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ABSTRACT 
 
 This comparative research documents the impacts of knowing the complications 
of the fair value (FV) applications for the financial analysis on the investment 
decision process. The research is based on comparing the theoretical perfections 
of FV with practical difficulties and manipulation risks of the FV accounting regime 
by utilizing the perceptions of investors on this phenomenon. The article was 
composed of utilizing the concept of historical cost (HC) and state indexation 
based indexation (SIB) evaluation. While comparing the fair value thoughts of the 
investors, their preferences to HC and SIB are also processed. The collected 
evidence provide the results by saying that which magical results can be utilized 
and which of them is out of the reality of today’s business life to apply. The 
financial statements and their disclosures presented according to the governance 
of FV do not provide to be considered exclusivity against HC and SIB according to 
the perception of investors.  This document is not issued in order to spark that the 
SIB method is perfect or HC is the only way that it should be used for the 
evaluation process in accounting. It is also not possible that this debate will have 
an end soon in favor of FV. The contribution of this study to the FV evaluation 
literature is evidencing the perceptions of the investors before and after studying 
the facts of FVA.  
 
Key words: Fair value, historical cost, evaluation models, accounting data quality, 
accounting information quality. 
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INTRODUCTION 
 
Financial reports are the only tools that are used by the 
shareholders to evaluate the company, and valuation 
methods can affect them. In practice and theory, there have 
been more accredited accounting measurement bases: 
historical cost, replacement cost, net output, economic 
value and, more recently, the fair value (Porter and Norton, 
1998). FV has also can create outcomes on financial 
instruments. The target of evaluation models to provide 
sufficient data to the shareholders and investors. There are 
lots of shareholders and investors who are in the decision 
process of buying or selling of the shares of an entity. The 
accounting department is the only source for assisting 
these persons with financial statements and their 

disclosures. After the publishing of FV Measurements (FAS 
157) by FASB, Fair Value Accounting (FVA) has had lots of 
scholarly published papers (Landsman, 2016; Bahal et al., 
2008; Christensen et al., 2008; Muller et al., 2008; Peng, 
2008). The discussions and definitions turned around after 
the emitting of FAS 157 definition of fair value (FASB, 
2007) as following “…the price that would be received to sell 
an asset or paid to transfer a liability in an orderly 
transaction between market participants at the 
measurement date.” 
Even though FVA brought a straightforward definition and 
expectations that it would be more reliable than historical 
cost   regime  (Bahal  et  al.,  2008),  practical   applications,  
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shortly, showed the severe complexities, even 
impossibilities.  
FV adjustment system is a contemporary phenomenon, and 
there are harsh arguments from both, proponents and 
opponents. Principle thoughts from the supporters can be 
accumulated around the following outlines: 
 
• After a certain period, recorded values do not represent 
the value of assets or liabilities. 
• The financial statements prepared on the base of the FVA 
regime can provide the readers with competitive prices of 
assets and liabilities that are valid according to the current 
facts of the economy. 
• “Cost” is a critical terminology for accounting certainty, 
but “value” is the base to be considered for the investors. 
• FV results occurred from the unbiased balances of the 
economy, and the value that appeared according to FV 
adjustments cannot have to interfere with others. 
 
As we can observe that according to the proponents, the 
outcomes processed according to the FVA, actually, are 
prepared and presented by the invisible and flawless hands 
of free economic conditions of the market and objecting this 
impeccability is just a wast of time. For example, Eccher et 
al. (1996) quote from the manager of accounting policy for 
the American Bankers’ Association that the proponents of 
FVA reflect that FV could provide early signals for potential 
bank solvency problems. 

We can roughly underline that the favorable words 
related FVA are all acceptable because if there is a 
methodology and if it can eliminate the deficiencies of HC 
system, or if that provides outcomes which are much more 
accurate than those of SIB, there should not be the base to 
object this elegance. There is an accustomed consensus on 
the conceptual framework of an FVA for financial 
instruments (Hitz, 2007). However, nobody, including the 
fiercest opponents of FV, objects these beauties. Everybody 
wishes all financial statements had the perfect figures so 
that the investors or all interest groups can take their 
decision on the base of these announced financial tables. 
There is no critique from the opponents to proponents’ 
these arguments because the concerns of the opponents are 
not regarding the theoretical results of the FV phenomenon, 
but its application process. Penman (2007) says that FVA is 
a plus at a conceptual level, but the concept is different 
from implementation. They claim that the application 
process of FV is not able to provide the theoretical 
commitments of FV. The results of FVA which are set 
according to current situations are subjective or not? 
(Weygandt, et al., 2015). They allege that the potentials and 
facilities of tools that can be utilized by evaluators are not 
enough to present the pledges of FV within the bounds of 
the possibility of financial or economic tools that are valid 
in the evaluation day. IAS 39 showed the implementation 
difficulty of the FV method (Hitz, 2007). HC also has some 
implementation problems because of the difficulty of 

revenue and expense matching but FVA has such matching 
problems for revenue and expense matching, and these are 
serious about being overcome (Penman, 2007). The 
accuracy of income statement based forecasts shows 
difficulties because its elements have low serial correlation 
(Liang and Riedl, 2014). We can also summarize the 
thoughts of the opponents according to the following 
points: 
 
• IFRS 13 Fair Value Measurement is a challenging standard 
to be applied as it is expected because of not having tools to 
provide such results. 
• Required three levels of IFRS 13 are based on theoretical 
assumptions. For instance, Level 1 is built on the quoted 
prices of settled markets for assets and liabilities. Level 2 is 
valid if there are no conditions of Level 1, but there is an 
established market existence of the quoted prices. For this 
reason, Level 2 has more difficulties, but it has a broader 
field of study. Unfortunately, this is not the end because 
there is Level 3 and which has the extreme severe cases for 
implementing what is ordered by FV as long as, even, there 
is no established in order to get a quoted price to evaluate 
an asset or liability. That means that, if everybody knows 
this harmony of problematic cases, everybody, even though 
the proponents accept that the perfect financial statements 
are produced not by the invisible hands of the economy but 
the foreseeable arrangements of the evaluators. 
• The prices of assets or the values of liabilities in the 
market are assumptions evaluated by appraisers.  
• IFRS 13 is mainly used for disclosures, not for financial 
statements. 
• Collecting information for adaption of IFRS 13, especially 
for the items of level 3, is widely discussible and can raise 
lots of confusing questions from the investors. So 
disclosures also need additional information. 
 
Addition to these main critique concerned, the followings 
are also essential: 
 
• Experience of the appraisers in the evaluation and the 
specific field of the evaluated items, 
• Concerning the evaluation period for seasonal products or 
fashion items, 
• The difference between the evaluation date and the date 
of the presentation of financial statements, 
• Interest conflict with the management or shareholders 
and evaluators, 
• What measures have been facilitated to control the risks 
of manipulations on the values of evaluated items, 
• The same asset may have a very different value in 
different locations or countries. 
 
The complaints to historical cost accounting (HCA) because 
of not representing the current market price is valid also 
for FV from another perspective, and the decision-makers 
are    perceived   stimulated   to   chose    one    of   the    two  
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problematic valuation applications. First of all, they are 
motivated about a fact which everybody already knows that 
the HCA regime is not able to represent the current 
economic prices. Sullivan and Sheffrin (2003) state that the 
path to the total FV through methodology difficulties, which 
may be wrong. The historical cost can be defined as 
"sacrifice that was agreed on its entry"(Nikolai et al., 1995). 
Right after this known fact, they offer another system that 
has a magical sound as “Fair” Value and its short 
explanation that FV represents current market prices as if it 
was easily applicable without any difficulties, 
manipulations, and impossibilities. Besides that, Eccher et 
al. (1996) state that HC variables provide more variable 
information than that of FV disclosures in both an absolute 
and incremental sense. Although Nelson (1996) shows that 
FV information is not relevant, while Barth and Landsman 
(1995), Barth et al. (1996), Barth et al. (2001), Ahmed and 
Takeda (1995), and Landsman (2007) suggest that FVA-
based information is more relevant than that of HCA. 
Eccher et al. (1996), Barth and Clinch (1998) and Carrol et 
al. (2003) state that there is a conditional relevance with 
FVA. 

Even though it is clear that HCA is not representing 
current prices level, it has not been accused because of the 
causing of economic crisis, and it has not been accursed 
because it is exposed to manipulations. It is accused 
because of misleading when it is necessary for any 
significant change or purchasing power of equity (Needles 
et al., 1993). When the markets are in an upward trend, 
actually, the deficiencies of FV were not brought into the 
discussion (André et al., 2009). They state that the debate 
against FV oriented accounting regime started when the 
economic downward affected the banks’ balance sheets. For 
example, there were strong blames to FVA on Savings and 
Loan Crisis (1994) and Subprime Market Crisis (2008). If a 
company that prepares its financial instruments according 
to the FV ties itself to the price movements of the market, 
because of this strict connection, the price movements of 
the market, upward or downward, would be reflected in the 
financial statements of the entity by functioning FV. As a 
result, falling prices would oblige banks to dispose or sell 
some of their assets to catch the required financial ratios 
regulated by national banks and or the other regulatory 
institutions. Because FV user companies have been 
connected through the market, it has a contagious effect to 
push up the crisis. Cifuentes et al. (2005) state that the 
interaction of FV may create a vicious circle by imposing 
solvency and can lead to increase systemic risk. Khan 
(2010) states that FV has the potential to lead a breakdown 
of entire banking. William M. Isaac, the former president of 
Federal Deposit Insurance Corporation (FDIC), directly 
accused in 2006 in his testimony in front of the members of 
the Congress that the cause of the melting of whole banking 
system was the accounting system, and because of the rules 
of FV oriented accounting regime hundreds of billions of 
dollars of capital in the financial system have been 

destroyed (Isaac, 2009). Another judgment came from the 
accounting policy manager of the American Bankers' 
Association by saying that setting a fair value is very 
difficult for plenty of commercial and industrial loans 
because they are mainly unique in lending terms and value 
and for these reasons banks are opposed to the FV 
disclosures (Eccher et al., 1996). 

Together with Instruction, this article is organized as 
follows: Background, Literature Review, and Hypothesis of 
the Paper; Research Methodology; Empirical findings; and 
Conclusions, contributions, limitations, and proposed topics 
for further investigations. 
 
 
BACKGROUND, LITERATURE REVIEW, AND 
HYPOTHESIS OF THE PAPER 
 
Background 
 
Since the economic collapse of 1929, there has been a route 
of standardization for the accounting process. The New 
York Stock Exchange management asked the American 
Institute of Accountants (AIA) to settle accounting 
standards that are obliged to proceded by listed companies. 
In 1934, the US Congress asked the Securities and Exchange 
Commission (SEC) to establish strict accounting regulations 
for the listed companies, and during this period, the 
Committee specialized on Accounting Procedure (CAP) was 
established. In 1938, SEC announced the No. 4 of the 
Accounting Series Release as a pronouncement that 
required accounting files to be endorsed with substantial 
authoritative support. In 1962, the first time, Accounting 
Research Study (ARS) 3 was declared by questioning the HC 
evaluation system. It was required all value changes to be 
reflected in the financial statements through accounting 
transactions. 

After Philips (1963) income determination through five 
different methods, American Accounting Association (AAA) 
in 1966 established by four-level evaluation methods. 
American Institute of Certified Public Accountants (1973) 
issued a report by explaining useful information for 
decision-makers. This report states that HC is not the only 
method for asset valuation in a company. In 1984, Financial 
Accounting Standards Board (FASB) announced five 
evaluation options through the No. 5 of Statement of 
Financial Accounting Concept (SFAC) as: 
 
1. Historical cost,  
2. Current cost, 
3. Current market value, 
4. Net realizable value, 
5. Present value. 
 
One of the first scholars was Jones (1988) who settled two 
critical routes for the evaluation process, and the first one 
mention  that  evaluations  should  be  based  on  accounting  
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methods or converting the value of an asset, and the second 
says that financial liabilities should be considered as they 
are settled or diminished. Thereafter, FASB (1993) 
extended the issue by providing guidance and said that 
equity securities had evaluated the other investments, 
which were debt securities. Many other reports followed 
these proceded by FASB, such as SFAS 119, 121, and 123, 
which were for evaluation for different items of assets and 
liabilities. The FASB as Fair Value Measurements (SFAS 
157) in 2006 and the Fair Value Option for Financial Assets 
and Financial Liabilities (SFAS 159) in 2007 were 
significant in the background of FVA. These two standards 
enlarged the field of FVA by including the following items: 

 
1. Loans receivable and payable 
2. Investments in equity securities 
3. Rights and obligations under insurance contracts 
4. Rights and obligations related to warranty agreements 
5. Host financial instruments that are separated from 
embedded derivative instruments 
6. Firm commitments involving financial instruments 
7. Written loan commitments 

 
One of the most important steps was the Sarbanes-Oxley 
(SOX) regulation that was dedicated to treating the 
weaknesses of FVA and reestablishes the reliability of the 
public to the economic institutions and system. The 
scandals of WorldCom and Enron uncovered the 
weaknesses, weaknesses, and risks of the FVA regime. The 
main improvement from SOX is to give responsibility and 
power to the auditors on the preparation of financial 
statements. That means that some part of authority is 
transferred from one group, managers, to the other group, 
auditors. Chang et al. (2009) point out that this application 
is targeted to improve the financial statements which are 
presented to the public. 

FVA was introduced as a magical editor to present 
accurate financial statements, but all these backgrounds 
show after lots of decades from the first applications and 
severe crisis that it is still unsteady and still needs to be 
improved to get more rigorous and, actually, more 
reliability financial statements. 
 
 
Literature review 

 
The literature review of this document has been a survey 
process of scholarly sources on the field of the pross and 
cons of FVA and the investor approaches to the evaluation 
methods. The scholarly sources were mainly journal 
articles, but some books and theses on this particular topic 
were also reviewed. The literature review has provided to 
this study different perspectives on concepts, key findings, 
and the development process of the debate concerning the 
hypothesis of this study.  

The literature review, below, not only presents a summary 
of the sources but also analyzes, compares, discusses, 
evaluates, and synthesis the literature sources by 
highlighting the conflicted, agreed, and neglected points. 

Since the implementation of IFRS 13 by IASB and SFAS 
157 implemented by FASB F, FVA is one of the very 
competitive fields of discussion for accounting scholars. On 
the other hand, the discussions are not focused on in the 
same arena for proponents and opponents. As it was 
mentioned above, the arguments in favor of FV are 
accumulated in theoretical positivenesses, and nobody 
objects these. The proponents indicate the figures 
registered in accounting books according to the HC are not 
representing current values of assets and liabilities. On the 
other hand, opponents are not spending words against 
theoretical arguments. Instead, they put forward their 
opinions by theorizing that FVA has lots of application 
problems that are very challenging to be solved. For 
example, Wallace (2008) claims by illustrating house prices 
that replacing the historical cost with FVA by considering 
hypothetical figures would be a significant mistake.  

Prior studies, for example, from Barth (1994) and Philips 
and Mayne (1970), have focused on the relevancy of the 
value of assets or liabilities. Barth (1994) states that the 
evaluation results of the investment securities of US banks 
have a more detailed, informative capacity than that of HC. 
Later on, Venkatachalam (1996) contributes that the 
disclosures of FVA in the disclosures of financial statements 
of banks explain share prices and present well information 
on the values of derivative instruments. Kirk (1991) and 
Bernard et al. (1995) state that FVA provides extreme 
volatility in the capital ratios of banks, and it does not have 
the power to disclose specific information in financial 
assets. The pros and cons of this discussion have been 
discussed not only by scholars but also by regulatory 
institutions and professional associations. Whereas the 
proponents, such as Berger et al. (1990), Morris and Sellon 
(1991) and Bernard et al. (1995), put forward that FVA is 
more accurate by providing relevant figures in financial 
statements according to the time being. Easton et al. (1993), 
in their study, analyzes the reserves of asset revaluation 
and document the adjustment methods to the price level of 
assets in the market. One of the new studies (Song, 2010) 
compares FV hierarchy and states that levels 1 and 2 have 
more relevant conclusions comparing level 3, and level 3 
has considerably persuasive for corporate companies. Also, 
Riedl and Serafeim (2011) conclude that level 3 has a more 
extensive equity, meaning a higher cost of capital as 
compared with that of level 1 and level 2. 

On the other hand, the opponents, such as Berger et al. 
(1990) and Bernard et al. (1995) state that the assessment 
of FV is based on subjective criteria which can produce 
different results for different appraisers. Barth (1991 and 
1994) has also value relevance study for accounting 
disclosures. She shows through her research-based analysis 
of  relevance  that  extending accounting figures reflect new  
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data that can be utilized by the investor during their 
decision process. According to her, regarding the relevance 
of utilizing a specific value, different perspectives can be 
involved to focus on existing evaluation systems.  

All these studies tried to answer the credibility of FVA 
results upon assets and liabilities. The results of these 
studies reveal that investors think that FV produces more 
relevant financial statements than those of HC, but the 
results of FV varies according to many factors such as types 
of assets and liabilities and the expectation methods which 
were used by the evaluator.  
 
 
Hypothesis 
 
The above-distinguished studies from respectful scholars 
do not have a focus to compare the theoretical perspective 
and practical applications of FV. Investors’ insights 
regarding the theoretical perfection and practical 
difficulties of FVA have not been compared and studied yet. 
It can be proposed through this document how much the 
investors’ enthusiasm is affected to invest in a company 
after knowing the difficulties of FV oriented accounting 
applications. 
This study offers two hypotheses (H), and these two 
hypotheses are built up according to a critical assumption 
which is submitted below: 
 
Investors are not fully aware of the difficulties of 
FVoperations, the subjective evaluations of appraisers, 
and the vulnerability of FV to manipulation risks. 
 
It can be assumed that since its establishment, FVA has 
been discussed among all sides of the relevant persons such 
as scholars and professionals. These discussions are 
evidenced and explained with not only detailed sentences 
but also technical supports. The moment of writing of this 
debate could not end and therefore it can be assumed that 
investors do not precisely what FVA oriented financial 
statements represent and how much their figures are 
relevant to the level of market prices. 
The first hypothesis is a supportive one, and it proposes 
that: 
 
H1. There is no specific demand for FV operated financial 
statements and their disclosures from investors.  
 
The hypothesis claims that investors are unaware of FV 
functions, the arguments of FVA opponents, the severe 
discussions on the impossibility of FV application in 
practice, and its vulnerability to manipulation; therefore 
they do not spotlight their attention to the importance of 
the evaluation methods. This hypothesis is mostly based on 
the assumption that investors focus on the bottom line of 
financial statements, where they would like to see a 
satisfactory profit. Of course, there may be investors who 

consider the details of disclosures and evaluation methods, 
but most of the investors do not have such level to analyze 
these perspectives. Their principal criteria of investor 
preferences are the profit level and if it is more than the 
profit of the previous years and that of competitors.  
The second one is the central hypothesis of the study. The 
first hypothesis lead the study to the central hypothesis, 
and it proposes that: 
 
H2. Investors’ enthusiasm towards the FV based financial 
statements and disclosures would be much less if investors 
can be equipped with analytical and comparative 
explanatory knowledge about how delicate the application of 
FV and how its application process vulnerable to financial 
manipulations. 
 
The central hypothesis of this study claim that if the fact is 
specifically, clearly and definitely transmitted to the 
investors, they will pay attention to the evaluation methods, 
and they would be selective about evaluation methods 
during the investment process in order not to choose FV 
based financial statements because they were introduced 
about the manipulation risks of FVA. The regulatory 
institutions may establish lots of measures in order to 
minimize technical mistakes and manipulations or 
misappropriations because at the end of all measures 
finally there are human’s subjective assessments on the 
processed value of the assets and liabilities. 
 
 
RESEARCH METHODOLOGY 
 
This comparative research study is used to study the 
contemporary phenomenon, FVA, in its real-life context. For 
this purpose, the paper was endeavored to compare FV 
perception of investors with FV application insights of the 
same investors. The comparative analysis of the impact of 
assessment at HC, SIB, and the application model based on 
the fair value assessment on the accounting information 
quality has been analyzed for many decades. This study is 
just a part of this long term discussion, and it was 
composed to determine the perceptions of the investors on 
the accounting valuation bases, more specifically, the 
differentiation of their thoughts regarding FVA outcomes.  

Furthermore, the usage of evidences received from 
different sources is treated to promote the improvement of 
a ‘concentrate level of inspection,’ through that the 
triangulation process is provided. With this triangulation, it 
is considered that construct validity can be achieved 
because the multiple sources of evidence mainly provide 
multiple measures of the same phenomena as far as FVA is 
concerned.  

In the data collection process, the in-depth questionnaire 
was used for significant investors who were selected as the 
primary source of the data collection because it is 
suggested that most comparative studies are about human  
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Table 1: Definitions of the participants. 
 

Questionanaire Investor Representative Total

Returned 32 16 48

Unreturned 11 6 17

Total 43 22 65

Rate of return 74% 73% 74%  
 
 

Table 2: The number of the preferences of the participants on Questionnaire 1. 
 

Questionnaire 1

Never analyze 

the evaluation 

process on the 

investment 

decision 

development.                                

(1)

Rarely analyze 

the evaluation 

process on the 

investment 

decision 

development.                                    

(2)

Sometimes 

analyze the 

evaluation 

process on the 

investment 

decision 

development.                      

(3)

Often analyze 

the evaluation 

process on the 

investment 

decision 

development.                         

(4)

Always analyze 

the evaluation 

process on the 

investment 

decision 

development.                            

(5)

N                             

Valid

N                      

Missing

Historical Cost (HC) 0 28 19 1 0 48 0

State Indexation Base (SIB) 2 22 17 7 0 48 0

Fair Value (FV) 0 28 15 5 0 48 0

Total 2 78 51 13 0 144 0
 

 

 
affairs and well-informed respondents can provide 
essential insights into the situation. Furthermore, it is 
recommended that getting thoughts of the investors 
through sending e-mail is a constructive method of 
obtaining quality data efficiently.  

The study was arranged by contacting with 65 investors 
or representatives who have investments in publicly-listed 
companies in Turkey. Out of 65, the data collection was 
concluded with 48 participants (response rate = 74%). 
Forty-eight participants have received two distinctive 
pages of a questionnaire. They were asked to mark their 
opinions about the evaluation processes which affect their 
investment decision growth. They were required to fill in 
the tables with their thoughts according to the strict 
conditions that at first Table 1 would be completed before 
than Table 2.  

For Table 1, they were asked to mark their insights from 
1 to 5 for each evaluation method, namely HC, SIB, and FV if 
they affect the investment decision process. The scale from 
1 to 5 represents that: 
 
(1) Never analyze the evaluation process on the investment 
decision development. 
(2) Rarely analyze the evaluation process on the 
investment decision development. 

(3) Sometimes analyze the evaluation process on the 
investment decision development. 
(4) Often analyze the evaluation process on the investment 
decision development. 
(5) Always analyze the evaluation process on the 
investment decision development. 
 
In Table 2, after studying the pros and cons of each 
evaluation method, they are asked to give their opinions 
about which evaluation method they prefer to be operated 
in a company that they would invest. It is essential to 
underline that any opinion or guidance on evaluation 
methods was not implied, shared, or transmitted to the 
participants in order not to affect them about each 
evaluation method. Getting information about the 
evaluation methods is left to their discretion. It was, also, 
not asked where and how they were equipped with 
information about the subject matter. After their searches, 
they are required to mark their views for each evaluation 
mechanism from 1 to 5, that represents:  
 
(1) Never prefer to be operated in a company they would 
invest. 
(2) Rarely prefer to be operated in a company they would 
invest. 
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Table 3: The number of the preferences of the participants on Questionnaire 2. 
 

Questionnaire 2

Never analyze 

the evaluation 

process on the 

investment 

decision 

development.                                

(1)

Rarely analyze 

the evaluation 

process on the 

investment 

decision 

development.                                    

(2)

Sometimes 

analyze the 

evaluation 

process on the 

investment 

decision 

development.                      

(3)

Often analyze 

the evaluation 

process on the 

investment 

decision 

development.                         

(4)

Always analyze 

the evaluation 

process on the 

investment 

decision 

development.                            

(5)

N                             

Valid

N                      

Missing

Historical Cost (HC) 0 21 23 4 0 48 0

State Indexation Base (SIB) 0 6 26 15 1 48 0

Fair Value (FV) 10 31 7 0 0 48 0

Total 10 58 56 19 1 144 0
 

 
 
(3) Sometimes prefer to be operated in a company they 
would invest. 
(4) Often prefer to be operated in a company they would 
invest. 
(5) Always prefer to be operated in a company they would 
invest. 
Data collection and classification 
 
The returned and unreturned data are presented in Table 1. 
Out of 65 copies, 48 was returned (74%) from the 
participants. There is no discernible reason for the 
unreturned questionnaire from the participants. 
The questionnaire was used as the primary data collection 
source, and it was sent to the participants. The participants 
are required to mark their perceptions and thoughts from 1 
to 5 by utilizing the Likert summated rating scale. What the 
choices from 1 to 5 represent is identified above.  The 
evaluations from the returned questionnaire are justifiable 
for determining the hypothesis of this study. 
 
 
Data analysis 
 
The returned questionnaires have been analyzed according 
to the below techniques: 
 
Descriptive statistics, and correlation matrix: The 
preferences of the participants for Table 4 have been 
inspected by utilizing Descriptive Statistics at Panel 1 and 
Correlation Matrix at Panel 2 to determine the returns on 
the base of percentages, mean, median, mode, and standard 
deviation. For testing the hypothesis, the Confidence Level 
95%, also, was utilized to observe if there is a considerable 
difference between the means of the outputs from the 
participants. The rejection condition of the hypothesis is 
95% confidence of alpha with - α 0.05 in case the returns of 
the Confidence Level 95% are more than the critical value 
of the analysis. The null point of the hypothesis is 

determined if it is at a 95% level of confidence (alpha - α 
0.05) for the returns of the Confidence Level 95%. 
 
Regression statistics, and anova analysis: To compare 
the preferences of the investors in order to evaluate if there 
were significant differences between the returns before and 
after studies of the participants on the evaluation methods 
of HC, SIB, and FV, Regression Statistics and Anova analysis 
were also utilized and results are presented in Tables 5, 6 
and 7.  
 
 
EMPIRICAL FINDINGS 
 
Table 2 shows the distribution of the choices of the 
contributors gathered from Questionnaire 1. The table 
shows that the perceptions of the participants about 
evaluation methods before analyzing their functions and 
applicability possibilities are accumulated mainly in the 
column (2) (54.2%) and column (3) (35.4%), a total of 
almost 90%. What we should conclude from this picture 
that investors “rarely or sometimes” care about evaluation 
methods while they are in the investment decision process. 
Only 9% of the investors report that they “often” review the 
evaluation methods of the company where they may invest. 

Secondly, that we can extract from the results of the 
Questionnaire 1 is that among HC, SIB, and FV, there is no 
concentrated spread for any specific evaluation system. Of 
the 48 participants, the participants mainly do not consider 
distinctive importance among the evaluation methods. 98% 
of the thoughts are in column (2) and (3). For HC, investors 
do not have significant attention to any specific evaluation 
method. During the investment decision process, they look 
at the evaluation methodologies from almost the same 
angle. The total of FV for column (2) and column (3) is 90%. 

Table 3, Questionnaire 2, provides the thoughts of the 
investors after getting some specific information about the 
application process of HC, SIB, and FV. The main change  
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Table 4: The descriptive statistics on determining the investors preferences before and after having analysis of evaluation methods. 
 

Descriptive Statistics

HC SIB FV HC SIB FV

Mean 2.4375 2.6042 2.5208 2.6458 3.2292 1.9375

Standard Error 0.0782 0.1143 0.0987 0.0917 0.0998 0.0863

Median 2 2.5 2 3 3 2

Mode 2 2 2 3 3 2

Standard Deviation 0.5421 0.7920 0.6838 0.6355 0.6916 0.5981

Sample Variance 0.2939 0.6272 0.4676 0.4038 0.4783 0.3577

Kurtosis -0.7135 -0.5489 -0.2403 -0.6120 -0.1475 -0.0565

Skewness 0.6761 0.3121 0.9633 0.4584 0.0650 0.0170

Range 2 3 2 2 3 2

Minimum 2 1 2 2 2 1

Maximum 4 4 4 4 5 3

Sum 117 125 121 127 155 93

Count 48 48 48 48 48 48

Confidence Level(95.0%) 0.1574 0.2300 0.1986 0.1845 0.2008 0.1737

HC SIB FV HC SIB FV

HC 1 1

SIB -0.0341 1 -0.2955 1

FV -0.0538 -0.3184 1 0.1644 -0.1704 1

                                              Panel 2. Correlation Matrix for investor preferences

before having analysis on 

evaluation methods.

after having analysis on 

evaluation methods.

                                           Panel 1. Summary Statistics for investor preferences  

before having analysis on 

evaluation methods.

after having analysis on 

evaluation methods.

 
 
 

Table 5: The Summary Output for Regression Statistics and Anova Analysis on Comparisons of the Investors 
Preferences for HC before and after analyzing evaluation methods. 

 

Regression Statistics

Multiple R 0.5211

R Square 0.2716

Adjusted R Square 0.2557

Standard Error 0.4677

Observations 48

ANOVA

df SS MS F Significance F

Regression 1 3.7510 3.7510 17.1493 0.0001

Residual 46 10.0615 0.2187

Total 47 13.8125

Coefficients

Standard 

Error t Stat P-value Lower 95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept 1.2613 0.2919 4.3201 0.0001 0.6736 1.8489 0.6736 1.8489

X Variable 1 0.4446 0.1074 4.1412 0.0001 0.2285 0.6607 0.2285 0.6607  
 
 

between Question 1 and Question 2 is observed on FV. It 
can be pulled out from the Table 3 that the perceptions of 

the participants about evaluation methods after than 
analyzing their functions and applicability possibilities are  
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Table 6: The summary output for regression statistics and anova analysis on comparisons of the investors preferences for 
sib before and after analyzing evaluation methods. 

 

Regression Statistics

Multiple R 0.4411

R Square 0.1945

Adjusted R Square 0.1770

Standard Error 0.7185

Observations 48

ANOVA

df SS MS F Significance F

Regression 1 5.7350 5.7350 11.1104 0.0017

Residual 46 23.7442 0.5162

Total 47 29.4792

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.9731 0.5002 1.9455 0.0578 -0.0337 1.9800 -0.0337 1.9800

X Variable 1 0.5051 0.1515 3.3332 0.0017 0.2001 0.8101 0.2001 0.8101  
 
 

considerably changed downward and in the column (2) 
(40.3%) and column (3) (38.9%), totally almost 79%. When 
we look at the detail, a total of column (2) and column (3) is 
92%, and +column (4) is 4% for HC. The total of column (2) 
and column (3) is 67%, and +column (4) is 31% for SIB. 
There is essential erosion for FV as far as the total of 
column (2) and column (3) are concerned, from 90% + 
column (4) 10%, it melted down to 79% - column (4) with 
21%. It seems that after their investigation of the 
application process of the evaluation regimes, namely HC, 
SIB, and FV, the investors shifted their perceptions about 
FV from 90%+10% to 79%-21%.  

The collected data that represents the perceptions and 
thoughts of the participants about the evaluation systems 
have been investigated from different angles. The data 
presented in Tables 2 and 3 have been analyzed by utilizing 
different statistical tests and analysis. What has been 
concluded from the statistical works is presented in the 
further paragraphs of the study. As it was mentioned 
earlier, the principal target of these tests is to observe the 
fluctuations of FV perception in the mind of investors. The 
rough explanation given above for Tables 1 and 2 is 
elaborated below with the statistical support. 

Table 4 shows the changes in investors’ approach to the 
evaluation method before and after analyzing their 
conditions. We can see from the Descriptive Statistics that 
the mean of FV lost investor confidence 23% (from 2.5208 
to 1.9375) while HC and SIB have deliberate increases, 
respectively 8.5% and 24%. In this picture, we can deduce 
that investors saw SIB as a safe port. On the other hand, it 
can be summarized by utilizing the results of Kurtosis and 
Skewness, the risk of data distributions for HC, SIB, and FV 
is more moderate after having analysed the evaluation 
methods. 95% confidence level becomes more 

concentrated for FV from 0.1986 to 0.1737, which means 
that the spread of the perceptions of the participants gets 
shrink. It reveals that they got a more specific position after 
their analysis. 

As a summary, the descriptive statistics reveal the fact 
that investors do not have a specific choice on the 
evaluation method before being aware of the conditions of 
the evaluation systems. In general, they do not have a high 
level of demand the detail of the evaluation methods of the 
company to which they analyze to invest. Additionally, 
among the evaluation methods, they do not have a favorite 
one which is distinctly supported by comparing others. 
That means that FV is not considered as a magical path to 
pursue before than the analyses of the evaluation methods. 

Secondly, after having some research, investors have 
more thickened opinions about evaluation practices and 
manipulation risks, and they reached a tendency to escape 
from FV to HC and, more specifically, to SIB. 

Table 5 shows the regression spread for HC before and 
after analyzing the evaluation methodologies, where p-
value for the hypothesis test is 0.0001 and Significance F is 
also 0.0001 for the reliability of the data. The Regression 
Statistics reveals that there is no considerable variation for 
the two Questionnaire regarding HC. 

Figures 1 and 2 show the concentration of the spread of 
the preferences of HC. Table 6 showsthe distribution of the 
regression statistics for SIB before and after analyzing the 
evaluation methodologies, where p-value for the hypothesis 
test is 0.0578 and significance F is also 0.0017 for the 
reliability of the data. The Regression Statistics show that 
there is no considerable variation for the two Questionnaire 
regarding SIB. 

Figures 3 and 4 show that the distribution of the 
preferences for SIB is more comprehensive than that of HC. 
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Figure 1: The X Variable 1 Residual Plot for HC for Questionnaire 
1 and 2. 
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Figure 2: X Variable 1 Line Fit Plot for HC for Questionnaire 
1 and 2. 

 
 

Table 7: The summary output for regression statistics and anova analysis on comparisons of the investors preferences for 
fv before and after analyzing evaluation methods. 

 

Regression Statistics

Multiple R 0.2373

R Square 0.0563

Adjusted R Square 0.0358

Standard Error 0.6715

Observations 48

ANOVA

df SS MS F Significance F

Regression 1 1.2382 1.2382 2.7460 0.1043

Residual 46 20.7410 0.4509

Total 47 21.9792

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 1.9950 0.3318 6.0134 0.0000 1.3272 2.6629 1.3272 2.6629

X Variable 1 0.2714 0.1638 1.6571 0.1043 -0.0583 0.6010 -0.0583 0.6010  
 
 
Table 7 shows the expanse of the regression for FV before 

and after analyzing the evaluation methodologies, where p-
value for the hypothesis test is 0.000 and importance F is 
also 0.1043 for consideration of the reliability of the 

received data. The Regression Statistics show that there is 
no considerable variation for the two Questionnaire 
regarding FV. 

Figures 5  and  6  show the distribution of the preferences 
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Figure 3: The X Variable 1 Residual Plot for SIB for 
Questionnaire 1 and 2. 
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Figure 4: X Variable 1 Line Fit Plot for SIB for Questionnaire 1 
and 2. 
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Figure 5: The X Variable 1 Residual Plot for FV for Questionnaire 1 
and 2. 

 
 

of the participants for FV. 
 
 
Summary of empirical findings 
 
It can be summarized from the descriptive statistics, and 
regression analysis that the participants revealed their 
perceptions about the evaluation methods of a company 
which they analyze to invest: 

 
 
a) The investors do not have a specific choice about the 
evaluation methods of a company. It is relived from the 
tests that there is no considerable accumulation from the 1-
5 scale in the side of 5; instead, the accumulation is 
between 2.5 to 3.0 for three of the evaluation methods.  
 
b) The participants have more definite opinions about 
the evaluation process after their studies and their 
preferences settled mostly through escaping from FV to  
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Figure 6: X Variable 1 Line Fit Plot for FV for Questionnaire 1 and 
2. 

 
 
SIB. HC evaluation did not receive an attentive desire 
after the analysis of the evaluation process. For example, 
the mean of FV decreased markedly to lower than 2, from 
almost 2.5. 
 
 
CONCLUSIONS, CONTRIBUTIONS, LIMITATIONS AND 
PROPOSED TOPICS FOR FURTHER INVESTIGATIONS 
 
This study aimed to observe the position of FV theory and 
its applicable capacity from the sights of investors before 
and after getting information on FVA applications. 
Accounting transactions, lots of regulations, and evaluation 
alternatives have just one single target, which is protecting 
the rights of the interest groups. If there would not be other 
interest groups, preferring an accounting evaluation system 
would be a choice of the owner without affecting any third 
person. For this reason, accounting evaluation methods 
affect the expectations of the interest groups from that 
company. At the end of the FV evaluation process, the 
financial instruments are revealed to the attention of 
interest groups in order to enable them to analyze as 
investment alternatives. However, these financial 
statements have some pictures that appear different than 
each other because of the evaluation methodologies, such 
as FV which is the subject of this document. That means 
that each evaluation method would emit different pictures 
in front of the readers. It should be underlined that HC and 
SIB do not have human interfering in the evaluation 
process, and they only utilize priorly defined formulas for 
the evaluation process, but FV is not so. 

FV has human interfering with its evaluation process, and 
unfortunately, there is no satisfactory answer for the 
question of how fair it is. It seems that whatever results 
appear on financial statements at the end of the FV 
evaluation process, there would be a deficiency of 
reliability in the sights of the interest groups who expect 
the precise and fully reliable financial results. On the other 
hand, tailoring the deficiencies of fair value is extremely 
difficult even though Whittington (2008) offered some 
inclusionary alternatives to the FV opponent members in 
IASB to establish more clear approaches to FV. However, 

Barth et al. (1995) state that FV can only reflect relevant 
information only in perfect market conditions. FVA regime 
has found lots of proponents because of HC’s lack of ability 
representing current market prices. 

This study documents through its comparative survey 
that investors’ enthusiasm is affected to invest in a 
company after knowing that it uses FV in its evaluation 
process. Two hypotheses of this study are built up 
according to the assumption that Investors are not fully 
aware of the difficulties of FVoperations, the subjective 
evaluations of appraisers, and the vulnerability of FV to 
manipulation risks. The assumption claims that even though 
there is widespread debate among lots of scholars and 
professionals, FV evaluation applications are still not 
known by the investors exactly, and their investment 
preferences would be affected if they are equipped with the 
knowledge of FV methodologies.  
The conclusion of the test results that the supportive 
hypothesis, H1, of the study is evidenced that: 
 
There is no specific demand for FV operated financial 
statements and their disclosures from investors. In other 
words, the hypothesis claimed that investors are not aware 
of the functions of FV and the states of the opponents of FV, 
application challenges, and vulnerability to manipulations. 
Indeed, test results showed that investors do not have a 
tendency specifically to the FV oriented financial 
statements. They do not specifically seek FV oriented 
financial statements and disclosures to invest the related 
companies.  
 
The second and central hypothesis, H2, is also tested and 
evidenced that: 
 
Investors’ enthusiasm towards the FV based financial 
statements and disclosures would be much less if investors 
can be equipped with analytical and comparative 
explanatory knowledge about how delicate the application of 
FV and how its application process is vulnerable to financial 
manipulations. The tests reveal that if the application 
difficulties and manipulation risks of FV are transmitted to 
the  investors,  they  would  be   more  selective  about  each  
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evaluation methods, and they would hesitate to choose FV 
oriented financial instruments. 
This document contributes to the literature of evaluation 
methodologies of FV oriented accounting regime by 
searching the perceptions of the investors before and after 
being equipped with the information of application 
difficulties and manipulation risks. 

This article has some strengths and limitations to be 
defined. As the strengths, for example, this paper has a 
unique touching to the debate of FVA. It tries to look at the 
FV from the perceptions in the market. Even though there 
are many scholars and professionals as proponents and 
opponents; there is also another reality which is investors. 
It is true that mostly they leave the decision of investments 
to the experts, but sometimes they involve more than the 
expert do. The hypothesis of this paper is focused on the 
thoughts of investors about how they look at FV. As far as 
limitations are concerned that this study could not be able 
to observe how much time the investors allocated for 
understanding the FVA. As was stated in the Methodology 
section that investors are not directed in a positively or 
negatively manner about FVA, and they were just freed 
about getting information about the subject by themselves. 
That means that they collected data from the endless 
source of information market, but it is not known how 
much they utilized from these information sources. 

There are a few proposed topics for further articles. First 
of all, the same hypothesis can be tested by directing 
investors with simple booklets by summarising pross and 
cons of FVA. The booklet may contain numerical examples 
to explain the effects of fair value. As a second proposal, the 
effects of FVA can be exemplified in different companies. 
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APPENDICES 
 
Appendix 1: Investor Preferences on HC before and after Studying the Evaluation 
Methods and Residual Output and Probability Output from Regression Analysis 
 
PREFERENCES

HC 

Before 

Studying

HC         

After 

Studying Observation Predicted Y Residuals

Standard 

Residuals Percentile Y

3 3 1 2.5950 0.4050 0.8754 1.0417 2

3 3 2 2.5950 0.4050 0.8754 3.1250 2

2 2 3 2.1504 -0.1504 -0.3250 5.2083 2

3 3 4 2.5950 0.4050 0.8754 7.2917 2

2 2 5 2.1504 -0.1504 -0.3250 9.3750 2

4 4 6 3.0395 0.9605 2.0759 11.4583 2

2 3 7 2.5950 -0.5950 -1.2859 13.5417 2

3 3 8 2.5950 0.4050 0.8754 15.6250 2

2 3 9 2.5950 -0.5950 -1.2859 17.7083 2

2 3 10 2.5950 -0.5950 -1.2859 19.7917 2

3 3 11 2.5950 0.4050 0.8754 21.8750 2

2 3 12 2.5950 -0.5950 -1.2859 23.9583 2

2 2 13 2.1504 -0.1504 -0.3250 26.0417 2

3 3 14 2.5950 0.4050 0.8754 28.1250 2

2 2 15 2.1504 -0.1504 -0.3250 30.2083 2

2 2 16 2.1504 -0.1504 -0.3250 32.2917 2

2 2 17 2.1504 -0.1504 -0.3250 34.3750 2

2 3 18 2.5950 -0.5950 -1.2859 36.4583 2

3 2 19 2.1504 0.8496 1.8363 38.5417 2

2 2 20 2.1504 -0.1504 -0.3250 40.6250 2

2 3 21 2.5950 -0.5950 -1.2859 42.7083 2

3 2 22 2.1504 0.8496 1.8363 44.7917 2

3 4 23 3.0395 -0.0395 -0.0854 46.8750 2

2 2 24 2.1504 -0.1504 -0.3250 48.9583 2

2 2 25 2.1504 -0.1504 -0.3250 51.0417 2

3 3 26 2.5950 0.4050 0.8754 53.1250 2

2 2 27 2.1504 -0.1504 -0.3250 55.2083 2

3 3 28 2.5950 0.4050 0.8754 57.2917 2

2 3 29 2.5950 -0.5950 -1.2859 59.3750 3

3 3 30 2.5950 0.4050 0.8754 61.4583 3

2 2 31 2.1504 -0.1504 -0.3250 63.5417 3

2 3 32 2.5950 -0.5950 -1.2859 65.6250 3

3 3 33 2.5950 0.4050 0.8754 67.7083 3

2 2 34 2.1504 -0.1504 -0.3250 69.7917 3

3 2 35 2.1504 0.8496 1.8363 71.8750 3

2 3 36 2.5950 -0.5950 -1.2859 73.9583 3

2 2 37 2.1504 -0.1504 -0.3250 76.0417 3

3 2 38 2.1504 0.8496 1.8363 78.1250 3

2 2 39 2.1504 -0.1504 -0.3250 80.2083 3

3 4 40 3.0395 -0.0395 -0.0854 82.2917 3

2 2 41 2.1504 -0.1504 -0.3250 84.3750 3

3 3 42 2.5950 0.4050 0.8754 86.4583 3

2 3 43 2.5950 -0.5950 -1.2859 88.5417 3

2 2 44 2.1504 -0.1504 -0.3250 90.6250 3

3 4 45 3.0395 -0.0395 -0.0854 92.7083 3

2 3 46 2.5950 -0.5950 -1.2859 94.7917 3

3 3 47 2.5950 0.4050 0.8754 96.8750 3

2 2 48 2.1504 -0.1504 -0.3250 98.9583 4

RESIDUAL OUTPUT PROBABILITY OUTPUT

 
 
 
 
 



  

 
 
 
 
 
Appendix 2. Investor Preferences on SIB before and after Studying the Evaluation Methods and Residual Output and 
Probability Output from Regression Analysis 
 

PREFERENCES

SIB 

Before 

Studying

SIB         

After 

Studying Observation Predicted Y Residuals

Standard 

Residuals Percentile Y

4 3 1 2.4884 1.5116 2.1267 1.0417 1

3 3 2 2.4884 0.5116 0.7198 3.1250 1

3 4 3 2.9935 0.0065 0.0091 5.2083 2

4 4 4 2.9935 1.0065 1.4160 7.2917 2

2 3 5 2.4884 -0.4884 -0.6872 9.3750 2

2 3 6 2.4884 -0.4884 -0.6872 11.4583 2

2 3 7 2.4884 -0.4884 -0.6872 13.5417 2

4 4 8 2.9935 1.0065 1.4160 15.6250 2

3 3 9 2.4884 0.5116 0.7198 17.7083 2

4 3 10 2.4884 1.5116 2.1267 19.7917 2

1 2 11 1.9833 -0.9833 -1.3835 21.8750 2

4 5 12 3.4986 0.5014 0.7054 23.9583 2

2 3 13 2.4884 -0.4884 -0.6872 26.0417 2

2 3 14 2.4884 -0.4884 -0.6872 28.1250 2

2 3 15 2.4884 -0.4884 -0.6872 30.2083 2

2 4 16 2.9935 -0.9935 -1.3978 32.2917 2

3 4 17 2.9935 0.0065 0.0091 34.3750 2

3 3 18 2.4884 0.5116 0.7198 36.4583 2

4 4 19 2.9935 1.0065 1.4160 38.5417 2

2 3 20 2.4884 -0.4884 -0.6872 40.6250 2

3 4 21 2.9935 0.0065 0.0091 42.7083 2

2 2 22 1.9833 0.0167 0.0235 44.7917 2

2 3 23 2.4884 -0.4884 -0.6872 46.8750 2

2 3 24 2.4884 -0.4884 -0.6872 48.9583 2

3 4 25 2.9935 0.0065 0.0091 51.0417 3

2 2 26 1.9833 0.0167 0.0235 53.1250 3

2 3 27 2.4884 -0.4884 -0.6872 55.2083 3

4 3 28 2.4884 1.5116 2.1267 57.2917 3

3 2 29 1.9833 1.0167 1.4304 59.3750 3

2 3 30 2.4884 -0.4884 -0.6872 61.4583 3

3 4 31 2.9935 0.0065 0.0091 63.5417 3

2 3 32 2.4884 -0.4884 -0.6872 65.6250 3

2 3 33 2.4884 -0.4884 -0.6872 67.7083 3

2 3 34 2.4884 -0.4884 -0.6872 69.7917 3

1 3 35 2.4884 -1.4884 -2.0941 71.8750 3

3 3 36 2.4884 0.5116 0.7198 73.9583 3

3 4 37 2.9935 0.0065 0.0091 76.0417 3

2 3 38 2.4884 -0.4884 -0.6872 78.1250 3

2 3 39 2.4884 -0.4884 -0.6872 80.2083 3

3 2 40 1.9833 1.0167 1.4304 82.2917 3

3 4 41 2.9935 0.0065 0.0091 84.3750 3

2 4 42 2.9935 -0.9935 -1.3978 86.4583 4

2 3 43 2.4884 -0.4884 -0.6872 88.5417 4

3 4 44 2.9935 0.0065 0.0091 90.6250 4

3 2 45 1.9833 1.0167 1.4304 92.7083 4

3 4 46 2.9935 0.0065 0.0091 94.7917 4

3 4 47 2.9935 0.0065 0.0091 96.8750 4

2 3 48 2.4884 -0.4884 -0.6872 98.9583 4

RESIDUAL OUTPUT PROBABILITY OUTPUT

 



  

 
 
 
 
 

 
Appendix 3. Investor Preferences on FV before and after Studying the Evaluation Methods and 
Residual Output and Probability Output from Regression Analysis 
 



  

PREFERENCES

FV 

Before 

Studying

FV         

After 

Studying Observation Predicted Y Residuals

Standard 

Residuals Percentile Y

2 1 1 2.2664 -0.2664 -0.4011 1.0417 2

3 2 2 2.5378 0.4622 0.6958 3.1250 2

2 1 3 2.2664 -0.2664 -0.4011 5.2083 2

3 2 4 2.5378 0.4622 0.6958 7.2917 2

2 2 5 2.5378 -0.5378 -0.8096 9.3750 2

2 2 6 2.5378 -0.5378 -0.8096 11.4583 2

3 2 7 2.5378 0.4622 0.6958 13.5417 2

2 2 8 2.5378 -0.5378 -0.8096 15.6250 2

4 3 9 2.8092 1.1908 1.7926 17.7083 2

2 1 10 2.2664 -0.2664 -0.4011 19.7917 2

3 2 11 2.5378 0.4622 0.6958 21.8750 2

2 2 12 2.5378 -0.5378 -0.8096 23.9583 2

2 2 13 2.5378 -0.5378 -0.8096 26.0417 2

3 2 14 2.5378 0.4622 0.6958 28.1250 2

4 2 15 2.5378 1.4622 2.2011 30.2083 2

3 2 16 2.5378 0.4622 0.6958 32.2917 2

2 1 17 2.2664 -0.2664 -0.4011 34.3750 2

2 3 18 2.8092 -0.8092 -1.2181 36.4583 2

2 2 19 2.5378 -0.5378 -0.8096 38.5417 2

3 2 20 2.5378 0.4622 0.6958 40.6250 2

2 1 21 2.2664 -0.2664 -0.4011 42.7083 2

2 2 22 2.5378 -0.5378 -0.8096 44.7917 2

3 2 23 2.5378 0.4622 0.6958 46.8750 2

2 2 24 2.5378 -0.5378 -0.8096 48.9583 2

3 1 25 2.2664 0.7336 1.1043 51.0417 2

2 2 26 2.5378 -0.5378 -0.8096 53.1250 2

4 2 27 2.5378 1.4622 2.2011 55.2083 2

2 1 28 2.2664 -0.2664 -0.4011 57.2917 2

3 2 29 2.5378 0.4622 0.6958 59.3750 3

2 2 30 2.5378 -0.5378 -0.8096 61.4583 3

2 3 31 2.8092 -0.8092 -1.2181 63.5417 3

4 2 32 2.5378 1.4622 2.2011 65.6250 3

4 3 33 2.8092 1.1908 1.7926 67.7083 3

2 1 34 2.2664 -0.2664 -0.4011 69.7917 3

3 2 35 2.5378 0.4622 0.6958 71.8750 3

2 2 36 2.5378 -0.5378 -0.8096 73.9583 3

2 1 37 2.2664 -0.2664 -0.4011 76.0417 3

2 2 38 2.5378 -0.5378 -0.8096 78.1250 3

2 3 39 2.8092 -0.8092 -1.2181 80.2083 3

3 2 40 2.5378 0.4622 0.6958 82.2917 3

2 1 41 2.2664 -0.2664 -0.4011 84.3750 3

3 2 42 2.5378 0.4622 0.6958 86.4583 3

2 3 43 2.8092 -0.8092 -1.2181 88.5417 3

2 2 44 2.5378 -0.5378 -0.8096 90.6250 4

2 2 45 2.5378 -0.5378 -0.8096 92.7083 4

3 2 46 2.5378 0.4622 0.6958 94.7917 4

2 3 47 2.8092 -0.8092 -1.2181 96.8750 4

3 2 48 2.5378 0.4622 0.6958 98.9583 4

PROBABILITY OUTPUTRESIDUAL OUTPUT

 
 
 
 
 
 
Appendix 4. Questionnaire 1: Preferences on Evaluation Methods before Analyzing the Their Strengths and 
Weaknesses 



  

 

 
 
 
 
 
 
 
 



  

Appendix 5. Questionnaire 21: Preferences on evaluation methods after 
analyzing the their strengths and weaknesses. 
 

 


