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In the next section, our aim is to conceptualize a refined model based on an evolutionary perspective to further investigate these 
black spots. Distinguishing evolutionary mechanisms and how they operate in different analytical levels will help us to understand 
a holistic picture of the collective interaction of environment and organizations. 

3. CONCEPTUAL MODEL 

3.1. Linking Evolutionary Process and Environmental Influencers 

A framework explaining the evolution of cluster through linking evolutionary process and environmental underpinnings would 
enhance our understanding towards how imprinting theory works in organizational collectives. This study is one of the very few 
attempts to address evolutionary mechanisms that influence cluster of firms, but also it offers the blending of two different 
evolutionary approaches, namely, Imprinting Theory and General Darwinism.  

As we have previously discussed, MLIT, originated from biological ecology, has considerably leveraged our understanding towards 
how historical environmental influencers leave their mark on focal entities (e.g. organizational collectives). Yet, biological ecology 
also tells us that nurturing (environment) is not the only influencer shaping entities, as nature (genes and hereditary factors) is 
another strong influencer in the process. Hull, Langman and Glenn (2001) argued that both gene replication and interaction 
between the organism and its environment play part in the evolutionary process. Nature is, therefore, a highly referred influencer 
in the evolutionary economic geography under generalized Darwinism literature. As one most fertile approach to use ideas and 
concepts in evolutionary economic geography, variation, selection and retention can also highlight the causality about the 
conditioning factors embedded in the imprinting process.  

Since it is hard to identify whether heredity or environmental influencers are responsible for a particular trait of a focal entity, 
most researchers acknowledge that both nature and nurture influence the behavior and its developmental patterns. If we accept 
the ontological communality of biological and social domains, then the application of it in the social domain should highlight how 
rules of nature (General Darwinism and others) work with rules of nurture (Imprinting). We suggest that in order to understand 
what constitutes suitable social interactors and how interaction with the environment results in a potential selection should be 
carried to the domain of organizational collectives. By enhancing imprinting theory with variation, selection, retention (VSR) 
mechanisms in the Figure 2, the basis for the analytic framework, which explains how clusters are shaped by unfolding events in 
history, can be established.  

Figure 2: Imprinting on Organizational Populations, VSR Mechanisms and Window of Imprintability 
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Development of Britain aerospace industry can be traced back to governmental support for aircraft manufacturing in the 1920s 
and 1930s under military race. After WWII, British aerospace industry remained massive in relation to the size of the country 
(Hebb, 1993). The table2 below shows the main aerospace-derived influences on technological innovation in the motor sports. As 
a result of this technological shift, the locus of the industry shifted very rapidly from northern Italy to southern Britain. 

Table 2: Key Aviation-Inspired and Automotive-Inspired Innovations in Formula One Racing (Pinch and Henry, 1999)  

Innovation Aviation Use Formula One use 

Active suspension Computer based control Improved handling (banned in 1993) 

Aerodynamics Efficiency in the air, fuel economy, speed 
etc. 

Speed but also downforce 

Aero engines Combination of light weight with high 
power output 

Combination of light weight with high 
power output 

Aluminum Used in aircraft structures Widely used in early chassis / cockpit 
design 

Carbon composites Used in aircraft structures Used in monocoque construction 

Carbon disc brakes High efficiency and light weight braking High efficiency and light weight braking 

Carbon fiber clutch Not directly used but aviation inspired Light weight and strength 

Computer based telemetry Rapid communication of technical data Rapid communication of technical data 

Fly-by-wire Weight saving electronic control Weight saving throttle-by-wire control 

Turbo charging Extra performance at high altitude High power output (banned) 

Wind Tunnels Testing aerodynamics Testing aerodynamics 

Wings/ winglets Support in the air Downforce for grip 

5.1.2. Source of Variation 

The first point is to reveal the source of variation, by which the changes in environmental conditions become significant for the 
focal cluster. In the diamond model, which defines the microeconomic foundations of economic development, Porter (1998) 
highlights the importance of specialized factors that are integral to the innovation and marks trained personnel as the most 
obvious element in improving factor conditions. Highly skilled workers were pivotal in transferring the necesary knowledge from 
aerospace industry. By the 1950s, over 16% of Britain's qualified scientists and engineers were engaged in research and 
development in the aviation and despite the Italian industry, many of the leading designers and engineers in motor sport were 
originally trained in aeronautical engineering (Pinch and Henry, 1999) 

5.1.3. Selection Mechanism 

The withdrawal of Mercedes could have provided a WOI for all manufacturers in motor sports industry, but British manufacturers 
exploited this gap more than their competitors in Italy. This was possible through lightweight aluminum configurations and weight 
reduction know-how, which were acquired from aerospace connections. Contrarily, Italian Industry did not have the same amount 
of aircraft-inspired know-how, and as a result, powerhouse of the industry shifted from northern Italy to southern Britain (Pinch 
and Henry, 1999) 

5.1.4. Retention Mechanism 

As being technology driven, the new knowledge generation is crucial for motor sports industry and competitiveness depends on 
supremacy in this continuing process. For this very important reason, knowledge dissemination is much more important for 
technological imprinting cases. In the case of British motor sport industry, need for knowledge supremacy creates a frictionless 
reinforcement process through diffusion of aviation-inspired technologies. Knowledge about design, production and operation of 
racing cars are mostly possessed by designers, engineers, fitters and mechanics, and carried by them. The main knowledge 
dissemination processes are listed as high staff turnover, information leakage through component suppliers, high rate of new firm 
formation after failures, informal collaborations, information gained through personal contacts and observations during races 
(Pinch and Henry, 1999). Staff exchange acts as the main carrier of crucial information between companies as it is quite often in 
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ABSTRACT  
Purpose- This study intends to investigate the factors that affect the enrollment in Taiwan's colleges and universities. The subjects were selected 
by random sampling methods from senior high school graduates who were about to enter colleges.  
Methodology- By implementing the Alyuda NeuroIntelligence software, this study applied neural network simulation and prediction analysis on 
the data of 100 questionnaires.  
Findings- The results showed that the influencing factors of school enrollment and their degree of relevance and importance are: (1) curriculum, 
(2) chance of oversea study, (3) faculty, (4) scholarship, (5) tuition, (6) location, (7) internship, (8) career, (9) campus and (10) reputation.  
Conclusion- It is hoped that the research results discovered in this study can help relevant schools to understand students' total evaluation of 
schools and willingness to study, and serve as an important reference for schools to strengthen enrollment strategy and improve the quality of 
school operation in the future. 
 

Keywords: University enrollment, influencing factors, artificial intelligence, neural network, forecast  
JEL Codes: I21, I23 
 

 

1. INTRODUCTION  

It is widely known that the higher education plays a critical role in the development of a country and achievement of personal 
career, thus, the quality and performance of the higher education is fundamental to the competitiveness of a nation. 

In recent years, Taiwan's higher education market is under significant impact by the influence of fewer birth rate and the 
establishment of too many colleges and universities over the past 20 years. Some colleges and universities have decided to reduce 
enrolment or even stop student recruitment because of insufficient students. The Ministry of Education of Taiwan has initiated a 
blacklist of schools with poor performance, therefore, enrollment has become the most important task for colleges and 
universities, and the success of high enrollment rate has become the key to the survival and sustainable development of colleges 
and universities. 

In order to solve the enrollment problems faced by Taiwan's colleges and universities, it has become a necessary and urgent task 
to fully understand and well manage the influencing factors of successful enrollment. This study aims to investigate and analyze 
the influencing factors of enrollment in Taiwan's colleges and universities. Instead of using the traditional methods of statistical 
analysis, this study utilized neural network to analyze data collected from a questionnaire survey and developed a model for 
successful enrolment. By training and testing the neural network model, the generated results of the model are analyzed, and the 
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Step 5: Implement the Alyuda NeuroIntelligence software and apply neural network simulation and prediction analysis on the 
data of 100 questionnaires. Among them, 70 data are used for training and testing for modeling, and 30 data are used for 
prediction and analysis after obtaining the model. 

Step 6: Analyze and compare the influencing factors. With the initial predicted value as the benchmark, this study revises the 
input value of 10 influencing factors in turn. A total of 10 modifications are executed, with one influencing factor modified each 
time. Then, record the initial predicted value and the modified predicted value. 

Step 7: Calculate the difference between the initial and modified predicted value by using Root Mean Square Error (RMSE) and 
analyze the correlation degree and importance ranking of the influencing factors for the overall evaluation of the school. 

Step 8: Conclude the study. 

4. DATA ANALYSIS 

With the above-mentioned research methods, this study investigated the factors influencing the enrollment of Taiwan's colleges 
and universities. The results of the relevant data analysis are as follows: 

The questionnaire survey were collected and compiled into excel worksheet, and input into Alyuda Neuro Intelligence software, 
as shown in Figure 3. 

Figure 3: Data Input 

 

The processing flow of Alyuda NeuroIntelligence software are analyzing, preprocessing, design, training, testing and prediction. 
After data importation, Alyuda NeuroIntelligence analyzed the data to define parameters and test whether there were 
abnormalities in the data. This study took 10 factors of enrollment, namely location, tuition, reputation, career, scholarship, 
internship, oversea study, curriculum, faculty and campus, as independent variables, and students' total evaluation of the school 
as a dependent variable, as shown in Figure 4. 
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Figure 4: Data Analysis 

 

After data analysis is completed, data preprocessing is carried out. The main purpose of data preprocessing is to convert the 
original data of each column into the data that can be analyzed by the software. Alyuda NeuroIntelligence software will convert 
the values of independent variables into [1, -1], and the values of dependent variables into [0, 1], as shown in Figure 5. 

Figure 5: Data Preprocessing 

 

After data preprocessing is completed, Alyuda Neuro Intelligence software is used to design the neural network architecture, and 
set the architecture of input layer, the hidden layer and the output layer of the network, as well as the number of neurons in 
hidden layer, as shown in Figure 6. 
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Figure 6: Neural Network Design 

 

After completing the design of neural network architecture, some relevant parameters must be set before data training. Limited 
Memory Quasi-Newton is selected as the training algorithm, and 500 training cycles are set as well, as shown in Figure 7. 

Figure 7: Neural Network Training Algorithm 

 

After completing the setting, data training is carried out by the software. When training is completed, the relevant messages and 
graphics showed that the neural network model has converged, as shown Figure 8. 
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Figure 8: Data Training 

 

After obtaining the model through data training, data testing can be carried out to examine the prediction accuracy of the model. 
After testing the model in this study, the relevant messages and graphics indicated that the neural network model presented good 
prediction accuracy, and therefore, the initial model of the neural network was successfully completed, as shown in Figure 9. 

Figure 9: Data Testing 

 

The model developed by the software was then used to predict the remaining 30 data, and results are as shown in Figure 10. 
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Figure 10: Data Prediction 

 

The predicted data are then exported and the predicted results are recorded as the initial predicted values, as shown in Figure 11. 

Figure 11: Initial Predicted Values 
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To determine the relative importance of influencing factors, the initial predicted values are taken as the benchmark, and the input 
values of the 10 factors are modified in turn, with one factor modified at a time, and a total of 10 modifications are conducted 
sequentially. While the input values are modified, all the original values of the influencing factors are changed to 1, as shown in 
Figure 12. Then the modified input values are sequentially incorporated into the neural network that had been modeled to obtain 
the modified predicted values of 10 influencing factors.     

Root mean square error is used to calculate the difference between the initial predicted value and the modified predicted value 
and analyze the level of correlation and priority of each influencing factor to the total evaluation of the school, as shown in Figure 
13. The larger the root mean square error of the influencing factor is, the higher the modified initial predicted value is, that is, the 
higher the degree of correlation priority of the influencing factor to the total evaluation of the school. 

The results showed that the influencing factors of enrollment and their degree of relevance and importance are: (1)curriculum, 
(2)chance of oversea study, (3)faculty, (4)scholarship, (5)tuition, (6)location, (7)internship, (8)career, (9)campus and 
(10)reputation. 

Figure 12: Modified Input Values 
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Figure 13: Correlation and Priority of Factor to Evaluation of University 

 

 

5. CONCLUSION 

This study investigated the factors that affect the enrollment in Taiwan's colleges and universities. The subjects were selected by 
random sampling methods from senior high school graduates who were about to enter colleges. By implementing the Alyuda 
NeuroIntelligence software, this study applied neural network simulation and prediction analysis on the data of 100 
questionnaires. Among them, 70 data were used for training and testing for prediction modeling, and 30 data were used for 
prediction and analysis after modeling. Through training and testing of the neural network model, the output results were 
analyzed and summarized to find out the influencing factors of school enrollment and their correlation degree, so as to understand 
the students' total evaluation of the school and willingness to study. 

The results showed that the influencing factors of school enrollment and their degree of relevance and importance are 
(1)curriculum, (2)chance of oversea study, (3)faculty, (4)scholarship, (5)tuition, (6)location, (7)internship, (8)career, (9)campus 
and (10)reputation. Curriculum, faculty and chance of oversea study have greater correlation to and more significant influence on 
school enrollment. In other words, students pay more attention to these items while selecting universities and they are also the 
key factors influencing students' evaluation and willingness to study. In addition, scholarship, tuition, location and internship are 
the second most important factors affecting school enrollment. Career, campus and reputation, however, do not have significant 
influence on school enrollment. It is hoped that the research results presented in this study can help relevant schools to 
understand students' total preferences of choosing the university, and serve as an important information for universities to 
formulate enrollment strategy and relevant future operational activities. 
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Table 1: Demographic Variables 

 Group Frequency %Percent 

Gender Female 191 60,8 

Male 123 39,2 

Total 314 100,0 

Marital Statues Married 147 46,8 

Single 167 53,2 

Total 314 100,0 

Seniority  Less than 1 year 
63 20,1 

1-5 years 204 65,0 

6-10 years 29 9,2 

11-15 years 15 4,8 

21 years and over 3 1,0 

Total 314 100,0 

Age 20-29 years 171 54,5 

30-39 years 113 36,0 

40-49 years 25 8,0 

50 years and over 
5 1,6 

Total 314 100,0 

Hometown Village 32 10,2 

Sub -district 15 4,8 

Town /District 83 26,4 

Province 67 21,3 

Metropolitan city 117 37,3 

Total 314 100,0 

 

Our major research question is to understand the relationship between the leadership styles and trust as well as determining the 
salient leadership style in our sample. Our suggested hypotheses are:  

1. Ethical leadership has a significant effect on organizational trust or vice versa. 
2. Democratic leadership has a significant effect on organizational trust or vice versa. 
3. Autocratic leadership has a significant effect on organizational trust or vice versa. 
4. Delegative (laissez faire) leadership has a significant effect on organizational trust or vice versa. 

In sum, organizational trust - be it managerial or interpersonal - encourages people to take risks and draw lessons from errors. 
Therefore, trust is a challenge for people to learn and develop their competencies better in trustworthy environments where 
people are not afraid of the fact that others might take advantage of them.  Interpersonal trust has both cognitive and affective 
components. The cognitive aspect is based upon prior experience and familiarity from the past and it is conditional, while the 
latter focuses on reciprocal emotional investments for the future. Thus, open and transparent communication, collaboration and 
teamwork depends on trust, flow, and leadership as suggested by Clark (1997), Csikszentmihalyi (1990) and Luhmann (1979). 
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4. FINDINGS AND DISCUSSIONS 

Below we have summarized the descriptive statistics on scales of leadership styles. 40 Questions with their frequencies are as 
follows: (See the research questionnaire with 56 questions excluding demographic variables at the Appendix). 

Table 2: 40 Survey Questions and their Frequencies 

  
Frequency 
%Percent    

I strongly 
disagree 

I do not 
agree 

undecided I agree I strongly 
agree 

Mean Std. 
Deviation 

Q 1 
Frequency 59 57 30 109 59 

3,17 1,418 
Percent 18,8 18,2 9,6 34,7 18,8 

Q 2 
Frequency 71 59 26 103 55 

3,04 1,458 
Percent 22,6 18,8 8,3 32,8 17,5 

Q 3 
Frequency 23 51 34 118 88 

3,63 1,250 
Percent 7,3 16,2 10,8 37,6 28,0 

Q 4 
Frequency 58 55 49 91 61 

3,13 1,403 
Percent 18,5 17,5 15,6 29,0 19,4 

Q 5 
Frequency 12 17 20 90 175 

4,27 1,054 
Percent 3,8 5,4 6,4 28,7 55,7 

Q 6 
Frequency 14 17 22 109 152 

4,17 1,071 
Percent 4,5 5,4 7,0 34,7 48,4 

Q 7 
Frequency 13 16 16 91 178 

4,29 1,055 
Percent 4,1 5,1 5,1 29,0 56,7 

Q 8 
Frequency 21 29 44 122 98 

3,79 1,176 
Percent 6,7 9,2 14,0 38,9 31,2 

Q 9 
Frequency 19 25 26 112 132 

4,00 1,171 
Percent 6,1 8,0 8,3 35,7 42,0 

Q 10 
Frequency 13 23 33 90 155 

4,12 1,120 
Percent 4,1 7,3 10,5 28,7 49,4 

Q 11 
Frequency 16 26 42 109 121 

3,93 1,144 
Percent 5,1 8,3 13,4 34,7 38,5 

Q 12 
Frequency 10 11 20 78 195 

4,39 ,980 
Percent 3,2 3,5 6,4 24,8 62,1 

Q 13 
Frequency 9 8 15 77 205 

4,47 ,919 
Percent 2,9 2,5 4,8 24,5 65,3 

Q 14 
Frequency 13 9 40 85 167 

4,22 1,049 
Percent 4,1 2,9 12,7 27,1 53,2 

Q 15 
Frequency 4 20 53 125 112 

4,02 ,947 
Percent 1,3 6,4 16,9 39,8 35,7 

Q 16 
Frequency 29 25 87 91 82 

3,55 1,220 
Percent 9,2 8,0 27,7 29,0 26,1 

Q 17 
Frequency 17 15 49 86 147 

4,05 1,142 
Percent 5,4 4,8 15,6 27,4 46,8 

Q 18 
Frequency 12 17 33 86 166 

4,20 1,076 
Percent 3,8 5,4 10,5 27,4 52,9 

Q 19 
Frequency 10 14 26 81 183 

4,32 1,017 
Percent 3,2 4,5 8,3 25,8 58,3 

Q 20 
Frequency 10 9 22 64 209 

4,44 ,972 
Percent 3,2 2,9 7,0 20,4 66,6 

Q 21 
Frequency 10 11 21 77 195 

4,39 ,983 
Percent 3,2 3,5 6,7 24,5 62,1 

Q 22 Frequency 12 8 27 80 187 4,34 1,006 











 

Research Journal of Business and Management- RJBM (2019), Vol.6(2). P.121-136                                                             Yuksel, Oran  

 

_____________________________________________________________________________________ 
DOI: 10.17261/Pressacademia.2019.1052                                                    130 
 

Figure 2:   SEM Model 1 - The Effect of Trust on Leadership Styles 

 

 

Table 6: Structural Equation Model 1 SEM Model 1 R2 

DL/ LF = 0,559* (MT) 0,312 

AC = 0,353*( MT) 0,125 

EL = 0,876*( MT) 0,768 

DL = 0,824*( MT) 0,679 

(Goodness of fit: Cmin/df:2.365; GFI:0.726; CFI: 0.873; AGFI: 0.701; PGFI: 0.666; NFI: 0.8; TLI: 0.876). (Bootstrap:900 max likelihood). 

 

The first SEM has been found significant at 5 % confidence level. In this model, dependent variable is leadership style and the 
independent variable is organizational trust.  

There is a positive causal relation between delegative leadership and managerial trust (+0.559 standardized weight/ coefficient).  
Managerial trust has explained with an effect of 31.2 % of delegative leadership style. 

There is a positive causal relation between autocratic (controlling) leadership and managerial trust (+0.353 coefficient).  
Managerial trust has explained with an effect of 12.5 % on autocratic (controlling) leadership style. 

There is a positive causal relation between ethical leadership and managerial trust (+0.876 coefficient).  Managerial trust has 
explained with an effect of 76.8 % on ethical leadership style. 

There is a positive causal relation between democratic leadership and managerial trust (+0.824 coefficient).  Managerial trust has 
explained with an effect of 67.9 % on democratic leadership style. 
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