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Abstract The issue of valuation variation in real estate has received increasing attention from researchers in recent years.
Valuation variation generally refers to differences in property valuations made by different real estate appraisers, influenced
by the appraisers’ individual beliefs. These differences arise from each appraiser’s subjective values and the different
strategies they use in their valuation process. From a behavioral finance perspective, this study examines the effects of mental
accounting, heuristics (availability and anchoring), and client stress on real estate appraisers’ valuation variation. Because
mental accounting, heuristics, and client stress are treated as latent variables, we used structural equation modeling to analyze
appraisers’ decision-making in their valuations. The empirical results show that mental accounting has a positive and significant
effect on valuation variation, while client stress has a negative and significant effect. Additionally, the availability heuristic,
mental accounting, and client stress have a positive and significant effect on anchoring; however, anchoring does not have a
significant effect on valuation variation.

Index Terms Valuation variation, availability heuristic, mental accounting, anchoring heuristic, client stress

I. Introduction
The discourse on real estate valuation as an art rather than a science is frequently raised. Yet real estate appraisers are often
required to perform valuations in a rational, objective, and scientific manner. According to Tversky and Kahneman [1], people
are inherently susceptible to errors in decision-making. It is human nature that biases often arise from one’s subjective opinions
and affect decision-making behaviors. During the decision-making process, certain factors can contribute to deviations. Real
estate appraisers are often influenced by their subjective opinions during valuation, so different appraisers may produce different
valuation outcomes for the same property. These differing valuations can cause confusion and perplexity among appointers and
stakeholders, potentially leading them to question the appraisers’ reliability and to be distrustful of valuation tasks in general.

At present, real estate valuation is an important topic in real estate research worldwide [2]. Valuations are commonly used
by decision-makers, including individuals, private firms, and government agencies, in financial decision-making, taxation,
purchasing, or disposal matters [3]. Valuations are also essential for decisions in real estate investments, sales, taxation,
compensation for compulsory purchases, financial institution loans, and real estate securitization. Because valuations largely
depend on appraisers, maintaining objectivity is crucial for effective operations at national, social, and economic levels [4].

In recent years, the issue of valuation variation has garnered substantial interest among scholars. Valuation variation refers
to differences in judgment between appraisers and is essentially caused by variations in their beliefs, subjective values, and
strategies used during valuations. Kucharska-Stasiak [5] argued that when uncertainty exists in real estate valuation, different
appraisers valuing the same property often arrive at different outcomes. Bellman [6] concurred, noting that property valuation is
essentially an approximation rather than a fixed value and that the valuation process is influenced by various uncertainty-related
factors.

With respect to research on valuation variation, early studies focused on market information, valuation approaches, real
estate type, regulatory frameworks, valuation environments, appraisers’ professional skills, experience and judgment, and
client pressure. More recent studies have examined appraisers’ cognitive behaviors [5], [7], [8]. Specifically, many past studies
have explored the impacts of client influence [9]–[11], overconfidence, task complexity, and anchoring [11], [12]. Indeed,
uncertainty in valuation mainly stems from personal perception, and these behavioral studies are largely associated with the
field of cognitive psychology.

The anchoring and availability heuristics are often discussed in the literature on real estate valuation (see [13], [14] for
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the former and [15], [16] and [17] for the latter). Lee et al. [11] investigated the anchoring heuristic alongside four other
dimensions—client influence, overconfidence, confirmatory bias, and task complexity—using a covariance-based structural
equation model (SEM). Skidelsky [18] surmised that appraisers often rely on conventions, rules of thumb, habits, and traditions
when real estate risk is uncertain. The availability heuristic provides appraisers with a sense of security when facing uncertainty.
Pompian [15] cautioned that the availability heuristic can skew information processing and easily cause bias in appraisers’
decision-making, rendering valuations inaccurate and less objective. Lee et al. [19] extended the study by Lee et al. [11] on the
availability heuristic by examining the causal relationships between the latent variables using both covariance-based SEM and
partial least squares SEM.

Mental accounting is often cited as a factor contributing to valuation variation. Grounded in prospect theory, Thaler [20]
adopted a value function–based approach to examine irrational psychological behaviors in humans. He developed a mental
accounting framework, which proposes that decision-making is rooted in assessing multiple options, and that the simplest way
to interpret the mechanisms underlying our intrinsic gains and losses is by dividing outcomes into profits and losses. When
individuals make decisions, latent psychological rules—often at odds with operational rules in economics—exist within their
mental accounting systems. As a result, decision-making is frequently influenced by unexpected factors, leading individuals to
deviate from rational economic principles. Gupta and Kim [21] similarly noted that people do not consider a single factor during
decision-making but also take into account their financial capacity, expenditures, and positive and negative influences. We
propose that real estate appraisers are influenced by the perceived risks and benefits in their mental accounts during valuations.

Existing studies on the influence of client pressure on valuation decisions and valuation variation have produced mixed
conclusions. Some researchers suggest that, under the influence of trade negotiations and economic hardship, client pressure
amplifies bias and variation. Others contend that appraisers may focus more on target prices to minimize variation and prevent
customer loss. This study is grounded in behavioral finance and aims to achieve the following objectives: 1. Investigate the
effects of the availability and anchoring heuristics, mental accounting, and client pressure on real estate appraisers’ valuation
variation; and 2. Clarify the paths of influence of these variables and develop an integrated analytical framework.

Most real estate studies rooted in behavioral finance and focusing on individual factors have relied on secondary data rather
than primary data. Given that the availability and anchoring heuristics, mental accounting, and client pressure are important
psychological factors in behavioral finance that can influence valuation variation, this study collected primary data to examine
their effects on valuation variation. The four variables were treated as latent variables in an SEM to analyze real estate valuation
decisions. This study enhances our understanding of how appraisers’ valuations are influenced and driven by the availability
and anchoring heuristics, mental accounting, and client pressure.

Unlike previous studies that have focused on a single bias or path of influence, this study simultaneously examined four
variables and collected and analyzed primary data, thereby providing evidence consistent with local standards and contexts and
enhancing the interpretability and external validity of the findings. If the results show that certain dimensions, such as mental
accounting, play a key role in decision-making, this study can deepen our understanding of valuation tasks and help interpret
the risks of valuation variation by providing an empirical basis for regulatory supervision and the standardization of appraisal
reports.

II. Literature Review and Study Hypotheses
Babawale and Omirin [22] defined valuation accuracy as the consistency between valuation results and market transaction
prices. This differs from valuation variation, which refers to the difference between valuations. According to Havard [23], real
estate appraisers use heuristics when making judgments in complex task environments. However, this strategy may lead to
decision-making bias in individuals with limited information-processing capacity, as the valuation may not provide a reliable
interpretation. The availability heuristic may even introduce greater bias. Diaz and Hansz [12] reported that although heuristics
can simplify complex information and help solve problems efficiently, they are subject to the individual bias of the decision-
maker. Amidu et al. [24] likewise noted that while heuristics expedite problem solving, decisional bias may surface in the
process, and there is sufficient evidence that heuristics can cause valuation bias. Iroham et al. [16] examined the impact of
heuristics on asset valuation through a questionnaire survey of property surveying and valuation companies in Nigeria. The
results showed that participants were indeed affected by heuristics. Evans et al. [25] emphasized the salience of heuristics in
valuation, particularly the availability heuristic, which simplifies complex tasks. We therefore propose the following hypothesis:

H1: The availability heuristic significantly and positively influences valuation variation.
Anchoring refers to setting an initial reference point and making adjustments as more information becomes available. In

this process, decision-makers often adopt an initial value or anchor when making decisions in socially ambiguous contexts.
They then adjust based on relevant information, with the result that the final decision tends to be biased toward or similar to
the initial anchor. Iroham et al. [13] described the availability heuristic as a shortcut or rule of thumb for simplifying complex
problems, and it is regarded as one of the most common heuristics. Mwasumbi and Tarimo [26] noted that the availability
heuristic can improve information processing systems and increase decision-making efficiency. Their study showed that the
availability heuristic is widely employed at various stages of the decision-making process. Furnham and Boo [27] argued that
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anchoring is influenced by personal factors such as mood, professional expertise, past experience, motivation, personality, and
cognitive ability. Cascão et al. [28] reported that the availability heuristic affects the strength of the anchoring effect. An initial
anchor influences judgment by increasing the availability of certain information in memory, which makes relevant features
easier to recall and more likely to affect decision-making. The authors also observed that in the housing investment market,
investors influenced by the availability heuristic and anchoring were more sensitive to house prices and location. Because of
these easily recalled and straightforward factors, investors may overlook other, more important but less accessible information.
We posit that setting a reference price is influenced by the availability heuristic and propose the following hypothesis:

H2: The availability heuristic significantly and positively influences anchoring.
Thaler [20], [29] introduced mental accounting theory, which holds that people tend to categorize their assets into different

accounts for individual management. Thaler [20] further described mental accounting as the separation of costs and benefits
in individual decision-making. In these processes, people rely on mental accounts as a heuristic to organize and monitor their
consumption and expenditures. In traditional economics, funds are considered fungible; money of the same amount has equal
value and should not affect decision-making differently depending on its source or purpose. In reality, however, mental accounts
are prevalent in everyday economics. Under their influence and allocation, people develop decision-making behaviors that
diverge from traditional economic theories and lead to unexpected outcomes that contradict the principle of fungibility. In the
real estate market, buyers with this bias may make inefficient investments, restrict cash flow, and miss profitable opportunities.
For appraisers, the valuation process may also be undermined. Einiö et al. [30] investigated sellers’ reluctance to realize losses
in the Helsinki real estate market. They found that sellers delayed sales when facing small losses but aggregated sales when
the selling price was close to the buying price. As a result, in valuation distribution, sales peaked at the point of zero profit
(where profit equals cost) and were scarce in small-loss intervals. Baucells and Hwang [31] stated that through reference prices
and loss aversion, mental accounting magnifies valuation variation. Compared to rational consumers—whose valuations are
based solely on subtracting cost from profit—consumers with mental accounts show greater fluctuations, as they perceive a
transaction to be too costly, wasteful, or unworthy. We therefore propose the following hypothesis:

H3: Mental accounting significantly and positively influences valuation variation.
Tversky and Kahneman [32] asserted that reference point setting is influenced by mental accounting. Paraschiv and Chenavaz

[33] reported that reference point adjusting among sellers in the real estate market is not instantaneous but rather influenced by
mental accounting. Sellers are more likely to close an old mental account and open a new one after a profit, and to keep the old
account after a loss. Waweru et al. [34] explored the behavioral factors influencing investment decisions in the Kenyan property
market and found that mental accounting and erroneous reference points influenced investors’ anchoring behaviors, causing
them to respond differently to price variations. More specifically, investors’ sensitivity to anchors differed across accounts.
The influence of anchoring was strongest in long-term accounts and weakest in short-term accounts. When making a loss,
investors were more likely to anchor an incorrect reference point. We surmise that appraisers’ anchoring is influenced by
mental accounting during the valuation process, and propose the following hypothesis:

H4: Mental accounting significantly and positively influences anchoring.
In a New Zealand study, Levy and Schuck [35] found that clients were capable of influencing valuation outcomes. Because

the valuation process is largely client-controlled, client influence exists not only in the pre-valuation phase but also in specific
valuation procedures. Amidu et al. [24] found that Nigerian appraisers often violated ethics and regulations because of client
pressure, thereby altering their final valuation outcomes. Wofford et al. [36] stated that some clients constantly attempt to
influence appraisers’ valuation decisions. Nwuba and Salawu [37] argued that valuation bias occurs when appraisers submit to
client pressure and also highlighted the detrimental effects of client stress on valuation practice. Crosby et al. [10] noted that
due to the intrinsic uncertainty of property valuation, clients may exert influence that increases valuation variation. Kinnard
et al. [38] similarly found that appraisers often adjust valuation outcomes to align with client expectations in order to avoid
potential client loss. This suggests that valuation variation may diminish under client pressure. In highly systematized valuation
tasks with stringent standard operating procedures, client pressure may skew valuation outcomes toward an acceptable range
and lead to variation convergence. On this basis, we propose the following hypothesis:

H5: Client pressure significantly influences valuation variation, either positively or negatively.
Amidu et al. [24] surmised that the valuation process is influenced by pre-transaction prices provided by clients, as appraisers

can gain additional benefits when the valuation outcome exceeds the sales price. Gallimore and Wolverton [39] noted that the
objective of mortgage loan valuation is to estimate open market prices to reduce default risk. However, under client pressure,
appraisers may adjust reasonable market prices toward fictitious sales prices in order to secure a higher loan amount. Nwuba
et al. [40] agreed that appraisers are susceptible to client pressure when performing mortgage loan valuations, as they may
devise ideal prices for clients to obtain financing. Lee et al. [11] investigated why valuations for the same property vary among
appraisers and found that client pressure significantly influenced both anchoring and valuation variation. In summary, client
pressure affects appraisers’ anchoring during the valuation process. On this basis, we propose the following hypothesis:

H6: Client pressure significantly and positively influences anchoring.
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According to Diaz and Hansz [12], appraisers rely on previous valuations when they believe that a current valuation task
exceeds their capability due to market uncertainty. In other words, they tend to base their valuations on unverified anchor
points. Wong [41] surveyed professional appraisers in Hong Kong with at least two years of valuation experience and found
that the valuation process is influenced by anchoring because it simplifies the process and facilitates problem solving, thereby
improving task efficiency. Scott and Lizieri [42] examined the presence of anchoring among first-time homebuyers in the United
Kingdom. The results showed that due to their inexperience in house selection and purchasing, most consumers’ cognitive price
judgments were influenced by anchoring. Pompian [15] noted that appraisers often fail to adjust their anchors adequately during
initial anchor selection, thereby increasing the likelihood of valuation bias. Adegoke [43] determined that appraisers’ skills,
judgments, and experiences, as well as anchoring, influenced valuation variation and uncertainty. Many studies have attested to
the extensive use of heuristics in property valuation, as they effectively simplify the decision-making process. The anchoring
and adjustment heuristic is a common approach in valuation and is often cited as a cause of uncertainty. Therefore, anchoring
and valuation are closely associated [13], [14], [44]. We propose the following hypothesis:

H7: Anchoring significantly and positively influences valuation variation.

III. Study Design
III. A. Conceptual Framework
Based on the literature review and study hypotheses, this study developed a conceptual framework (shown in Figure 1) and
applied an SEM to analyze the influences of four latent behavioral finance variables—the availability heuristic, anchoring,
mental accounting, and client pressure—on valuation variation.

Figure 1: Conceptual framework of the study

III. B. Questionnaire Design
The questionnaire consisted of two sections. The first collected participants’ basic information, including sex, age, marital
status, education level, tenure, mean annual income, and firm size. The second section covered items related to the availability
heuristic, mental accounting, client pressure, anchoring, and valuation variation. All items were measured on a 5-point Likert
scale (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree).

Pompian [15] described the availability heuristic as a rule of thumb or mental shortcut in which a decision-maker relies
on past experience before making an estimation. Based on Pompian [15] and Lee et al. [11], we designed four items on the
availability heuristic across the two sub-dimensions: rule of thumb and mental shortcut.

Furnham and Boo [27] identified factors affecting the anchoring heuristic, including mood, professional expertise, past
experience, motivation, personality, and cognitive ability, and noted that the valuation process is influenced by individual
differences. Based on Furnham and Boo [27] and Lee et al. [11], we designed four items on anchoring across three sub-
dimensions: knowledge and skills, practical experience, and motivational factors.

Thaler [20], [29] introduced mental accounting theory, which posits that people tend to categorize and individually
manage their assets in different accounts. Mental accounting involves the division of costs and benefits related to individual
decision-making, in which people follow mental accounts as a heuristic for organizing and monitoring their consumption and
expenditures. Based on Thaler [20], [29], we designed four items on mental accounting.

Achu [45] noted that due to client influence, appraisers often need to provide preliminary estimates before being formally
appointed and organize draft valuation meetings during valuation tasks. To measure the influence of client pressure on valuation
independence, Liao et al. [46] suggested that client pressure reflects appraisers’ willingness to adjust their estimates. Based on
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Achu [45], Liao et al. [46], and Lee et al. [11], we designed six items on client pressure across three sub-dimensions: valuation
forecasting, draft valuation meetings, and estimate adjustments.

Adegoke [43] identified four factors contributing to valuation variation: the characteristics, appropriateness, and sufficiency
of collected data; the valuation approaches used; assumptions and judgments influenced by skills, experience, and clients; and
appraisers’ behavioral cognition. Based on Ayedun et al. [47] and Lee et al. [11], we designed four items on valuation variation
across four sub-dimensions: data selection, valuation approach, assumptions and judgments, and behavioral cognition.

IV. Data Sources and Descriptive Statistics of the Sample
The participants in this study were real estate appraisers who had passed the Taiwan Real Estate Appraiser Certification
Examination, were members of their respective city or county real estate appraiser associations, and were licensed to conduct
valuation tasks legally. As of January 10, 2023, total membership was 459. We also targeted real estate valuation firms. The
online questionnaire was distributed via the Real Estate Appraisers Association’s group e-mail and the e-mails of the respective
valuation firms. The survey period ran from January 14 to March 30, 2023. A total of 170 responses were received, and after
removing seven invalid responses, 163 valid responses remained.

Table 1: Descriptive Statistics of Participants

Variable Item N Percentage (%)
Sex Male 140 85.9

Female 23 14.1
Age Mean = 51.2

Maximum = 74
Minimum = 24

Education Junior college 8 4.9
Bachelor’s degree 75 46.0
Master’s degree 78 47.9
Doctorate 2 1.2

Marital status Single 39 23.9
Married 123 75.5
No response 1 0.6

Occupation Appraiser 149 91.4
Appraiser assistant 14 8.5

Tenure 5 years or less 21 12.9
6 to 10 years 27 16.6
11 to 15 years 23 14.1
16 to 20 years 40 24.5
21 to 25 years 26 16.0
26 to 30 years 11 6.7
31 years or above 15 9.2

Work location Northern region 82 50.3
Central region 26 16.0
Southern region 53 32.5
Eastern region 2 1.2

Mean annual Less than NT$300,000 2 1.2
income NT$300,000–NT$600,000 20 12.3

NT$600,000–NT$900,000 28 17.2
NT$900,000–NT$1.2 million 27 16.6
NT$1.2 million and above 84 51.5
No response 2 1.2

As shown in Table 1, among the 163 participants, 140 (85.9%) were men and 23 (14.1%) were women. The oldest participant
was 74 years old, and the youngest was 24 years old, with a mean age of 51.2 years. Regarding education, 2 (1.2%) held a
doctorate, 78 (47.9%) held a master’s degree, 75 (46.0%) held a bachelor’s degree, and 8 (4.9%) held a junior college diploma.
The majority of participants held a master’s degree, followed by those with a bachelor’s degree. In terms of marital status, 39
(23.9%) were single and 123 (75.5%) were married. Regarding occupation, 149 (91.4%) were appraisers and 14 (8.5%) were
appraiser assistants.

Regarding tenure, most participants had 16–20 years of experience (40, 24.5%), followed by those with 6–10 years of
experience (27, 16.5%). In terms of work location, 82 (50.3%) were in the northern region, 26 (16.0%) in the central region,
53 (32.5%) in the southern region, and 2 (1.2%) in the eastern region. The majority of participants had a mean annual income
of NT$1.2 million and above (84, 51.5%), followed by NT$600,000–NT$900,000 (28, 17.2%), NT$900,000–NT$1.2 million
(27, 16.6%), and NT$300,000–NT$600,000 (20, 12.3%).

V. Empirical Findings
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V. A. Reliability and Validity Analysis
A reliability analysis assesses the consistency and dependability of the test instruments and measured attributes. This study
evaluated reliability using Cronbach’s α. According to Nunnally [48], a Cronbach’s α ≥ 0.7 indicates high and acceptable
reliability; a Cronbach’s α between 0.35 and 0.7 indicates moderate and acceptable reliability; and a Cronbach’s α < 0.35
indicates low and unacceptable reliability, requiring scale revision or the addition or removal of items. As shown in Table 2, the
Cronbach’s α values for the availability heuristic, anchoring, mental accounting, client pressure, and valuation variation in this
study were 0.725, 0.772, 0.727, 0.751, and 0.758, respectively. Since all values were above 0.7, the scale demonstrates high
reliability.

Table 2: Reliability Analysis of Each Construct

Dimension Number of Items Cronbach’s α
Availability heuristic 4 0.725
Anchoring 4 0.772
Mental accounting 4 0.727
Client pressure 6 0.751
Valuation variation 4 0.758

In this study, validity was assessed in terms of content validity, convergent validity, and discriminant validity. For content
validity, the items in the framework needed to reflect the distribution, representativeness, and appropriateness of the study topic;
the scale had to avoid high overlap between items; and the items had to be generally representative of the model. The latent
variables in this study were developed based on Taiwanese and international research on valuation variation among appraisers.
The questionnaire development process was rigorous: we consulted professional appraisers to review the phrasing and sentence
structure of the items. Necessary revisions were made to ensure the questionnaire achieved an acceptable level of content
validity.

Convergent validity refers to the degree of positive correlation between the dimensions and is often assessed using factor
loadings, composite reliability (CR), and average variance extracted (AVE). Factor loading, also known as indicator reliability,
reflects the reliability of each item. Hair et al. [49] noted that good convergent validity is indicated by a factor loading with a
statistically significant absolute value greater than 0.5. The item "Mental accounting 3" was omitted because it did not meet
this criterion, while the remaining items were retained. As shown in Table 3, all standardized factor loadings of the measured
variables were greater than 0.5 and statistically significant, except for one variable, which had a value slightly below 0.5.

CR measures the consistency among a dimension’s indicators. Higher reliability indicates higher internal consistency. In
confirmatory research, a CR between 0.6 and 0.7 is considered acceptable. Fornell and Larcker [50] suggested that CR should
exceed 0.6. As shown in Table 3, all CR values of the measured variables were greater than 0.7, indicating consistency among
the indicators.

The AVE represents the average of the squared factor loadings of all indicators within a dimension. Fornell and Larcker [50]
suggested that an AVE greater than 0.5 indicates good convergent validity, as it means the dimension explains over half of the
variance in its indicators (measured variables). As shown in Table 3, the convergent validity of each dimension was satisfactory.

Discriminant validity compares the square root of a dimension’s AVE with its correlation coefficients with other dimensions.
It is assessed by checking whether the square root of the AVE is greater than the off-diagonal correlation coefficients. As shown
in Table 4, the square root of the AVE for each dimension was greater than its correlations with the other dimensions. Therefore,
the variables are distinct, and the questionnaire demonstrates good discriminant validity.

V. B. Empirical Findings and Discussion
This section is presented in two parts: the model’s goodness-of-fit indicators and the analysis results. We employed three types
of fit measures—absolute fit measures, incremental fit measures, and parsimony-adjusted measures—to assess the fit between
the conceptual model and the data. The results are shown in Table 5.

Absolute fit measures test the fit of a single model. The chi-square (χ2) statistic assesses the degree of similarity between
the probability distribution of the questionnaire items and the population. A larger χ2 indicates a weaker fit between the model
and the observed data. In this study, χ2 was 136.791 and significant at the 1% level. Jöreskog and Sörbom [51] noted that χ2

is sensitive to sample size. To reduce this influence, we used the ratio of χ2 to the degrees of freedom (χ2/df ); the smaller the
ratio, the better the model fit. Kline [52] suggested that an acceptable value should be less than 3.0. The χ2/df in this study was
1.849, indicating a good fit between the theoretical model and the observed data. The goodness-of-fit index (GFI) was 0.902,
meeting Huang’s [53] recommended threshold of > 0.9. Jöreskog and Sörbom [51] stated that an ideal root mean square residual
(RMR) should be small, preferably less than 0.5. The RMR in this study was 0.056, close to the recommended value. The root
mean square error of approximation (RMSEA) was 0.072, slightly above Schumacker and Lomax’s [54] recommended value
of < 0.05.
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Table 3: Analysis of the Questionnaire’s Reliability, Factor Loadings, AVE, and SEM Assessment

Variable Factor loading Error Reliability CR AVE R2

(unstd.) (std.) variance
Availability heuristic 0.937 0.889
Rule of thumb 2.223 0.966 0.023 0.933
Mental shortcut 1.000 0.571 0.135 0.327
Anchoring 0.817 0.605 0.591
Knowledge and skills 1.000 0.712 0.378 0.507
Practical experience 1.070 0.877 0.134 0.768
Motivational factors 0.790 0.561 0.526 0.315
Mental accounting 0.811 0.589
Mental accounting 1 0.986 0.776 0.328 0.602
Mental accounting 2 1.061 0.783 0.364 0.613
Mental accounting 4 1.000 0.708 0.508 0.502
Client pressure 0.797 0.581
Valuation forecasting 0.784 0.751 0.257 0.564
Draft valuation meetings 1.000 0.801 0.442 0.641
Estimate adjustments 0.432 0.432 0.303 0.186
Valuation variation 0.800 0.506 0.152
Data selection 1.000 0.639 0.602 0.409
Valuation approach 0.977 0.727 0.356 0.528
Assumptions and judgments 1.143 0.782 0.346 0.611
Behavioral cognition 0.602 0.500 0.453 0.250
Note: * p < 0.05, ** p < 0.01

Table 4: Correlational Matrix of the Latent Variables

Availability heuristic Anchoring Mental accounting Client pressure Valuation variation
Availability heuristic 0.943
Anchoring 0.524 0.778
Mental accounting 0.314 0.699 0.767
Client pressure 0.432 0.414 0.452 0.763
Valuation variation 0.178 0.242 0.296 -0.037 0.711
Note: Diagonals represent square root of AVE; non-diagonals represent correlation coefficients.

Incremental fit measures compare the difference (improvement) in fit between the conceptual model and an independent
model, assuming that all variables are uncorrelated. Huang [53] recommended that the adjusted goodness-of-fit index (AGFI)
should range from 0 to 1, with higher values preferred; a value > 0.9 indicates an excellent fit. The AGFI in this study was
0.841, within the acceptable range. The NFI in this study was 0.853, within the acceptance range. Huang [53] recommended
that the comparative fit index (CFI) should be > 0.9, which was the case in our study, with a value of 0.924.

Regarding the parsimony-adjusted measures, Breivik and Olsson [55] suggested that the parsimony normed fit index (PNFI)
should be > 0.5, which was the case in our study, with a value of 0.601. Mulaik et al. [56] recommended that the parsimony-
adjusted comprehensive fit index (PCFI) should be > 0.5, which was also the case in our study, with a value of 0.651. These fit
measures confirm the excellent fit of our model.

Table 5: Goodness-of-Fit Results

Test statistic Ideal fit criterion Our value
Absolute fit measures
χ2 (p-value) 136.791 (0.001)
χ2/df < 3 1.849
GFI > 0.90 0.902
RMR Ideally smaller 0.056
RMSEA < 0.05 0.072
Incremental fit measures
AGFI > 0.90 0.841
NFI > 0.90 0.853
CFI > 0.90 0.924
Parsimony-adjusted measures
PNFI > 0.50 0.601
PCFI > 0.50 0.651

The estimation results are shown in Table 6. The estimated coefficient of the availability heuristic on valuation variation
was 0.179, but it was not significant. The empirical findings did not support H1 and were inconsistent with the studies by
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Iroham et al. [16] and Evans et al. [25]. We surmise that the appraisers strictly adhered to a set of valuation norms developed
through leadership mechanisms, which minimized valuation bias arising from the availability heuristic. Tidwell and Gallimore
[17] suggested that using decision-making support tools can reduce the valuation bias caused by the availability heuristic. Our
findings did not show a significant positive influence of the availability heuristic on valuation variation and did not support the
notion that Taiwanese appraisers’ subjective perceptions of the availability heuristic contribute to valuation variation.

The estimated coefficient of the availability heuristic on anchoring was 0.337, significant at the 5% level. The empirical
findings supported H2. Iroham et al. [13] described the availability heuristic as a rule of thumb or mental shortcut for solving
complex problems and reported that it is one of the most commonly used heuristics. Mwasumbi and Tarimo [26] agreed that
the availability heuristic can improve information processing systems and enhance decision-making efficiency, and showed that
it is extensively used in various stages of the assessment process. Our empirical results demonstrated that price anchoring was
influenced by the availability heuristic.

The estimated coefficient of mental accounting on valuation variation was 0.356, significant at the 10% level. The empirical
findings supported H3. Thaler [20] described mental accounting as the division between the costs and benefits related to
individual decision-making, during which people adhere to individual mental accounts as a heuristic for organizing and
preserving their consumption and expenditures. In reality, mental accounting is prevalent in daily economic behavior. Under its
influence, people develop decision-making behaviors that deviate from traditional economic theories, resulting in unexpected
outcomes that violate the concept of fungibility. In the real estate market, buyers with this bias may engage in inefficient
investments, experience poor investment flows, and limit their profits from other opportunities. For appraisers, the valuation
process may be rendered inefficient.

The estimated coefficient of mental accounting on anchoring was 0.593, significant at the 5% level. The empirical findings
supported H4. Paraschiv and Chenavaz [33] found that in the real estate market, sellers do not adjust their reference points
instantaneously, but rather in accordance with mental accounting. Waweru et al. [34] showed that mental accounting and
incorrect reference points influence investors’ anchoring behaviors, causing them to respond differently to price variations.
More specifically, investors in different mental accounts exhibit different sensitivities to anchoring. Our empirical findings
were consistent with those of previous studies.

The estimated coefficient of client pressure on valuation variation was −0.282, significant at the 5% level. The empirical
findings supported H5, indicating a negative influence of client pressure on valuation variation. Kinnard et al. [38] reported that
appraisers often adjust final valuation outcomes to meet clients’ expectations and prevent client loss. Therefore, client pressure
has a constraining effect on valuation variation. In highly systematized valuation tasks with stringent standard operating
procedures, client pressure may skew outcomes toward an acceptable range, resulting in variation convergence. Our empirical
findings support this assumption but differ from previous studies [40], in which client pressure had a positive effect on valuation
variation.

The estimated coefficient of client pressure on anchoring was 0.001, not significant. The empirical findings did not support
H6. This study suggests that appraisers may discreetly establish anchoring points before being officially appointed by providing
a target price in advance. Based on their preconceptions and reliance on early information, they could devise outcomes that
favor the client. However, our empirical findings did not support this notion, consistent with the findings of Kinnard et al. [38]
and Nwuba et al. [40].

The estimated coefficient of anchoring on valuation variation was 0.016, not significant. The empirical findings did not
support H7. This contrasts with previous studies, such as Scott and Lizieri [42] and Adegoke [43]. Although anchoring can
influence decision-making and judgment, appraisers may mitigate its effect by gathering market information and conducting
on-site surveys and analyses. In Taiwan, the examination standard for real estate appraisers is considerably high, and only
those with sufficient proficiency, experience, and skills are competent to handle valuation tasks and adapt to different valuation
models. Appraisers also employ assistants to compile information and survey the real estate market. These assistants provide
objective market reports as references, helping to minimize the influence of anchoring. This may explain why H7 was not
supported in this study.

Regarding the mediation effects, anchoring was set as a mediator between the availability heuristic, mental accounting, client
pressure, and valuation variation. The empirical results showed that the path coefficient of anchoring on the dependent variable,
valuation variation, was not significant; therefore, no mediation effect was observed.

VI. Conclusions and Recommendations
This study adopted a behavioral economics perspective to construct a conceptual model of real estate valuation decision-
making rooted in psychological biases. The availability heuristic, mental accounting, client pressure, and anchoring were set
as latent variables in an SEM model. The results demonstrated that the availability heuristic and mental accounting influenced
anchoring, but anchoring did not influence valuation variation, implying that anchoring was not the primary path of influence.
The effect of behavioral bias on valuation variation may arise from the systematic constraints of direct paths and work contexts.
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Table 6: Estimation Results Derived from SEM

Path Coefficient Standard error t-ratio p-value
H1 Availability heuristic → Valuation variation 0.179 0.317 1.426 0.154
H2 Availability heuristic → Anchoring 0.337 0.222 3.691 0.001**
H3 Mental accounting → Valuation variation 0.356 0.166 1.933 0.053*
H4 Mental accounting → Anchoring 0.593 0.100 5.165 0.001**
H5 Client pressure → Valuation variation −0.282 0.116 −2.127 0.033**
H6 Client pressure → Anchoring 0.001 0.087 0.006 0.995
H7 Anchoring → Valuation variation 0.016 0.191 0.089 0.929
Note: Path coefficients are standardized; * p < 0.10, ** p < 0.05

Mental accounting concurrently influenced anchoring and valuation variation, while client pressure significantly and negatively
influenced valuation variation.

As this advanced-level cognitive framework may include risk perception, motivation, and task assignment, additional higher-
level theories could be integrated in future studies. Research on behavioral economics in real estate, focusing on individual
factors, has mostly analyzed secondary data rather than primary data. Given that the availability heuristic, anchoring, mental
accounting, and client pressure are important psychological factors in behavioral economics, we collected primary data to
investigate the influence of these four factors on valuation variation, distinguishing our study from the existing literature.
The findings can facilitate our understanding of how appraisers’ valuation variation is influenced by the availability heuristic,
anchoring, mental accounting, and client pressure.

In practice, standardized valuation operating procedures can be implemented when taking orders and during the initial
valuation. This prevents appraisers from setting anchors based on early information, such as clients’ target prices. Decision
support systems and verification checklists can also help mitigate bias. Compared to case selection, rate adjustment, and
weighting, standardization reduces the influence of the availability heuristic.

Furthermore, mental accounting debiasing training—such as context reconstruction, control group calibration, and anti-
anchoring exercises—can help appraisers maintain valuation consistency in large-scale cases or in unfamiliar contexts. Real
estate appraisal firms in Taiwan vary by size; larger firms handle large-scale developments, commercial projects, and urban
renewal. Future studies could consider company size as a factor influencing appraisers’ decision-making. Analyses could also
use hierarchical linear modeling, with company size as a second-level variable and appraiser-related attributes as first-level
variables. Further in-depth investigations on asset type and condition, as well as appraiser attributes, could be conducted to
analyze the influence of bias on appraiser behavior.
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