. (3) Issues
related to medical service quality ([14], [38], [8],
[16]): These studies are more focused on
investigation of micro factors, such as service
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quality and medical disputes, and seldom discuss
macro factors of hospital management and factors
affecting future development of hospitals in Asian
nations, such as Taiwan. (4) Case research method
and qualitative analysis are the main research
methods in these studies. Instances of applying both
qualitative in-depth interview and quantitative data
analysis are really few. Thus, this paper attempts to
use quantitative analysis and a fuzzy neural network
model to verify research hypotheses. This is also the
third objective of this research.

2 Literature Review

2.1 Market Orientation

Market orientation is to obtain a competitive advan-
tage through satisfying customer needs and creating
superior customer values ([17], [24], [7], [28]).
Market orientation has been defined from various
perspectives: (1) Behavioral perspective: [17], for
instance, propose the steps of market orientation
based on the consideration of tactics; (2) Cultural
perspective: [24] describe how the role of market
orientation as a value norm in organizational culture
has been elevated as a strategy; (3) Market orienta-
tion is supplementary to the marketing concept: [10]
propose that market orientation is to utilize compe-
titive strategies and tactics with considerations of
customer needs and responses of competitors.

“Market orientation” and “performance” has
been widely recognized as closely related. Especial-
ly in previous studies of business administration and
healthcare industries, such relationship is particular-
ly stressed ([24], [18]). Some studies also empirical-
ly tested the moderating effect of environmental
uncertainties on the relationship between market
orientation and performance. For instance, [20] used
a sample consisting of hospitals in a five-state re-
gion of the United States and found that the effect of
marketing orientation on business performance is
moderated by environmental uncertainties. However,
antecedents that affect market orientation, especially
in Asian nations, have seldom been addressed. For
instance, hospitals around the island have been
gradually managed with a market orientation since
implementation of the NHI policy in Taiwan. What
are the dominant factors that affect regional hos-
pitals’ adoption of a market orientation should be
further investigated.

In recent years, the hospital management
environment in Taiwan has seemingly become less
stable after implementation of the NHI program. In
the past, such environment was advantageous to
hospitals and doctors, because there was no
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limitation on total amount of reimbursement or total
amount of patients to be served. Besides, as citizens
become more conscious of their rights,
patient-doctor relationships are no longer dominated
by doctor’s absolute power and professionalism.
The increase of medical dispute cases in recent
years ([32]) is an evidence of this phenomenon.
From a performance comparison between public and
private hospitals in Taiwan, we can find that private
hospitals, such as Chang Gung Memorial Hospital
and Kaohsiung Medical University Hospital, have
taken a stride toward market-oriented management.
In other words, private hospitals react to changes or
uncertainties of the external environment faster than
public ones. Public hospitals react to systematic or
environmental uncertainties at a slower pace, mainly
because most public servants would rather abide by
regulations and take more convenient methods to
avoid troubles. Practitioners in public hospitals are
also more assured of career stability. Because the
public system is rigid and the average income
among practitioners in public hospitals is lower,
public servants generally have less intention to
proactively make changes to the status quo. Many
public hospitals have inferior performance to private
hospitals, mainly because their introduction of
marketing approaches is not active and deep enough.
Therefore, we agree with the empirical finding of
[20] that hospitals in high uncertainty environments
will be characterized by higher levels of market
orientation than hospitals in low uncertainty
environments.

HI1: Private hospitals are faced with a higher
level of environmental uncertainty than public
hospitals and are thus characterized by higher levels
of market orientation.

2.2 Organizational Entrepreneurship

[9] stresses that, in health care organizations, entre-
preneurship refers to whether the administrator of
the organization can undertake specific entrepre-
neurial activities, i.e. activities with an innovative
and updated content. [33] points out that organiza-
tional entrepreneurship has been defined as a mana-
gement method or a specific behavior of the admini-
strator. Such behavior is intended to seek market
opportunities through active pursuit of gains and
management of resources. [15] also mention that
corporate entrepreneurship is the process by which
firms notice opportunities and act by organizing
transactions between factors of production to create
surplus value. [5] propose three dimensions of
corporate entrepreneurship, including innovation,

ISSN: 1109-9526

68

Wen-Bao Lin

risk-taking, and proactiveness. [19] point out in an
empirical study of state-run enterprises in China that
an organization will experience a larger change if it
exhibits stronger customer orientation, corporate
entrepreneurship, and learning orientation. Simply
put, an organizational will obtain a large change if it
exhibits a higher level of creative culture or its
administrator is willing to take higher risks for
organizational resources. Besides, proactiveness of
the administrator is also one of the important
elements in development of market opportunities
and customer orientation.

In Taiwan, private hospitals are operating under
increasingly competitive pressure, and
implementation of the NHI program has caused
adverse impact on their income and amount of
outpatient service. Therefore, private hospitals have
a higher intention to make organizational changes to
enhance competiveness and satisfy patient needs. [4]
mention that local patients have become more
conscious of consumer sovereignty  after
implementation of the NHI program. Hospitals need
to not only emphasize medical quality but also
collect feedbacks from patients to improve their
services. In Taiwan, public institutions, including
state-run enterprises and medical institutions, have
long been protected by the government. Their
administrative efficiency is low, and servants in
public institutions are far less sensitive to the urgent
need for reforms and innovations than servants in
private ones. Private hospitals, on one hand, have
less affluent medical resources than before, and on
the other, are operating under more intense
competitions. Many of them have gradually and
proactively introduced a market orientation.
Compared with public hospitals, they are more alert
to management crises and more concerned about
medical quality. For instance, most of them will set
up feedback boxes and offer options of sickrooms to
patients to satisfy their demands.

H2: Private hospitals are more influenced than
public ones by their organizational entrepreneurship
in market orientation.

Although the importance and necessity of
medical quality is stressed in previous research
([27]), the relationship between quality context and
market orientation is seldom addressed. Only [20]
have revealed through a survey on 293 high-ranking
executives in 175 US hospitals that quality context
has no significant influence on market orientation,
and quality context significantly moderates the
relationship  between  quality context and
market/product development (MPD). The difference
in variables between public and private hospitals,
especially in Asian nations, is seldom explored.
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2.3 Issues concerning professional ethics of

hospitals
The ethics of practitioners in hospitals has been a
concern among administrations of hospitals, medical
schools, and the mass media in Taiwan. In the wake
of the occurrence of several significant events,
including protest and leave of position of some
medical staff during the outbreak of SARS, a series
of cases involving physicians castrating medical
records, and rejection of patients with severe diseases,
Department of Health (DOH) and executives of
medical universities in Taiwan have set up high
ethical and moral standards for physicians. Some
drastic reforms can thus be expected. For instance,
long-term strategies are adopted. Performance in
aspects other than the academic achievement is also
considered in the selection of medical school students.
Interview, test of personality, and test of their
perception of life are also conducted, in an attempt to
admit students who are more compliant with the
ethical standards into medical schools. Besides,
practitioners are also required to attend courses of
ethics  education.  Practitioners who  violate
regulations governing medical ethics will be forced to
take the courses again. Researchers of professional
ethics have proposed that it is a sense of
responsibility and a conduct of avoiding self-interest
orientation during provision of service [35]. [36]
argue that organizations with an intention to provide
better and higher quality services are more likely to
adopt a market-oriented management model.

H3: Private hospitals pay more attention to
professional ethics and are more market-oriented
than public hospitals.

2.4 Medical Service Quality Models

Previous studies on medical service quality are
mostly focused on the following issues: (1) Most of
them directly apply PZB’s five dimensions of
service quality ([26], [21], [22], [4]) or derive
dimensions from PZB’s model to measure hospital
service quality ([3], [37]); (2) Some of them apply
the context of total quality management (TQM) to
explore factors affecting patient satisfaction with
hospitals ([39], [23]); (3) or utilize continuous
quality improvement methods to improve medical
service quality [30]. As to the relationship between
market orientation and service quality, most research
agrees that hospital’s market orientation has a
positive effect on service quality. For instance, the
empirical evidence of 175 US hospitals in [27]
suggests that market orientation is beneficial to
improvement of service quality. [13] point out that
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marketing is targeted at external presentation of
quality, and the commonly called service quality is a
construct of product or service. Market orientation
and service quality are two sides of one coin and
highly correlated. We can therefore infer that
hospital with a market orientation take customer
satisfaction and service quality improvement as their
goals, so market orientation has positive effect on
their performance. The empirical evidence in [35]
also suggests that market-oriented hospitals will
exhibit better organizational performance.

H4: Market orientation has significant and
positive influence on hospital’s organizational
performance.

3 Methodology

3.1 Research Procedure

We attempted to have a better understanding of the
antecedent variables of hospital’s market orientation
through qualitative expert interviews. Therefore,
senior management professionals with a medical
background and an executive position in regional
hospitals were selected for in-depth interview. The
results would serve as a basis for the subsequent
questionnaire development. Through a pretest, the
questionnaire items were modified to produce a
final questionnaire. In this paper, public hospitals
refer to municipal or county hospitals, and private
hospitals refer to hospitals established in the name
of a foundation but whose management personnel
do not have the qualification as a public servant or a
public hospital physician.

3.2 Research Sructure

Environmental uncertainty

Organizational Professional

\ 4
=<
8
~
Q
ﬂk

Organizational performance

Fig.1 Research structure

3.3 Population and Sampling Method

The subjects were mid and high-ranking executives
in hospitals, public and private, with more than 100
sickbeds in Taipei, Taichung, and Kaohsiung. A total
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of 152 questionnaires were distributed (48 copies to
public hospitals and 104 to private hospitals).
Through reminding and urging on the telephone, 72
valid responses were returned. The valid response
rate was about 46%.

3.4 Reliability and Validity Analyses

According to [25], reliability exceeding 0.7 denotes
high reliability. [6] also proposes that Cronbach's
alpha greater than 0.7 denotes high reliability, Cron-
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bach's alpha between 0.7~0.35 is an acceptable level,
and Cronbach's alpha below 0.35 should be rejected.
In this paper, all the dimensions have a reliability
value above 0.75 (as shown in Table 2), meaning
that the overall reliability is better than the accept-
able level. Besides, the questionnaire was designed
with reference to opinions of previous scholars (see
Table 1). The items of the questionnaire covered
most of the constructs to be measured, so content
validity of this questionnaire was assured.

Table 1 Conceptual definition of each dimension

Dimension

Conceptual definition and items

References and
modifications

Environmental
uncertainty

Environmental uncertainty is defined as the level to which the macroeconomic and
competitive environment is advantageous to hospital management. Items in this
dimension include: The degree of competition in hospital management; The barrier
to entry into the medical industry; Generally, patients’ demand for service

quality; Legal control and assurance of quality of hospital products and services.

(27]

Organizational
entrepreneurship

Organizational entrepreneurship refers to the degree of innovativeness, risk-taking,
and proactiveness of the manager of an organization. Items in this dimension
include: Compared with competitors, our hospital tends to take higher risks;
Compared with competitors, our hospital tends to be more engaged in strategic
planning; Compared with competitors, our hospital has a better ability to confirm
patient needs; Compared with competitors, our hospital has a better ability to
confirm new development opportunities; Compared with competitors, our hospital is
more innovative; Compared with competitors, our hospital has set up a reward
mechanism to encourage development of new businesses.

[19] and [29]

Professional
ethics

Professional ethics is defined as conducting medical practices in accordance with all
the regulations and not in violation with moral or ethical norms in the medical field
during treatment of and contact with patients. Items in this dimension include: I
always put patient's interests before my interests; High-ranking executives always
put hospital interest before their interests; I usually put myself in patient’s shoes; I
always adhere to the highest standards of medical ethics to treat my patients; I am
always honestly explain to my patients about their health conditions; I always do my
best to deal with patient’s business.

[35]

Market
orientation

Market orientation refers to obtaining a competitive advantage through satisfying
customer needs and creating superior customer values. Items in this dimensions
include: We deeply understand what patients need; Our primary goal is to satisfy our
patients; We provide facilities of varying medical standards for patients to choose
from; We can quickly react to patient’s feedback or complaint; We can satisfy
patients’ demands for medical facilities of various standards; We can quickly react to
competitors’ activities; The executives discuss about strategies of the competitors on
a regular basis; We always follow regular norms of hospital management.

[24], [12] and [35]

Organizational
performance

Organizational performance refers to the hospital’s healthcare quality, profitability,
revenue, and financial performance in the last three years. Items in this dimension
include: Compared with the health quality performances of the last three years, the
hospital has made some progress this year; Compared with the profitability of the
last three years, the hospital has made a significant improvement this year;
Compared with the financial performance of the last three years, the hospital has a
significant improvement in financial performance this year; Compared with patients'
ratings of the hospital’s medical services in the last three years, there is a significant
improvement in their satisfaction this year.

[35] and [36]
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3.5 Hypotheses Testing

We adopted testing methods for nonlinear fuzzy
neural network model, including analysis of
variance and regression analysis. Besides, we also
used a nonlinear fuzzy neural network model to test
the proposed hypotheses. We adopted the fuzzy
neural network model for the following reasons:
First of all, interactions between variables can be
more precisely captured. According to [34], neural
network has the ability identify data types and
relations within the data, so it can be applied to
multivariate statistical analysis. Secondly, this
model can be applied for varying purposes and has
been developed to a mature state. It can be used for
forecasting and classification, and such capabilities
also apply to uncertain behavior systems. This
model has the following advantages: (1) It can
approximate any nonlinear function (the research
sample is a highly nonlinear function); (2) All
quantitative or qualitative messages are evenly
distributed among the neurons of the network, so the
model has good fault tolerance and robustness; (3)
Under parallel distributed processing, fast
computing of a large amount of data is possible.
This model is thus suitable for analysis of a
nonlinear system involving complicated behaviors
in the domain of business administration; (4) Few
preprocessing operations are required. Users of the
model only need data for the input layer and the
output layer, input them into the system, and they
can obtain relationships among variables; and (5)
Through iterative learning, it can be applied to
empirical studies without prior knowledge of the
relationships among variables and sampling method.
Therefore, it can be applied to a larger scope of
areas than conventional statistical methods.

3.6 Sructure of the Fuzzy Neural Network

We attempted to apply the fuzzy neural network
technique and Sugeno’s [31] fuzzy inference system
to fuzzify collected data into fuzzy values using
membership functions and fuzzy subsets. Through
this process, the internal mapping between original
input/output data and input/output data of the
system (a precise mathematical model) can be
transformed into a fuzzy relationship expressed by if
(fuzzy subset of input linguistic variables) and then
(fuzzy subset of output linguistic variables), and a
fuzzy model can be created. Besides, each linguistic
variable can be further divided into various degrees
from low, mid to high or more detailed variables to
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obtain more accurate results. “Fuzzification” —
“fuzzy inference” — “fuzzy judgment” makes up
the most fundamental framework of a fuzzy system.
After a fuzzy system is expressed as a network
structure, a fuzzy neural network can be obtained.
The effect of this neural network is equivalent to
that of a fuzzy system at the input and output, and
the internal weighted values or node parameters can
be modified through learning. Besides, through
certain learning algorithms, the optimal membership
functions and fuzzy rules can be automatically
generated. These membership members and fuzzy
rules can be later used to derive a nonlinear model
of the system.

In this paper, we explain this model using a
three-input and one-output neural network structure.
This structure can be extended for models involving
more inputs or outputs. The structure is shown in
Figure 2.

3.7 Research Procedure

1. All the collected responses were organized
to obtain 152 records.

2. Four hypothesized input and output
variables were defined, and the number of
membership functions that each variable
corresponds to was determined.

3. Training of the fuzzy neural model was
conducted. Each learning epoch consisted of
training with 152 records. Parameters were
updated during the training to obtain the
optimal shape of membership functions and
rule base.

4. After the training, a fuzzy neural model was
obtained, and the effect of each input
variable on output variables could be tested.
Because the effect of a certain input variable
on output variables was to be tested, except
the tested input variable, all the variables
were held constant (the means among the
152 records were obtained to minimize the
effect of these variables). The values of the
tested input variable were confined to a
range between 1.5~4.5 to comply with the
actual data range.
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Fig. 2 Structure of the fuzzy neural network

1. Layer 1: Input layer
Input units: 7\ = X,,i=12
e @O — g =
Output units: Oij. =1",i=12;j=12,A,n
2. Layer 2: Linguistic term layer

Gaussian function is used to infer the membership
degree of each output unit of Layer 1.

Input units:
a _ 2
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ij 2
Output units:
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where a; and b; respectively denote the center and
the width parameters of the Gaussian function.

3. Layer 3: Rule layer
The fitness value of each rule in the rule base is
estimated.

Input units:
1), =000, j=12,A,n;1=1.2, A,
Output units: O = u, =1% | i=1,2,A,m(=n")
4. Layer 4: Output layer
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Based on the above structure, a typical rule can
be written as follows:

if X,is u, thenW, =K,

K, = constant (zero-order Sugeno fuzzy model)
or

K, =pXX, +qxX,+r (first-order Sugeno fuzzy

model, p, g, r are all constants)

In this paper, the membership functions (a; and
b;) were optimized using the steepest descent method
of the back-propagation model. The rule base (K) was
fine tuned using the least square estimation method.

4 Empirical Results

In order to test H1, H2, and H3, analysis of variance
was adopted. The results are presented in Table 2~4.
As shown in these tables, private hospitals showed
more significant differences than public ones in the
test of the effect of environmental uncertainty,
entrepreneurship, and professional ethics on market
orientation. To further test the effect of each variable
on market orientation, we adopted multiple
regression analysis. As shown in Table 5, private
hospitals are significantly influenced by environ-
mental uncertainty (p=0.376), entrepreneurship
(B=0.458), and professional ethics (f=0.317) in their
market orientation. However, public hospitals are
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not significantly influenced by any of these
antecedent variables in their market orientation.
Therefore, H1, H2, and H3 are all supported.

In addition, we also applied regression analysis
to test H4. As shown in Table 6, market orientation
has significant and positive influence on organiza-

tional performance (F=25.79, p<0.01). Thus, H4 is
supported.

Table 2 Analysis of variance of the effect of
environmental uncertainty on market orientation
among public and private hospitals

Hospital type Mean S.D.  F-value P-value
Private 152.3 246  29.621 0.000%**
Public 116.8 33.1 0.519 0.482

*p<0.03, **p<0.01, ***p<0.001

Wen-Bao Lin

Table 3 Analysis of variance of the effect of
entrepreneurship on market orientation among
public and private hospitals

Hospital type Mean S.D. F-value P-value
Private 169.6 29.6  35.684 0.000%x**
Public 132.8 35.7  0.052 0.641

#p<0.05, **p<0.01, ***p<0.001

Table 4 Analysis of variance of the effect of
professional ethics on market orientation among
public and private hospitals

Hospital type Mean S.D. F-value P-value
Private 147.5 39.5  49.874 0.000%x**
Public 118.7 46.8  0.013 0.856

#p<0.05, **p<0.01, ***p<0.001

Table 5 Regression analysis of the effect of antecedent variables on market orientation

Antecedent Standardized estimate () t-value p-value
Private hospitals 0.196 2.142 0.006**
Environmental uncertainty 0.376 2.725 0.003**
Entrepreneurship 0.458 2.652 0.005**
Professional ethics 0.317 2.846 0.002%**
Public hospitals 0.085 0.591 0.681
Environmental uncertainty 0.006 0.065 0.921
Entrepreneurship 0.001 0.007 0.984
Professional ethics 0.019 1.425 0.132

F-value=3.249 p-value=0.000%***
*p<0.5, *¥*p<0.01, ***p<0.001

R=0.624

R-square=0.416 Adjusted R-square=0.312

Table 6 The effect of market orientation on organizational performance

Market orientation 0.153** 25.79%* 0.000 0.086 0.083
*p<0.05, **p<0.01
The relationship between environmental mental uncertainty” and “market orientation” are

uncertainty and market orientation, as hypothesized
in H1, is discussed as follows. Each input variable
had two membership functions, namely Low and
High, and the rule base was based on a zero-order
Sugeno fuzzy model. Through 137 learning epochs,
the average testing error was 0.1026, as shown in

Figure 3. In Figure 3, "denotes the testing data, and

¢ denotes the output data obtained from the fuzzy
neural network model. The values of “environ-
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closely distributed, indicating that there is a
significant and positive relationship between the two
variables.

The difference between public and private
hospitals in this relationship was further tested.
Each input variable had two membership functions,
namely Low and High, and the rule base was based
on a zero-order Sugeno fuzzy model. Through 158
and 167 learning epochs, the average testing errors
were 0.1154 and 0.1349, respectively. The testing
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result is shown in Figure 4(a) and 4(b). In these
figures, "denotes the testing data, and ¢ denotes
the output data obtained from the fuzzy neural net-
work

model. From the distribution of ~ and ¢ in the two
figures, we can find that the values of “environ-

mental uncertainty” and “market orientation”
obtained from private hospitals are very close (as
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Fig. 4 Input variables and membership functions

The relationship between entrepreneurship and
market orientation, as hypothesized in H2, is
discussed below. Each input variable had two
membership functions, namely Low and High, and
the rule base was based on a zero-order Sugeno fuzzy
model. Through 189 learning epochs, the average
testing error was 0.1847. The testing result is

presented in Figure 5. In Figure 5, "denotes the

testing data, and 4 denotes the output data obtained
from the fuzzy neural network model. The values of
“entrepreneurship” and “market orientation” are
closely distributed, indicating that there is a
significant and positive relationship between the two
variables. The effects of “entrepreneurship” on
“market orientation” for public and private hospitals
were compared. Each input variable had two
membership functions, namely Low and High, and
the rule base was based on a zero-order Sugeno fuzzy
model. Through 206 and 189 learning epochs, the
average testing errors were 0.1249 and 0.1487,
respectively. The testing result is shown in Figure 6(a)
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and 6(b). From the distribution of * and ¢ in the two

figures, we can find that the values of “entre-
preneurship” and “market orientation” obtained from
private hospitals are very close (as shown in Figure
6(a)), and the values of “entrepreneurship” and
“market orientation” obtained from public hospitals
are unevenly distributed. Therefore, H2 is supported

® Testing data ¢ FIS output
5
45
t34  }
0 °
p 3 o 2 e a3 -
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0 2 4 |ndex® 8 10

Fig.5 Input variables and membership functions of
“entrepreneurship” and “market orientation” of
“environmental uncertainty”” and “market orientation”
among public and private hospitals
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Fig. 6 Input variables and membership functions of “entrepreneurship” and “market orientation” among
public and private hospitals

H3 was verified following the above procedure. figures, we can find that the values of “professional
Through 218 learning epochs, the average testing ethics” and “market orientation” obtained from
error was 0.1875. The testing result is presented in private hospitals are very close (as shown in Figure

8(a)), and the values of “professional ethics” and
“market orientation” obtained from public hospitals
are unevenly distributed. Therefore, H3 is supported.

Figure 7. In this figure, "denotes the testing data,

while ¢ denotes the output data obtained from the
fuzzy neural network model. The wvalues of
“professional ethics” and “market orientation” are

i ol . » Testing data @ FIS outp ut
closely distributed, indicating that there is a
significant and positive relationship between the two 42
variables. The effects of “professional ethics” on . 4 . .
“market orientation” for public and private hospitals g?’g S0 2 e & 0. ..
were compared. Each input variable had two %22 ¢ .
membership functions, namely Low and High, and 15
the rule base was based on a zero-order Sugeno fuzzy 14 : : : : .
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average testing errors were 0.1129 and 0.1856,
respectively. The testing result is shown in Figure 8(a) Fig.7 Input variables and membership functions of
and 8(b). From the distribution of *~ and ¢ in the two “professional ethics” and “market orientation”
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Fig. 8 Input variables and membership functions of “professional ethics” and “market orientation” among
public and private hospitals
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H4 was verified following the same
procedure. Through 148 learning epochs, the
average testing error was 0.1105. The testing result

is presented in Figure 9. In this figure, "denotes

the testing data, while ¢ denotes the output data
obtained from the fuzzy neural network model. As
shown in this figure, the values of “market
orientation” and “organizational performance” are
closely distributed, indicating that there is a
significant and positive relationship between the
two variables.

» Testing data @ FIS output
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Fig. 9 The input variables and membership functions
of “market orientation” and “organizational
performance”

5 Conclusionsand Suggestions

In this paper, hypotheses were tested using a
statistical analysis method and fuzzy neural network
model, respectively. All the hypotheses were
supported in both tests. From the testing results, the
following conclusions were obtained. (1) The
empirical results are consistent with the findings in
[35]: organizational entrepreneurship positively
influences market orientation, and market
orientation also positively influences organizational
performance. However, this paper distinguishes
itself from [35]’s study by including a further
comparison between public and private hospitals.
The empirical results are inconsistent with the
findings in [27]. [27] emphasize that market
orientation is a mediator variable in the relationship
between quality context and quality outcome. (2)
The empirical results show that private hospitals in
Taiwan are facing increasingly competitive pressure
and have thus directed their management strategies
toward commercialization. For patients, such
tendency will propel hospitals to improve medical
quality and establish better patient-doctor
relationships, which is a win-win situation. Besides,
because private hospitals are operating under
flexible systems and public hospitals tend to adopt
more conservative management models, the pricing
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gap between the two types of hospitals will be larger
in the future. (3) The empirical result of H3 (Private
hospitals pay more attention to professional ethics
than public hospitals) does not imply that
practitioners in private hospitals follow higher moral
standards. The reason for this outcome is that
private hospitals adopt stricter management methods.
They may use various disciplinary and rewarding
measures to ensure that all practitioners are prudent
in their practices. (4) The empirical results reflect
that private hospitals react to environmental
pressures faster than public hospitals. This
phenomenon can also be observed among other
types of civil organizations whose performance is
affected by their organizational culture.

Compared with previous studies, this study has
the following features: (1) The difference in market
orientation between public and private hospitals in
Taiwan is seldom addressed in previous studies.
Unlike these studies, which are mainly focused on
hospitals in the US and European nations, this paper
discusses market orientation among hospitals in
Taiwan. (2) Previous research on issues concerning
hospital management is mostly concentrated on
discussion of medical quality, and the research on
factors affecting hospital’s market orientation is
really rare. However, investigation of these factors
is really necessary. (3) Integration of multivariate
analysis and nonlinear fuzzy neural network model
for an empirical test is rare among previous studies
of related issues. This methodology is expected to
be more contributive to the academic area.

Suggestions for future researchers: (1)
Variables which may moderate market orientation
and their moderating effects, such as leadership
style which may moderate the relationship between
firm policy and market orientation, can be explored.
(2) The effect of hospital resources and competency
on adoption of a market orientation can be
investigated from the view of core competency. (3)
Other variables, such as authoritarian leadership, or
a long-term cross-sectional study can be included to
increase the breadth of the research factors. (4)
Other research methods, such as linear structured
equation modeling (SEM), can be applied to verify
the result of hypothesis testing. Such application
will be more contributive to the academic area.

The research constraints are as follows: (1)
Using a sample of hospitals with more than 100
sickbeds may derive inaccurate results. In Taiwan,
hospitals are classified into teaching hospital,
medical center, and regional hospital. The service
area, medical facilities, available -clinics, and
hospital scale may vary greatly across different
scales of hospitals. Therefore, the service area,
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medical facilities, available clinics, and scale of a
hospital may affect the urgency for adopting a
market orientation. (2) Some of the questionnaire
items require evaluation of personal ethics and
professional ethics. For self-defense, respondents
would not have honestly reflected their true
evaluations. (3) This paper uses cross-sectional data
to investigate factors affecting hospital’s adoption of
a market orientation. Future researchers are
suggested to use longitudinal data or qualitative
in-depth interviews to investigate the same issue and
obtain more in-depth implications.
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