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Summary
The purpose of this assessment research is to select ‘uncertainty management in entrepreneurship’ as a research topic and critically review the relevant literature of this topic over the last 10 years. Additionally, the epistemological, ontological and ethical consideration in this study will be fully examined. 
The paper includes 2 parts. In the first part of the research paper, a detailed critical literature review of uncertainty management of entrepreneurship are carried out and supported by a series of relevant uncertainty management theories. The literature of the effect and meaning of uncertainty, principle of uncertainty, uncertainty in entrepreneurial action, and uncertainty management of entrepreneurship are critically reviewed. 
In the second part of the paper, the author elaborately discussed an international journal article named 'Entrepreneurs decision making under different levels of uncertainty: the role of emotions an' which was written by (Brundin& Gustafssun, 2013) in order to determine the research philosophy, ethics, reliability and validity.
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[bookmark: _Toc5147727]PART 1: CRITICAL LITERATURE REVIEW

[bookmark: _Toc5147728]INTRODUCTION
Brashers (2001) stated that knowing different types of uncertainty could enhance people's capability to understand its impact and effectiveness on behaviour and to develop strategies for improving their lives. People are living in a very diverse and strong competition of business venture fuelled by the rapidly developing world and fast growing technology. According to Start-up Britain (2015), in 2015, it was a record-breaking year in start-ups scene in Great Britain, with over 600,000 various firms, enterprises and organisations to launch. And in Montana, America, 540 people became to entrepreneurs per month out of every 100,000 adults in 2015 (Kauffman Foundation Report 2015). Therefore, it seemed that more and more people want to live for the achievement, satisfaction and fulfilment of doing what they desire instead of being employed for jobs that they may not really like.
However, the entrepreneurship is not an easy way of getting success. And not everyone who discard “job work” mindset can successfully manage themselves to make right entrepreneurial activities. There is a large gap between desires and actions. There were normally high failure rate of business start-ups, thus, entrepreneurial failure can be considered as another type of the business experiment. Although the use of technology could enhance the possibility of business success, anxiety of uncertainty can also stop entrepreneurs moving forward what they are interested in.
All entrepreneurial activities are inherently uncertain, and uncertainties are inevitable attribute in entrepreneurial venture (Jeffery S. McMullen and Dean A. Shepherd, 2006). Then how can entrepreneurs strive to reduce uncertainties throughout their entrepreneurial journey? According to the explanation discussed by researcher Brashers (2001), uncertainty can generate positive results if people can make an appropriate and effective management. As a result, if uncertainties are manageable, what and how entrepreneurs can do to enable their businesses to move forward by effective uncertainty management?
In the following section, a detailed critical literature review is carried out in order to provide the most relevant theatrical supporting evidence and analysis.  


[bookmark: _Toc5147729]UNDERSTANDING OF UNCERTAINTY

[bookmark: _Toc5147730]What is the Uncertainty and Where is the Uncertainty
Uncertainties may occur if details and information of circumstances and environments become ambiguous, unpredictable, complex, or probabilistic; when individuals find knowledge and information unstable, unreliable and conflicting(Barbow, Hinse, & Kasch, 2000). Entrepreneurs can also perceive many different types of uncertainties while they evaluate the probability of events or business activities. And the experienced uncertainties may be increased if the likelihood of events or business activities are considered to be half (Barrow, 1992) or when every option looks equally possible If multiple or different alternatives exist (D E. Brashers, 2001).
[bookmark: _Toc5147731]Meaning and Effect of Uncertainty
Uncertainty can make a heavy impact on people's perception, cognition, emotion, and behaviours (Van den Bos & Lind, 2002). Uncertainties may also make decision-making and problem-solving more difficult; could cause the perceived failure to predict and influence a person’s future; may resist the explore for significance. (D.E. Brashers, 2003).
Uncertainties are usually explained as an anxiety-producing cognitive state to manage by information-seeking behaviour (Berger & Bradac, 1982; Gudykunst, 1995; Kuhlthau, 2004). Van Boset (2008) indicated that uncertainty as a very disturbing or aversive experience. On the other hand, other research highlighted the  significance and inherency of uncertainty in real world, illustrating it as “natural rhythm to the world(Mishel, 1990)” and “fundamental characteristic of complex systems (Merry, 1995).”
[bookmark: _Toc5147732]Principle of Uncertainty
Some academic research explained certain distinctive characteristics of uncertainty, as follow:
1) Uncertainty can be considered as fundamentally self-cognitive; may often be in the beholders' eyes. Even people who possess much information on the issues can sometimes still feel uncertain (D.E. Brashers, 2013).
2) Sometimes, uncertainty can be multi-layered and interconnected (Barrow, 1995). If there are multiple uncertainties exist at the same time, the solution of one issue could let other issues appear or change(Barrow & Kline, 2000).
3) Uncertainties are temporal; they may be chronic or just a short period(Lazarus & Folkman, 1984; Michel, 1990).
4) People's reaction toward the uncertainties involve the individual emotional responses and appraisals (Brashers, 2001), and uncertainties evaluation vary per situation or people(Brashers, Neidig, Haas, et al., 2000; Sorrentino and Roney, 2000). It is possible that uncertainty could become to opportunity. Additionally, individuals could have mixed feeling and reaction when they face both positive and negative uncertainties (Folkman, 1997). People may often create expectation out of uncertainties by embracing and reframing them an essential part of their lives(Michel, 1990).
5) Responses and appraisals to uncertainties may vary in different countries, affected by their local cultures (Y. Liu, T. Almor, 2014); Western society considers uncertainty as something to be controlled or avoided (Lind and Van sanctum Bos, 2002), but Eastern society may normally tend to consider uncertainties as something to be embraced and  endured (Mor, et al., 2013; Pun, et al., 2000).

[bookmark: _Toc5147733]UNCERTAINTY IN ENTREPRENEURIAL ACTION

[bookmark: _Toc5147734]Entrepreneurship, Start-up and Uncertainty
Entrepreneurship requests actions (Higgins & Kruglanski, 2000). All types of entrepreneurs are doers regardless of what types of businesses they are doing. And their business actions are inherently uncertain because they occur over time, and the future may be unpredictable(Mises, 1949). Furthermore, creativity, novelty, and innovation — the genetic characters of entrepreneurial actions intensify uncertainties (Amiable, 1997). Hence, entrepreneurial actions may encounter uncertainties anytime. Coincidently, this characterization is similar to the entrepreneurial definition in the first theory of the entrepreneurship by Link& Hebert;
As far as start-ups are concerned, start-up procedure is often in the initial stage of companies' operations. There is no fixed definition and description of entrepreneurial start-ups that commonly agreed by all academic fields and industries, but an essential attribute that all can agree on is entrepreneurial start-ups are designed to seek for scalable business models. Entrepreneurs normally focus on growth unconstrained by geography, therefore, most of them may need to confront the vulnerability from high cost and limited revenue in their initial stage of operation(Investopedia), until they get enough funding from angel investors, venture capitalists or other resources. “New companies highly likely are vulnerable to the liabilities of new changes, and such impact may be particularly severe when industries are in their formative years”(Aldrich and Fiol 1994, 645) due to besides from financial vulnerability and the creativity, novelty, and innovation of solutions.
Although start-up companies are not requested to be tech-oriented by their definition- certainty, start-up companies or businesses usually adopt new technology and new markets to develop themselves or resolve issues. For instance, Skype and Snap Chat apply live video chat technologies into their communication service, and Uber and Airbnb introduce shared economy model into the existing taxi and hotel industries. Therefore, the development of new businesses and industries are seldom straightforward and easy, and there is no simple guidance for emerging industries(Jason, 2011). The newness of solutions may cause the uncertainty in the establishment of new customer base and lack of established process or structures (Clegg, Rhodes, and Kornberger, 2007) because the pre-existing structures and customers are normally ignorant of the strength of the new technologies. So, start-up businesses may also usually engage with emotional instability (Johan Jansson, 2011).
Hence, it is really difficult for many aspiring entrepreneurs to achieve their primary expectations and therefore approximately 60% of new start-up businesses failed in their first five years (Martin and Ingrid, 2001). As a result, this situation can illustrate the value of research on uncertainty management for start-up entrepreneurs that could make a difference to the industry.
[bookmark: _Toc5147735]Uncertainty in Entrepreneurship
Uncertainties can be distinguished between ‘risks’ (Knight, 1921). Even though risks are predictable and measurable, uncertainties are not predictable and difficult to control. Refer to the situation where risks could not be communicated in terms of mathematical probability such as the results of the sports games, investments and election(Knight 1921/2006).
Figure 1: Risk vs. Uncertainty
[image: https://cdn-images-1.medium.com/max/800/1*wtZ__KyA8GbHQrCP-QQS5g.gif]
Source: (Toolkit for the Economic Evaluation of World Bank Transport Projects, Institute for Transport Studies, University of Leeds, 2003)
According to this distinction, Alveraz & Busenitz (2001) and Loasby(2002) explained that entrepreneurial decision-making process could take place under the condition of uncertainties, whereas the non-entrepreneurial decision-making process may take place under the condition of risks, and that is the most critical difference between those two types of decision-making processes.
There are a variety of literature reviews in terms of the entrepreneurship uncertainties. And there is also a wide range of literature review regarding uncertainties in making entrepreneurial actions to becoming entrepreneurs in coordinating the resources and organizations. A critical literature review regarding entrepreneurial uncertainties according to the linear stages of entrepreneurial actions are as follow:
Becoming Entrepreneurs
The research question of 'Will uncertainties impact entrepreneurial actions?' is still arguable, and there is no common and consistent answers or explanations from the academic perspective. However, according to how researchers conceptualize entrepreneurial uncertainties, there are mainly two aspects to this argument. One aspect considers that the reason why uncertainty can affect entrepreneurs' activities is because of the lack of professional and relevant knowledge (e.g., Busenitz, 1996; Gaglio & Katz ,2001), paying attention to the perceived amount of uncertainties (Kaish & Gilad, 1991; Kirzner, 1979). Another aspect believes that the difference between entrepreneurs and non-entrepreneurs is the willingness of bearing uncertainties (e.g., Douglas and Shepherd, 2000), which focus on the response and evaluation of entrepreneurial uncertainties(Knight, 1921; Schumpeter, 1934). Thus, in this circumstance, resistance to uncertainties can be seen as a barrier for prospective entrepreneurs. Therefore, to become entrepreneurs, the individuals will need to deal with uncertainties in both motivation-wise and knowledge-wise(Higgins & Kruglanski, 2000).
Investing in market opportunities
Being entrepreneurs means that people are in the position of making decisions on a daily basis although with overloaded information, time pressure and emotional friction (Baron, 1998). Particularly, it also means that people need to clearly decide whether to invest their money and time into the attractive but nerve-wracking opportunities and with no additional guaranty. Hence, entrepreneurs must be able to do the decision-making when they are in uncertain situations(Shackle, 1979). Certain research described that many entrepreneurs just appear to be more motivated to pursue their businesses. As a result, if entrepreneurs continuously making an investment, such entrepreneurial activities could demonstrate persistence and therefore effective leadership (Yukl, 2010).
Organizational Decision Making
The specialty and profession of entrepreneurs are to determine and take responsibilities for the decision-making that can impact the key factors of organizations (Hebert, Link, 1988). Casson (1982) highlighted that the critical roles of entrepreneurs are to coordinate the scarce resources. Additionally, Milliken & France, J (1987) explained why companies classify the uncertainties into three types and then apply different strategies on the same environmental uncertainties.
First of all, 'state uncertainties', also known as synonyms of environmental uncertainties, and usually exists regarding the situation itself. If entrepreneurs discover certain environmental factors of their organizations are unforeseen, they may find them as ‘state uncertainties’. Secondly, 'affect uncertainties' are uncertainties that further derived from not aware of the possible impact of the environmental change. Lastly, 'response uncertainty' happens if decision-makers do not understand how to respond to uncertainties due to the lack of knowledge or awareness (Milliken & France, 1987).
For instance, uncertainties of an HR decision-maker under the Merge& Acquisition (M&A) process incorporates: if the HR manager has to decide the next recruitment plan but he feels uncertain because the M&A outcome is still unforeseen. And this is 'state uncertainties'. When the HR manager has realised outcomes, but he is unable to forecast the impact of M&A in terms of the HR process. And he is facing the 'effect uncertainty'. When the HR manager is aware of both upcoming M&A outcomes and possible impacts, but he feels uncertain about how to react. Then it is the 'response uncertainty'(Milliken & France, 1987).
Mckelevie (2001) discovered that entrepreneurs make different decisions depending on the types of uncertainties (state, effect and response uncertainty) and then utilize and develop opportunities.
[bookmark: _Toc5147736]UNCERTAINTY MANAGEMENT FOR ENTREPRENEURS
The uncertainty management is one of the must-have abilities of entrepreneurs (Schendel, 2007). And “entrepreneurial activities are the process of transforming uncertainties into opportunities” (McMullen & Shepherd, 2006)
Uncertainty Management Theories can provide a framework for knowing and exploring entrepreneurial uncertainty management. Although there was no previously applied uncertainty in entrepreneurship and business start-up context, factors of interpersonal, organizational and health dimensions have been incorporated into uncertainties. The issue of whether uncertainty must be predicted and reduced or not is still highly arguable(Hogan, 1983; Stevens and Fiske, 1995). On the other hand, some other recent research disclaimed that uncertainty management can be very important for maintaining hopes (Brashers, Neidig, Hass, et al., 2000).
[bookmark: _Toc5147737]Uncertainty Management Theory

Seeking and avoiding information
Uncertainties are inherently communicative in that they are normally caused by unbalanced information(Brashers, Neidig, Haas, et al., 2000). Hence, the quality, quantity, and the source of the information are very crucial for managing uncertainties. However, it is quite complicated to discover the linkage between information and uncertainties. According to Shannon and Weaver (1949), traditional research suggested certain simplified linear models that uncertainties imply a lack of information, and this may request the development of information seeking and uncertainty controlling models. Some researchers indicated that information seeking for uncertainties can be seen as “goal-directed” behaviours. Wilson defined that people usually take four steps to resolve problems, and every step increases the level of uncertainty. The four steps are: 1) identifying problems, 2) defining problems, 3) problem resolutions, and 4) solution statement. However, sometimes information is not required to be extremely accurate; and what people perceive absolutely accurate usually turns out uncertain(Planalp and Honeycutt, 1985).
Recent concept in terms of uncertainties and information suggest a more complex relationship that uncertainties do not always motivate information exploring. Researchers indicated that information may also maintain and reduce uncertainties, and not only increase. People may enhance uncertainties by purposely discovering new alternatives and information that is contradicting to their current beliefs or circumstance. In addition, individuals could also avoid the information when they are distressing or overwhelming by maintaining uncertainties (Brashers, 2001).
Adapting to chronic uncertainty
People adaptation. if there are chronic uncertainties, people would change the way of deciding and managing with accordance of uncertainties (Brashers, 2001). Furthermore, people sometimes also ignore or accept uncertainties, or just rely on  transcendent power and faith. People also may use  minimal level of information and innovative way to make decisions or seek resolutions. 
In order to reduce the impact of uncertainties and the complexity of environments, people developed routines and structures which called “cocoon of uncertainty”. People in companies manage uncertainties by enhancing the level of prediction through stereotyping. For instance, when organizations react to environmental uncertainties, the organizations could reinforce policies that they feel predictable or reliable (Merry, 1995).
Obtaining assistance with uncertainty management
Albrecht & Adelman (1987) discussed that uncertainty management is promoted by the other supportive factors and people because the uncertainty is interconnected and multi-layered. Therefore, when there is enough stability and reliability in social relationships and lives, perceived uncertainties may be reduced. Supportive factors and people enable individual to evaluate uncertainties in a better way by questioning, motivating, encouraging, and reassuring it (Brashers, 2001).
On the other hand, the most challenging part of supporting uncertainty management is common expectations between the support receivers and providers. Some people likely want to minimize uncertainties while  some other people consider uncertainties as positive opportunities. Brashers, Neidig, Haas, et al (2000) considered that self-advocacy ability could be the resolution for this Dilemma, and the support receivers and support providers can have continuedly discussion to avoid the dilemma.
[bookmark: _Toc5147738]Managing Anxiety of Uncertainty and Communicating effectively
The anxiety of uncertainties means by-products of perceived danger and threat of situations. And it's not like fear because anxiety is objectless and interpretations are varied per individuals' understanding(Spielberger, 1976). Certain studies have discovered that uncertainty anxiety is related to communication effectiveness. 
Anxiety and uncertainty management(AUM) theories emphasize communication frameworks, suggesting that the effectiveness of communication could a very important factor in individuals' abilities to deal with their anxiety or uncertainty. Peoples who are able to manage their anxiety and communicate well may have a better capability in predicting and understanding someone else's emotion, attitude, and behaviour(Gudykunst, 1995).
On the other hand, uncertainty anxiety may be not always negative. AUM shows that there is the optimal level of uncertainty and anxiety in interpersonal communication (Gudykunst, 1993). when uncertainties and anxiety are lower than the minimum threshold, people could feel boring and start to loose morale and motivation in communication. Meanwhile, when uncertainty and anxiety are above the maximum level of threshold, people can be uncomfortable to interact. Therefore, in order to communicate more efficiently, the level of anxiety of uncertainty should be maintained in between of the maximum and  minimum threshold (cf Csikszentmihalyi, 1990; Janis, 1985; Schneiderman, 1960).


Figure 2: An illustration of the basic AUM theory
[image: https://cdn-images-1.medium.com/max/800/1*moJ_bzg7Z0IBF2sGZbvSeg.png]
Source: W.B. Gudykunst, T. Nishida, International Journal of Intercultural Relations 25 (2001) 55–71.
[bookmark: _Toc5147739]Critical Review and Comparison of UMT and AUM Theories
Uncertainty Management Theory (UMT) and Anxiety of Uncertainty Management Theory (UMT) share identical concepts of uncertainties. They assume that uncertainties could be controlled. In addition, both of these theories study the emotional stimulation of uncertainties. Moreover, self-confidence and desire could be factors of enhancing  uncertainties whereas embarrassment and stress might not necessarily increase this propensity (Brundin& Gustafsson, 2013).
however, these two theories are significantly different. First of all, these two theories indicate the different sequences of the uncertainties. UMT pays more attention to  the cognitive status itself and does not usually consider that uncertainties can produce the feeling of anxiety. In contrast, what AUM focus more on evaluating outcomes of uncertainties- is  the anxiety of uncertainty.
Secondly, UMT can address the impact of uncertainties in a wide background while AUM merely focus on interpersonal interaction  or intergroups.
Thirdly, even though the explanations of uncertainties are similar in these two theories, there are some differences in the conceptualization of the impact of uncertainties. Some studies of UMT illustrate that uncertainties may create neutral or even more positive outcomes such as high expectation or excitement, not just anxiety itself. AUM views uncertainties stimulate anxiety.
Additionally, both of theories have different causal relations amongst their variables. UMT take account in multiple causes and results relations of uncertainties, but AUM more specifically pay attention to relationships between the feeling of anxiety and interaction effectiveness.
Lastly, the major difference in causal relations among both of AMT and UMT theories could cause different strategies in uncertainty management. UMT mainly concludes three types of uncertainty management: 1) information search, 2) adapting chronic uncertainties, 3) looking for assistance. And AMT recommends mindfulness and effectiveness in communicating to mitigate the feeling of anxiety and uncertainties.
[bookmark: _Toc5147740]The Gap of Literature Review
The literature review is mainly focused on entrepreneurial uncertainty management and specially look into the start-up businesses. The major theories were Uncertainty Management Theory (UMT) and Anxiety of Uncertainty Management Theory (UMT) respectively. However, there are still certain theories and conceptual frameworks which are also important for entrepreneurial uncertainty management such as Entrepreneurial Emotion, The Effectiveness and Importance of Business Planning, Critical Relationships Between Business Performance and Business Planning, uncertain business environment management and  entrepreneurial resilience. As a result, all these theories can be considered as the gap in the literature review, and they will be covered in the further DBA research.



[bookmark: _Toc5147741]PART 2: CRITICAL REVIEW OF A JOURNAL ARTICLE

[bookmark: _Toc5147742][bookmark: _Hlk4620860]Full reference of the journal article:
Brundin, E. and Gustafsson, V., 2013. Entrepreneurs' decision making under different levels of uncertainty: the role of emotions. International Journal of Entrepreneurial Behaviour & Research, 19(6), pp. 568-591.
Additional information of the journal article:
Additional information- Website link: https://login.ezproxy.uwtsd.ac.uk/login?url=https://search.proquest.com/abicomplete/docview/1445025065/12D452E4F9AF4550PQ/2?accountid=130472 

[bookmark: _Toc5147743]Introduction
The international journal article being reviewed mainly focused on 'Entrepreneurs' decision making under different levels of uncertainty: the role of emotions'. The purpose of this journal article was to study the investment decision-making of entrepreneurs under uncertain conditions and environments in constant investments where the researchers (the authors of the article) examined the roles and influence of emotion to discontinue or continue investments. The research method of the article was a conjoint experiment and 101 entrepreneurs' 3,232 investment decision-making were involved in the research. The research participants (entrepreneurs) were given a case of an investment where dependent variables were the entrepreneurs' propensity to allocate more resources to the described investments. The authors evaluated the willingness of participants to allocate more investment on a seven-point Likert-type scale. The independent variables of the research were the experienced emotions of entrepreneurs which were determined by the two levels of high and low. In the finding of the article - challenge, self-confidence, and expectation can enhance the propensity to carry on further investment as do the enhanced level of uncertainties. However, embarrassment and strain may not be the major factors of increasing this propensity, but, high level of uncertainties decrease the intention to carry on further investment. In contrast to the escalation of commitment theories embarrassment could not make entrepreneurs more prone to invest under uncertain conditions or business environments. And frustration has no significant impact on the decision-making of investment, which conflicts the theories and did not support the hypothesis. The limitation of the research article only paid attention to a limited number of emotions. The implication of the research journal article was to provide a clearer understanding of the role of entrepreneurs' emotions in investment decision-making under different levels of uncertainty may enable entrepreneurs to enhance the quality of their decisions. In addition, the research was carried out with an experiment where research respondents participated which increased the ecological validity of the research paper. Emotions could partially explain why entrepreneurs persist with underperforming projects. Uncertainties are important moderating variables in the decision-making processes.
[bookmark: _Hlk4798272][bookmark: _Toc5147744]Research Philosophy of the Journal Article
The research of this journal article was carried out with a conjoint experimental study. The main purpose of the conjoint study is to determine what consolidation of a limited number of characters or attributes could be more influential on people's decision- making. Importantly, a conjoint study is a survey-based statistical method which is normally applied in market research or social science that can help researchers to determine how people differentiate and value different characteristic or attributes such as features, functions, usage, and benefits that make up any products or services (Green& Srinivasan, 1990). So, although the article investigates emotion, the research approach is more tend to be quantitative.
Thus, the research philosophy of the journal article is more tend to be positivism. As for the research philosophy of 'positivism' is concerned, in its essence, positivism is exactly based on the perspective that science is the merely manner to learn about the truth. 
[bookmark: _GoBack]Positivism adheres to the perspective that merely “factual” knowledges obtained and understood by observation (the senses), including measurement, can be also acceptable and reliable. In a positivism approach the role of researchers are restricted to collecting and interpreting data in objective ways. In those types of research and studies, findings are normally quantifiable or observable.
'Positivism' research philosophy heavily relied on quantifiable observations that result in statistical analysis. And positivism has been already indicated  that “as a type of research philosophy, it is in accordance with the empiricist perspective that knowledge stems from human (people's) true experience. Moreover, it also includes ontological and atomistic point of view of the society as comprising discrete, observable events or elements  that interact in a describable, regular or observable manner”(Collins, 2010).
Furthermore, in positivism research philosophy,  researchers can be independent form the research and there is no provision for human interests within the research. Crowther and Lancaster (2008) discussed that as a type of general rules, positivist research normally utilize deductive approach, nonetheless inductive research approach is commonly associated with a phenomenology philosophy. In addition, positivism studies are related to point of views that researchers need to pay attention to facts, but phenomenology usually pays attention to the implication and has provision for human interests. As a result, a research with positivist paradigm is based merely on facts and consider any events to be objective or external.
[bookmark: _Toc5147745]Ontology, Epistemology and Axiology 
Ontology means the research of existence, and it is also called metaphysics. Ontology studies the substrate of being which in the created society or world is divided into potency and act. As a result, ontology is about what exists and what does not exist. It is a pillar of metaphysics. Moreover, metaphysics is usually determined by epistemology.
Epistemology means the research of knowing, it is about what is knowledge both as things in themselves and as functions as the reasoning, gnoseological, and intellective, activities of the seeking, exploring and discovering subjects. It examines what we know, essences, and how we know them, by both intuition and reason. Imagination, sense and memory are included under the umbrella 'coverage' of epistemology as a part of research philosophical discipline because the contents of the three are utilized by the minds in their activities of knowing the world, society and themselves. As far as 'Epistemology' is concerned, it has the following features: 1) Scientific methods; 2) Normally are observable and measurable facts; 3) Law-like generalizations; 4) Focus on numbers; 5) Causal explanation and prediction as contribution.
Axiology means the research of the nature of the worthy conceived of as value, particularly as to aesthetic, ethic and , which may be value-based reality. In other words, axiology is about value creation such as positivity or negativity, moral or immoral, ethical or unethical. Questions regarding to what the meanings of lives are and how people could live. Axiology is normally defined by both metaphysic and epistemology.
Table 1: the comparison of ontology, epistemology and axiology
	Ontology
	Epistemology
	Axiology
	Typical methods

	Real, external, independent
 
Only one true reality
(universalism)
 
Granular (things)
 
Ordered
	Scientific method
Observable and measurable facts
 
Law-like generalizations
Numbers
 
Causal explanation and prediction as contribution
	Value-free research
 
Researcher is detached, neutral and independent of what is researched
 
Researcher maintains objective stance
	Typically deductive, highly structured, large samples, measurement, typically quantitative method of analysis, but a range of data can be analysed


Source: research-methodology.net 
So, refer to the research article, it mainly focused on 'Entrepreneurs' decision making under different levels of uncertainty: the role of emotions'. The purpose of this journal article was to study the investment decision-making of entrepreneurs under uncertain conditions and environments in constant investments where the researchers (the authors of the article) examined the roles and influence of emotion to discontinue or continue investments. The international journal article being reviewed utilized a metric conjoint experiment and 101 entrepreneurs' 3,232 investment decision-making were involved in the research. In a conjoint experiment , people can judge a variety of hypothetical decision profiles. And those profiles according to many different decision characteristics, which are determined by different levels (such as high or low) and represent any independent variables So, the decision can represent dependent variables. Conjoint research are applied broadly in the professional areas of strategic management, marketing management, entrepreneurship and psychology and so on(Green et al. , 2001), and investment decisions (Shepherd and Zacharakis, 1997). Furthermore, conjoint experiment is normally considered as effective tools in entrepreneurship research (Busenitz et al. , 2003; Lohrke et al. , 2010;  Shepherd, 2011). 
Compared to post hoc research methods including questionnaires, surveys, observations,  interviews, or surveys, the strength of conjoint research is that peoples' reviews are not biased due to their mistaken or missing introspection (Shepherd and Zacharakis, 1997) because this research method is particularly designed to capture respondents' "theories in use" during the period of decision-making process(Busenitz et al. , 2003; Lohrke et al. , 2010). Furthermore, metric conjoint experimental can help researchers to interpret and understand interaction relationships between research variables. In addition, an essential feature of conjoint research method is its high possibility of prediction as far as the real-choice behaviours are concerned (Green and Srinivasan, 1990).
[bookmark: _Toc5147746]Validity and Reliability
Research reliability means that a significant result need to be more than a one-off finding and also be inherently repeatable. Thus, this means that other people can conduct exactly the same tests, under the same condition and be able to generate the same result. This may reinforce the finding of research and enable that the broader scientific community can accept the hypothesis. This prerequisite is very important for a hypothesis establishing itself as a reliable and acceptable scientific truth.
Research validity includes the entire experimental concepts and establishes whether the findings and results of a research fulfil all of the criteria or requirements of the research methods. Internal validity determine how experimental designs can be structured and involves every stage of research methods. And the external validity means the process of testing the results and findings, then, questioning whether there are any other possible or potential causal relationships.
Refer to the journal article, The research was conducted by a conjoint experiment. Therefore the potential limitation of the conjoint experiment relate to its surface (or ecological) validity. For instance, certain researchers have indicated that research participants could merely take the attribute described in the cases related to their evaluation because those are parts of experimental tasks, and that the experimental designs could be too abstract for people to perceive them as real-world circumstance (Shepherd and Zacharakis, 1997). Furthermore, the abstract natures of the research scenario could also lead to lack of motivation in research respondents, therefore, they may refuse to or withhold the cognitive effort necessary to render their true judgment, and this in turn could question the reliability of research data (Smith and Walker, 1993).
In order to offset those limitations, the authors of the journal article considered the emotion where strong theoretical argumentation suggested that may affect entrepreneurs' persistence decision-making, and asked people provide the importance of the described emotion for their decision-making on a Likert scale from 1 (least important) to 7 (most important). Additionally, the authors of the journal article carried out a pilot study with a small group of 15 research participants who helped them to improve their scenarios and also to ensure that the emotion factors were relevant for entrepreneurs'  decision- making process. As a result, the research proves that all emotional factors have certain self-reported importance for entrepreneurs' persistence decision- making process, and it can also demonstrate high level of validity, because every emotional factor used as an attribute in conjoint experiments is empirically validated.
The face validity of an conjoint experiment has been extensively discussed and verified in an earlier time of the methodology (Hammond and Adelman, 1976), and it being an important condition for an extensive use across disciplines in the past 30 years (Green et al. , 2001). Lastly, the face validity of conjoint experiment research has been supported by certain positive feedbacks from the those entrepreneurs (participants) who after the research. (for the original feedback, please refer back to the journal article). 
[bookmark: _Toc5147747]Consideration of Research Ethics 
Ethical consideration in research can be very critical.  Research ethic is the standard and norm for distinguishing right and wrong. Ethical consideration helps to define the differences between acceptable and unacceptable research behaviours.  Research ethic is important because the standard prevent against the counterfeit data and thus,  facilitate the pursuit of truth, knowledge, evidence and accuracy which is the primary objective of conducting research.  Moreover, research ethics are also essential for collaborative work or cooperation because they can encourage environments of trust, accountability, credibility and mutual respect among research participants and organisers(researchers).  It is particularly important when taking account in data collection, sharing, publishing (releasing), co-authorship, confidentiality, copyright guidelines, and any other related issues.  As a result, researchers will have to adhere to standards of ethics in order to ensure the public to believe and support the research. All the research participants needs to be guaranteed and protected by confirming that researchers follow the most proper process and criterion including safety and health condition, human rights, animal welfare, compliance with the law, and conflicts of interest etc. The careful consideration research ethics can heavily impact the integrity of the research projects and validity.
In the journal article, the researchers did not show any personal particulars such as participants' name, gender, age, and type of businesses and so on, this confirms that the researchers followed the basic ethical guidelines and only utilized the necessary information for the data collection and analysis of the research. However, in this journal article, the authors (researchers) did not clearly mention and indicate the consideration of research ethics, as a result, it may be strongly advised to provide an additional section in the chapter of research methodology in order to clarify and specify the detailed considerations of research ethics.
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