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Abstract. In the current hotel sales trend due to COVID-19 pandemic, few empirical studies have discussed hotel appraisal
determinants and prioritization in terms of operational efficiency. This paper presents an innovative approach for appraisal
practice efficiency based on hotel appraisal approach and the multiple criteria decision making (MCDM). The DANP-
mV model is used to identify the determinants related to actual hotel appraisal practices, including the techniques of the
decision-making trial and evaluation laboratory (DEMATEL), DEMATEL-based ANP (DANP), and modified VIKOR. The
result of influential network relationship map (INRM) and the gaps of determinants to the aspiration level may contribute
to improving hotel appraisal efficacy. In practice, the “discounted cash flow” becomes the most influential determinant (di-
mension) and the “market survey” is the most manageable one. More findings together with an action plan are presented
and useful in the real world. Therefore, this innovative approach could help hotel appraisers and related parties, such as
hospitality managers, investors, lenders, and decision makers, better manage the evaluation determinants of hotel appraisal
efficacy.

Keywords: hotel appraisal, hotel appraisal approach, DANP-mV model, human problem solving theory, hotel evaluation

determinants.

Introduction

Taiwanese tourism has suffered a downturn (Liu, 2020;
Liu & Liu, 2021). The COVID-19 pandemic has aggravat-
ed this situation (World Travel & Tourism Council, 2020).
Consequently, several hotels in Taiwan are up for sale due
to the financial distress caused by the pandemic (Good
Earth CPA, 2017) (Figure 1). Some currently active buyers
may be opportunistic. These buyers, such as High Wealth
Construction in Taiwan, seek a high discount for hotel
properties in financial distress (China Times, 2021; Hotel
Business, 2020). In 2011, international tourists in Taiwan
spent the most on lodging, approximately 35.06% of to-
tal tourist expenditure (Taiwan Tourism Bureau, 2020a).
Some investors may gamble on tourism recovery expect-
ing market rebound benefits.

However, the uncertainties and associated risks con-
cern hospitality managers, investors, lenders, and other
decision-makers in the lodging market (Singh & Schmid-
gall, 2005). Hotel appraisers have received criticism for re-
porting inaccurate evaluation values (Dalbor & Andrew,

2000). This problem seems particularly challenging for
new hotel appraisers in the hospitality evaluation business
with limited experience in Taiwan, where the valuation of
lodging real estate has gained recent popularity.

An eflicient hotel appraisal could confirm the liability
of an investment project or reduce its cost, but an inef-
ficient appraisal causes misjudgment or even the break-
down of the financial structure, resulting in the pro-
ject’s complete failure (Lin, 2006). An eflicient appraisal
practice is crucial for all related parties in hotel invest-
ment (Dalbor & Andrew, 2000), particularly for the less
mature appraisal market (Liu et al., 2012a). Taiwanese
appraisers follow the Real Estate Appraisal Techniques
Guide while making rational adjustments based on facts
(Chen, 2011).

Nevertheless, few studies have addressed hotel ap-
praisals and offered empirical results, particularly about
lodging appraisals. Dalbor and Andrew (2000) focused on
hotel agency problems; Corgel and deRoos (1993) used a
multi-regression model to determine the effects of sellers
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Figure 1. Some tourist hotels in Taiwan disclosed online for sale by real estate agents (photos by authors)

and buyers on the accuracy of hotel appraisal prices. Singh
and Schmidgall (2005) predicted key events and impacts
on hotel investments. Although Liu et al. (2012a) reported
the elements influencing efficiency hotel appraisal efficien-
cy, they did not examine the appraisal determinants and
their prioritizations for decision-makers in the real world.

Thus, the following research queries have been raised,
particularly regarding the sales trend due to the COV-
ID-19 pandemic. What determinants require typical/ra-
tional consideration of Taiwanese appraisers while con-
ducting lodging appraisers? What is the prioritization of
these determinants? What is their ranking? What models
can be developed to manage these determinants and im-
prove appraisal efficiency?

This study addresses the abovementioned questions
by identifying the determinants of hotel evaluation in
the current Taiwanese hotel sales trend. The DANP-mV
model was used because it is based on the mature mul-
tiple criteria decision making (MCDM) theory (Fontela
& Gabus, 1976; Gabus & Fontela, 1973) while having a
well-modified calculation efficacy (Lin et al., 2019; Liu,
2020b; Liu & Liu, 2021). Furthermore, the MCDM model
is superior in providing alternatives to human problems.
MCDM techniques have worked appropriately for inher-
ently intricate and complicated issues in the real world
(Lin et al., 2021). Therefore, the DANP-mV model applies
to actual appraisal assignments and determines the rela-
tionships associated with determinants. Thus, the research
purpose is achieved by the following. (1) using DEMA-
TEL to sort out the interrelated criteria of hotel appraisal;

(2) commanding DEMATEL-based ANP (DANP) to
derive the influential values of hotel appraisal criteria;
(3) employing the modified VIKOR (mV) to calculate the
gap values for identifying performance of hotel appraisal
determinants; and (4) integrating DANP-mV model with
a prioritized action plan to help decision makers better
manage the evaluation determinants of lodging real estate.

The following section contains a literature review on
hotel appraisal in Taiwan, hotel appraisal theory, and the
DANP-mV model human problem-solving theory. Sec-
tion 2 outlines and discusses the methodology of the
DANP-mV model. Section 3 presents the results, and the
conclusions are drawn in final section.

1. Literature review

A review of the literature identified the hotel appraisal
determinants. First, the most prevalent hotel property
categories in Taiwan, the overall hotel appraisal approach,
and practices, were defined. Moreover, the human prob-
lem-solving theory of DANP-mV was integrated. Thus, a
conceptualized theoretical framework was constructed.

1.1. Hotel property categories in Taiwan

Taiwan classifies hotels using a single public standard,
having laws defining hotel categories or ratings. Taiwanese
hotels are divided into two formal categories based on Ho-
tel Regulation: international tourist hotels and general ho-
tels. Tourist hotels are larger than general hotels, and each
accounted for 70 hotels with 20,361 rooms and 38 hotels/
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properties with 5178 rooms, respectively (Taiwan Tour-
ism Bureau, 2020b). Their main differences lie in con-
struction standards, facilities, and service quality. These
hotels have been rated under a star rating scheme since
2008. The Taiwan Tourism Bureau operates this scheme to
unify the world star rating lines and adopt service quality
as the rating criterion. Higher star ratings indicated more
luxury (Taiwan Tourism Bureau, 2020a). Finally, some
hotels were classified as real estate investment trusts (RE-
ITs). There are only two REIT hotel properties in Taiwan;
Sheraton Taipei and Green World Hotels. It reveals the
infancy of Taiwanese hotel appraisals (Liu et al., 2012a).
Hotel REITs were recognized as a significant asset class in
the equity investment marketplace (Jackson, 2009).

These hotels were the research targets because they
represented the current main property classifications of
the Taiwanese lodging industry. Due to a lack of formal
appraisal records, this research excluded other subcatego-
ries of hotel properties in Taiwan, ranging from resorts
and motels supervised by local governments to bed and
breakfast (B&B) accommodations.

1.2. Hotel appraisers in Taiwan

An appraisal is a professional appraiser’s opinion of prop-
erty value. According to Appraisal Institute, the prepara-
tion of an appraisal involves following aspects: research-
ing into appropriate markets, collecting and analysing the
information pertinent to a property; and the professional
judgment of the appraiser (Appraisal Institute [AI], 2014).
Based on information about the asset or property, these
appraisal aspects determine its value based on several
econometric indices (Lee et al., 2016). Thus, the profes-
sion is limited to experts, known as appraisers (Chang,
2019; Lin, 2006).

According to AI (2014), the appraiser provides objec-
tive, impartial, and unbiased opinions about a property’s
value. They are expected to assist those who own, manage,
sell, invest in, and/or lend money to real-estate security.
In the US, only licensed or certified appraisers can pro-
vide appraisals to federally regulated lenders (AI, 2014).
However, some appraisers exceed these minimum require-
ments by participating in continuing education and fol-
lowing a code of professional ethics to obtain membership
and designation certificates from leading professional or-
ganizations. The American Appraisal Institute (AMI) and
the American Society of Appraisers are two such organi-
zations (American Society of Appraisers [ASA], 2020; Al,
2014). This accreditation system has been used in the US
for decades. However, several specialized hotel appraisers
and appraisal firms (e.g., Hotel and Lodging Valuation
Advisors [HLVA] and US Hotel Appraisals [USHA]) are
unavailable in Taiwan.

The law governing real estate appraisers was initiated
in Taiwan in 2000. A qualified real estate appraiser must
adhere to the following. (1) Obtain a qualification cer-
tificate after passing a national examination; (2) possess a
real estate appraiser license issued by the Department of

Land Administration of the Ministry of Interior Affairs;
(3) have a practice license issued by local governments
with at least two years of experience; and (4) join the Real
Estate Appraisers Association, following which the ap-
praiser can operate an appraisal business independently.
As of 2019, 726 people had passed the National Examina-
tion of Real Estate Appraisers. However, only 440 were
practicing appraisers (Department of Land Administra-
tion, Ministry of Interior Affairs, 2020). Although both
Taiwan and the US have professional real estate appraisers,
Taiwanese appraisers are comparatively rarer, and only a
few have conducted hotel appraisals. Therefore, an expert
approach is necessary for hotel appraisals.

1.3. Hotel appraisal approaches

An appraisal is a professional opinion about the value of
a property. It is frequently used to obtain financing and
establish a market value for sale. An appraiser must col-
lect and analyze all the necessary information (business
enterprise or intangible assets) to develop an appraisal of
credible assignment results (ASA, 2020). The first step in
any real estate appraisal is gathering all the relevant data.
The data may include evaluation documents (e.g., the es-
timation of the lender’s report, the owner’s estimate of the
asset’s value, or an investor’s estimate), evaluation condi-
tions (e.g., any affiliated conditions to hotel appraisal), and
property data (e.g., recent financial reports, rents, or prop-
erty information) (Liu et al., 2012a).

Market surveys are considered crucial because valua-
tion aims to provide the most accurate estimate of a prop-
erty’s transaction price (Chang, 2019; Maliene, 2011). For
lodging appraisal, a hotel’s revenue is measured with the
average daily rate (ADR), occupancy, and the estimated
number of tourists (Taylor, 2003), which must be surveyed
and compared with new, under-constructed, and rival ho-
tels to gain a comprehensive picture of the market supply
and demand. A hotel’s operation is management-sensitive
(Taylor, 2003), affected by its regional conditions (e.g.,
location, traffic system, public facilities, and large devel-
opment projects) (Kisilevich et al., 2013) and individual
conditions (e.g., interior maintenance, managerial system,
and the use of the property) (Rushmore, 1992). A market
survey must consider all these factors.

The traditional hotel valuation model has three com-
monly recognized approaches: (1) the sales comparison
approach, (2) the cost approach, and (3) the income capi-
talization approach (Hinton, 2008). However, the sales
comparison method is susceptible due to the following:
(1) the lack of recent sales data, (2) numerous necessary
insupportable adjustments, and (3) the general inability
to determine the true financial terms and human moti-
vations for comparable transactions. Thus, this technique
renders frequent unreliable results (Deroos & Rushmore,
1995), and Taiwanese hotel appraisers seldom use it (Liu
et al., 2012a).

The cost approach requires highly subjective depre-
ciation estimates for buildings and other improvements
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or maintenance, including the costs of rebuilding or re-
locating. Consequently, accurately quantifying the result-
ant loss in value becomes increasingly difficult (Deroos
& Rushmore, 1995). Whether estimating the land cost
via the comparison or land development technique, this
approach is susceptible to subjective human judgment.
Therefore, Taiwanese appraisers prefer using the income-
capitalization approach with minimal weight on the cost
approach. The land, building, and maintenance costs are
all considered while using the cost approach.

Generally, the income capitalization approach is con-
sidered the most persuasive and supportable conclusion
for lodging facilities (Rushmore, 1984) because it includes
the present worth of future benefits.

Thus, Roubi (2004) suggests assuming direct capi-
talization methods of the income approach rather than
discounted cash flow models. Among the future benefits,
a hotel is a typical income-producing property. Forecast-
ing income and expenses estimate the net income of the
hotel property. It results in anticipated proceeds from fu-
ture sales. However, the discounted cash flow technique
is considered superior for providing a more realistic es-
timate of a hotel firm’s value (Fu et al., 2013). These ben-
efits can be converted into an indication of market value
through a capitalization process using a discounted cash
flow analysis (Deroos & Rushmore, 1995; Hinton, 2008).
It is particularly useful for managing international tourist
hotel appraisals (Chang, 1995; Chang, 2019; Lung, 2010).

The total income, expenses, and capitalization rate are all
accounted for while calculating the discounted cash flow
(Liu et al., 2012a). Table 1 lists the determinants integrated
into the dimensions and criteria and considered in actual
hotel evaluation practices.

1.4. MCDM human problem solving theory and
hotel appraisal

The MCDM human problem-solving theory simultane-
ously considers multiple criteria to help estimate the best
alternatives. It resolves complex human problems accord-
ing to the criteria for each available case. It means using a
compromise solution tool for problems tangled in conflict,
complex, and unpredictable criteria in actual human life.
MCDM, combined with several methods such as DEMA-
TEL, DANP, and mV, has proven useful in solving human
problems in various domains (e.g., Liu, 2020; Zhu et al.,
2017; Liu et al., 2012b, 2012¢; Yang & Tzeng, 2011).

The DEMATEL technique was developed by the Bat-
telle Memorial Institute of Geneva between 1972 and 1976
(Fontela & Gabus, 1976; Gabus & Fontela, 1973). Since
human thoughts are too complicated to manage using ta-
bles only, the DEMATEL technique uses a visual model
to depict complex relations via matrices of mathematical
theories. This method assumes that the criteria are inde-
pendent and hierarchical in structure. They keep releas-
ing the feedback effects simultaneously. These effects can

Table 1. The dimensions of influence and criteria associated with hotel appraisal practice

Code | Dimensions/criteria

Context of criteria

Sources

D, |Evaluation premise

C, |Evaluation purposes
estimation

Lender’s report, owner’s estimation of asset value, or investor’s

Liu et al. (2012a); Maliene
(2011); Taylor (2003);
Kisilevich et al. (2013);

C, |Evaluation conditions

Any affiliated conditions to hotel appraisal

Rushmore (1992); Lee et al.

C; | Property data

Recently financial report, rents, property information

(2011, 2016)

D, |Market survey

C, |Supply-demand

tourist estimation.

Analysing the current supply and demand of hotels, e.g., new
hotels, rivals, occupancy rate, averaged room rates, incomes,

Liu et al. (2012a); Rushmore
(1984, 1992); Taylor (2003);
Lee et al. (2011, 2016)

Cs; |Regional conditions
project

Location, traffic system, public facilities, large development

Ce | Individual conditions
property

Interior maintenances, management, and utilisation of the

D5 | Cost analysis

C, |Land cost
to analyse land cost

Using the Comparison approach or Land Development technique | Deroos and Rushmore (1995);

Hinton (2008); Liu et al.

Cg | Building cost

Rebuilding cost or reallocating cost

(2012a); Lee et al. (2016)

Cy | Maintenances

Listing the recent maintenance expenses

D, |Discounted cash flow

C,o |Total income

Business income or room revenue the owner received

Chang (1995); Deroos and

C,, |Total expense

All the related expenses of the property

Rushmore (1995); Hinton

C,, |Capitalisation rate

A stabilised estimate of net income capitalised rate considering all | (2010); Rubi (2004); Fu and
the management risks involved

(2008); Liu et al. (2012a); Lung

Lang (2013); Lee et al. (2016)




262

be calculated and converted into an intelligible structural
model using a visual map through matrices. It is technical-
ly termed an “influential network relation map (INRM),”
presenting network relations between criteria in a map
and depicting solutions for human problems (Lin et al.,
2019; Liu, 2020; Qu et al., 2019; Zhu et al., 2017).

DEMATEL is more efficient in calculating the influen-
tial weights of each criterion as it is combined with Saaty’s
ANP (Saaty, 1996). It is known as the ANP-based tech-
nique (DANP). Similar to AHP’s pairwise comparisons
(Zhuang et al., 2018), DANP further avoids tediousness,
resulting in repeated pair comparisons (Liu et al., 2019).
In the DEMATEL procedure, the influence weight of the
criteria can be obtained and used to calculate the gap to
the optimal level (in the mV method) (Liu et al., 2013a,
2013b).

The VIKOR method was modified because of the
drawback of choosing the best among inferiors (Opricovic
& Tzeng, 2004, 2007). The mV method was the first to es-
tablish the baseline of the best choice (optimal level). The
mean group utility is the sum of all individual regrets (i.e.,
an average of performance values and gap of each dimen-
sion/criterion) and maximum regret (i.e., maximum gap).
Therefore, an individual criterion’s value can be calculated
more reasonably using the baseline. Each criterion’s prior-
ity can be ranked according to the gap values. Therefore,
mV can choose the best among the superior alternatives
and solve human problems more efficiently (Lin et al.,
2019; Liu, 2020; Qu et al., 2019; Zhu et al., 2017).
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Accordingly, this intelligent joint method is called
the DANP-mV model. The model was proven useful for
solving human problems in many domains, such as the
TFT-LCD industry (Lu et al.,, 2016), quality life in rural
residences (Qu et al., 2019), health care system (Lin et al.,
2019), public space planning of elderly people (Zhu et al.,
2017), and managing coach driver job stress (Liu, 2020b).
Since hotel appraisal is inherently multidimensional and
requires expertise (Corgel & deRoos, 1993), we supposed
an expert survey using the DANP-mV model would be
appropriate for our current study.

2. Methodology

Considering the superiority of MCDM in solving human
problems, this research used the DANP-mV model to
identify the determinants and prioritization of hotel ap-
praisals. The research methodology was designed within
the DANP-mV process as follows.

2.1. Building a DANP-mV model evaluation system
for hotel appraisal efficacy

Research construction of the DANP-mV model was initi-
ated. Furthermore, an evaluation system in a hierarchical
layout with multiple criteria based on MCDM theory was
established (Lin et al., 2019; Liu, 2020; Qu et al., 2019; Zhu
et al., 2017). This study addresses hotel appraisal deter-
minants (derived from the literature review in Section 1),
including four dimensions and 12 criteria with 28 items
(Table 1, Figure 2).

| Goal: Hotel Appraisal Efficacy ‘

Hotel categories /
Hotel appraisal
practice in Taiwan

Theories: Hotel Appraisal
Approaches Human problem
solving theory- MCDM

v

‘What are the relationships between
the variables of hotel appraisal?

How to prioritize the criteria
of hotel appraisal?

How to produce action plan
for hotel appraisal efficacy?

) ¥ ) ¥
Ist Phase | 2nd Phase | | 3rd Phase |
ted DEMATEL N DANP Modified VIKOR
Technique Technique Technique
promsissr PUPUL RS | 5 _'
¥ e . . J " LAY o [ T
Questionnaire 4~ /....\\,_,. N | Te il TO— W7o =(T°Y| | we i 16 I %7
/Unpasi~_~ Pass | < & w’ L I
d r r
|n||1m::ux 1 l ) ’_L_- . ) l L I—1 ny =l‘f;up.‘rrd ‘fly“f’f[ ‘fjarpaml _jjuai.sr‘}
l—» E —» D T To —isf Ty —» rV:r;W"H LU M e S—
L L L : i s =Y win
¥ - ¥ : ¥
Ohtain Influcntinl Netwark Gain Influential Weights (IWs): Find Gaps of Criteria:

INRM clarifving influence between mutual
criteria to offer the improvement direction

1Ws for VIKOR to calculate gaps of
criteria

Gaps for sequencing the priorities and
making improvement strategies

Denotation
Ist Phase:

dimensions.
2nd Phase:

dimensions.
Ird Phase:

E denotes the direct influence relation matrix; D denotes the average direct influence relation matrix; N denotes the normalized average direct influence relation
matrix; T denoftes the total influence relation Matrix; T denotes the total influence relation matrix of eriteria; Ty, denotes the total influence relation matrix of

TE denotes the normalizing total influence relation matrix of criteria; Tf, denotes the normalizing total influence relation matrix of dimensions; W* denotes the
unweighted supermatrix; W denotes the weighted sapermatrix; W denotes the global weight; W‘c denotes the local weight of criteria; WYy denotes the local weight of

[fj)oxn denotes the satisfaction level of each criteria; vy denotes the gap of each criteria; s, denotes the mean group utility for the gap.

Figure 2. Conceptual framework and research layout and procedures of DANP-mV
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2.2. Sampling and data collection

The initial expert questionnaire was developed based on a
literature review. Since hotel appraisal is inherently multi-
dimensional and requires expertise (Corgel & deRoos,
1993), data collection is required a “group decision-
making method”. A content survey was distributed to a
panel of five content experts, including three real estate
appraisers with ten or more years of experience, besides
two who had conducted hotel appraisals and taught part-
time at universities in Taipei. The o values were greater
than 0.8, verifying the content reliability of the tool (De-
Vellis, 2016).

Furthermore, a formal survey was conducted with an
expert group of 20 real estate appraisers having a mini-
mum of five years of experience in hotel appraisal. The
survey was sent via email or social media (to avoid face-
to-face interviews during the pandemic). A 5-point scale,
ranging from 0 (no effect) to 4 (extremely influential), was
used to collect responses for each criterion. The results of
the consistency test showed a significant confidence level
of 95.94% (larger than 95%). The gap error was 4.06%
(<5%). It indicated a strong consensus among experts
(Table 2).

g e
=Y > 2 1x100%= 4.06% < 5%, where ¢}

n” o1 j=1 ij
and tip_l denote the average influence of i criterion to
j by p = 20 (appraisers); n = 12 denotes the numbers of
criteria.

2.3. Research procedure
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fluence of dimensions Tp, and criteria 7, . The calculations
are as follows (Liu et al., 2019; Liu, 2020; Liu et al., 2013a,
2013b; Liu & Liu, 2021; Zhu et al,, 2017).

Step 1: Form the initial influence matrix E

Pairwise comparison was used to obtain the initial

influence matrix E =[£;],,, where E; represents the
degree of effect of factor i on factor j.
By o By By,
E=|E; - E; - E,|. (1)
(Eq = Ey o E,

Step 2: Calculate the direct influence relationship ma-
trix D

Average values were used to integrate expert opin-
ions to obtain the direct influence relationship matrix

D=[D,],., shown in Eq. (2).
Dy - Dy Dy,

D=|D, - Dy - D, |. )
_Dn1 o+ Dy e Dnn_

Step 3: Calculate the normalized direct influence re-
lationship matrix N

Matrix was normalized using Eqs (3) and (4), respec-
tively. Its diagonal is 0, and the maximum sum of the
rows or columns is 1.

The DANP-mV model used in this study was processed in Ny o Ny Ny,
three phases (Figure 2). : : :
Phase 1: To develop the INRM using DEMATEL N=QD=|N; -+ Ny - N, |. (3)
Through the questionnaire survey (from 0/ no influ- . . .
ence to 4/extreme influence), the opinions of experts were
obtained. Further, DEMATEL was used to develop initial _N m 0 Ny Ny, |
matrix and calculate the relation matrix of the total in-
Table 2. Total influential effect matrix T of criteria
T G G G Gy Cs Ce ¢ Cs G Cio Ci Ci
C, 0.492 0.531 0.562 0.610 0.556 0.560 0.491 0.499 0.509 0.533 0.524 0.536
C, 0.540 0.429 0.522 0.559 0.515 0.529 0.458 0.466 0.477 0.499 0.492 0.501
C 0.628 0.593 0.544 0.664 0.594 0.630 0.512 0.547 0.586 0.610 0.598 0.567
C, 0.628 0.581 0.629 0.604 0.651 0.642 0.555 0.550 0.574 0.614 0.587 0.608
Cs 0.530 0.488 0.513 0.613 0.467 0.532 0.481 0.466 0.474 0.518 0.492 0.505
Cs 0.627 0.596 0.646 0.698 0.634 0.576 0.562 0.581 0.605 0.624 0.614 0.600
C, 0.580 0.538 0.553 0.643 0.599 0.594 0.428 0.492 0.504 0.524 0.518 0.524
Cq 0.577 0.542 0.574 0.611 0.568 0.603 0.481 0.441 0.536 0.531 0.545 0.523
Cy 0.601 0.566 0.631 0.643 0.592 0.637 0.505 0.555 0.492 0.585 0.588 0.562
Cio 0.677 0.629 0.694 0.747 0.686 0.694 0.556 0.580 0.625 0.565 0.626 0.633
Ch 0.655 0.606 0.674 0.707 0.646 0.673 0.562 0.580 0.625 0.623 0.539 0.606
Cp, 0.631 0.577 0.604 0.680 0.620 0.617 0.511 0.529 0.559 0.585 0.568 0.500
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1 1

Q =min " , "
max, Zj:1| Dy | max Zi:1| D; |

Vi =12, 71

(4)

Step 4: Calculate the total influence relationship ma-
trix T

Matrix can be calculated using Eq. (5), where I is the

identity matrix. Eq. (5) can be deduced from Eq. (6),

which can be obtained using T=N+N?+---+N"

when lim,,_, N"=[0]

N(I-N)™ (5)
T=N+N?+---+Nh
=NUI+N+N? 4o+ NFD[(I = N)T - N) |
=N({I-N"I-N)!
=N(I-N)™',whenh— o0, N" =[0]

(6)

nxn "

Step 5: Obtain the evaluation system influence rela-
tionship (r, 5,7, +s5;,1, —s; ).

Obtain prominence and relation by totaling. Sum
each row and column of the total influence ma-

trix T=[tij] to obtain the sum of all rows (vector
r=[ri]nxl=[zn ti]} =(fse0t;renty)’) and the sum
nx1

j=1
of all columns (vectors=[sj]lxn = [Z;tijl =
xXn

(51’--~’5j>~~-’5n) ). “r,+s;” refers to the total degree of in-
fluence, “r; —s; “refers to the degree of net influence.

Phase 2: To obtain influence weights using DANP

DANP has the basic concept of ANP. The first is to
develop a relation matrix of the total influence derived
from the first phase. Subsequently, the total influence is
used to calculate the influential weights (IWs) or global
weights of the criteria (vector). The IWs were obtained by
multiplying the weighted supermatrix W% until W* con-
verged (Table 4). These influence weights can be reused
for the mV calculations. DANP was processed as follows
(Liu & Liu, 2021; Liu, 2018, 2020; Liu et al., 2013a, 2013b;
Zhu et al., 2017).

Step 1: Develop the unweighted supermatrix

Develop the unweighted supermatrix and normalize

each level with the total influence degree from the total
influence matrix T of DEMATEL as shown in Eq. (7).

D, D; D,
L bmy le»»«cjmj Gl Camy,
1 1 _ _
? T ... T ... Tln
Ly ¢ c ¢
T, =i & Tl ... T4 ... Tin , (7)
. Cimj c c c
b ) Tcﬂl Tan Tcml

ne
nm,,

Step 2: Normalize T, with the total degree of effect
and obtain T*, as shown in Eq. (8).

D, Dj D,
Dy Cll-nclml le,,.ijj Cnln-chn
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st <
12 . .
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@
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L ¢ c c i
D,

Then, normalize T*!! using Eqs (9) and (10), and
repeat to obtain T2,

my
11 _ 1 .
dit =3t i=12,m 9)
j=1
PR 11, 1 11 1|
t . /d t o ldit ot d
cll 1 clj 1 Clml 1
11 11 11
all _ . 11 11—
TC = tcil / d; tcij ! d; l‘Cim1 ld;it =
11 11 11
tofdit e gdt e dl
| ™ m Gl Tm M my |
[ fall ... jall .. soll ]
tcn tclj tclﬂq
t(l!l t()t!'l t(lll
cil cli i
: : ‘. (10)
all . ¢all . sall
tcmll tcmlj tc"‘lml

The total effect matrix is normalized into the super-
matrix. Then it goes further to obtain the unweighted

supermatrix, as shown in Eq. (11).
D, b, D; D,
Gr-Lm Cit- Cim;

11 il 1
L W w L W

C. C,
nl--! iy,

o
D; 3!

W:(Tcm)‘= WU ... Wi ... W1 | . (11)

iy Win ... Win ... Wnn

Both matrices W!! and W!2 can be obtained by
Eq. (12). A blank space or 0 in the matrix implies that
the group or criterion is independent. Similarly, the ma-
trix W™ is calculated.
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Step 3: Obtain the weighted supermatrix by deriv-
ing the matrix of the total effect of dimensions T}, using
Eq. (13). Then, Tp is normalized to obtain T, as shown

n I
inEq. (14).d; =Y 1}, , i=1,2,...n.

j=1
A A tn
D D D
T, = L R tin , (13)
D D D
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D D D
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tyd, - tY/d tm | d
Lo (14)
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D D D
to.il twj tain .
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The normalized T is transformed into the un-
weighted supermatrix W ready for calculating the
weighted supermatrix W . It is shown in Eq. (15).

_t%ll x Wll . tgil x Wil t%nl x Wnl ]
We=TEW =| (A sxwli ... (3xwi £ i
t%ln XWln t%in XWin t%nn x pnn
(15)

Step 4: Obtain the limit supermatrix. Let the weighted
supermatrix W® multiply itself multiple times to obtain
the limit supermatrix. The DANP weights of each crite-
rion can then be obtained by lim (W®)#, where z repre-
sents any number for power. *7%

Phase 3: To calculate the performance/gap values us-
ing mV

The mV method is used to calculate the values of per-
formance and gap of each criterion/determinants to the
optimal level. The mV process is simplified as follows (Liu,
2018, 2020; Liu & Liu, 2021; Opricovic, 1998; Opricovic
& Tzeng, 2002; Tzeng et al., 2005; Tzeng & Huang, 2011;
Zhu et al.,, 2017).

Step 1: Set the optimal level and the worst value.

We define the best value (optimal level) as f ].“SP ired gor
j criterion and the worst value f}°™! for all criteria to
fit the real-world. The performance scores ranged from 0
to 10 (strongly disagree <— 0, 1, 2, -++, 9, 10 — strongly
agree) with natural language in this research besides a lin-
guistic/semantic questionnaire.

The optimal level: faspired = (fgspired | fj“SPi’ed
f,2Ped), where faired is labeled “the best value”

Hence, f;“p ired 10 is defined as the optimal level.

. t _ t t t
The worst values: f"t = (f*"<, ..., {7, ., £,070),

where f}'°*" is labeled “the worst value”.
So fjW"'“ =0 as the worst value. It avoids choosing the
best among inferiors.
Step 2: Determine the mean group utility for the gap.
These values can be calculated using Eq. (16):

n n

ed -

Sk :ijrkj :zwj(lfjaspzre _fkj |)/(|fjaspzre _fjworst i
j=1 j=1

(16)
where s, is defined as the normalized ratio (%) of the dis-

tance to the optimal level. Synthesized gap of the criteria.
w; is the IWs for the criteria and obtained from DANP.

3. Empirical case analysis for hotel appraisal
practice

An empirical case study was conducted using expert ho-
tel appraisers in Taiwan. The collected data were analyzed
using the DANP-mV model, including the DEMATEL,
DANP, and mV techniques. The results were twofold: the
INRM by DEMATEL and Gap values by mV based on
DANP. These are discussed below.

3.1. INRM of hotel appraisal determinants by
DEMATEL

The opinions of expert appraisers were analysed by the
DEMATEL technique. Based upon the initial matrix E,
the total effect matrix T of criteria (Table 2) showing the
overall influential effect was calculated and tested of the
significant confidence (4.06% < 5%), implying the reliabil-
ity of the survey. Moreover, it was further used to derive
the influence relation (r; —s;) in Table 3. Among the di-
mensions, the discounted cash flow (D,) with the largest
influence value of 0.225 has the strongest direct effect to
impact, followed by cost analysis (D3) (0.115) and market
survey (D,) (-0.170). Contrarily, the evaluation prem-
ise (D,) is most vulnerable to impact with the smallest
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influence value of -0.171. Figure 3 illustrates these interre-
lated effects in network interactions, INRM. Each dimen-
sion with several criteria forms sub-network within the
network, demonstrating the overall interactions between

criteria. According to
(to impact) to small (

Table 3. Result of dimensions/criteria analysis
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the influence relations, from large
to be impacted), the influences of
dimensions can be prioritized as: D, = D3 > D, = D, . The
criteria can also be ranked using this rule.

Code Dimensions/criteria r s ri+s; r;— s; / ranking
D, Evaluation premise 2.162 2.332 4.494 -0.171 (4)
G Evaluation purposes 1.585 1.661 3.246 -0.076
C,  |Evaluation conditions 1.491 1.553 3.044 -0.062
G Property data 1.765 1.628 3.393 0.137
D, Market survey 2.296 2.466 4.762 -0.170 (3)
C, | Supply-demand 1.897 1.915 3.812 -0.018
Cs Regional conditions 1.613 1.752 3.365 -0.139
Cs |Individual conditions 1.907 1.75 3.658 0.157
D, Cost analysis 2.221 2.106 4.327 0.115 (2)
C, Land cost 1.423 1.415 2.838 0.009
Cy Building cost 1.459 1.488 2.947 -0.029
Cy Maintenances 1.552 1.532 3.084 0.02
D, Discounted cash flow 2.465 2.241 4.706 0.225 (1)
Cy | Total income 1.823 1.773 3.596 0.051
Ch Total expense 1.767 1.733 3.5 0.035
C,, |Capitalisation rate 1.653 1.738 3.391 -0.085
0.030 0.060 CroTotal income

o Maintenances *(3.596. 0.051)
— (3.084,0020) odn (“11,"‘1'...“.‘!'.‘:',“\‘,.
€7 Land cost
0,010 (2838 (‘IU(W» 0.020
0.000 = ¢ DDOS.SSO 3.400 3.600 3.650
o A " -0.020
0020 -0.060
0.050 {': iﬁ:‘;ﬁﬁn;’;‘i:;:;” -0.080
o (o ('uﬂ.’dulzijxulin::':::'
W\/I D, Discounted cash flow ‘L'//”/—
* (4,706, 0.223)
0.200
o1s0  (Set A
0.100
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-0.150
(4494 -0171)* -
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Figure 3. The influential network relationship map (INRM) of hotel appraisal criteria
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All expert appraisers regarded income capitalization as
the most important while conducting a hotel appraisal.
They believed that the discounted cash flow (D,) is the
priority, which can influence the remaining dimensions,
namely, cost analysis (D), market survey (D,) and evalu-
ation premise (D;). Moreover, it suggests that appraisers’
primary concern is a hotel’s cash flow, including the total
income, total expenses, and estimated capitalization rate.
Expert responses suggested that delineating these relation-
ships would directly affect cost analysis and speed of mar-
ket surveys and evaluations.

Furthermore, these influential relationships can
be identified from the individual dimensions. For
example, the direct influential relationships from
(D4) can be further pinpointed as D, > D;, D, -
D,,D, = D,,D;~D,,Dy~D,,D, =D,,D, =D, =D,
and D3 = D, = D, . The discounted cash flow (D) should
receive the maximum attention as the most influential di-
mension.

A network relationship can also be observed in each
dimension. For example, in discounted cash flow D,, total
income (C,) has a direct effect on the remaining criteria;
total expenses (C;;) and capitalization rate (C,,). Apprais-
ers agree that that initially considering the total income a
hotel can generate is must while conducting discounted
cash flow. Thus, the practice priority in this dimension
is Cjy > C;; > C,. The most influential criterion can be
identified in the individual dimension using this rule, such
as maintenance (Cy) in cost analysis (D3), individual con-
ditions (Cg) in market survey D,), and property data (C;)
in evaluation premise (D,). This solution makes hotel ap-
praisal determinants and prioritization easily identifiable
in the complex criteria (Figure 3).

3.2. Gap values of hotel appraisal determinants by
mV based on DANP

A DANP was used to obtain the influential weights of the
criteria. A stable matrix showing the weight of each cri-
terion (Table 4) emerged through pairwise comparisons

of the unweighted supermatrix and weighted supermatrix,
lim (W®)? . These weights can further be used by mV in

Z—>0
next phase to calculate the performances and cap values

of criteria and dimensions.

Thus, the performance/gap values of the overall prac-
tice (appraisal) toward the optimal level were obtained
by mV (Table 5). Table 5 lists the local weights, global
weights, performance values and gap values (to the aspira-
tion level). Accordingly, it can show the overall achievable
degrees of criteria according to the performance values,
from high to low, and the gap value, from low to high.
Among the overall dimensions, for instance, Market survey
(D,) is ranked as first to be improved to reach the optimal
level because of its high-performance value of 7.439 (out
to 10) and a low gap value of 0.256 (with 0 being ideal).
Expert appraisers were most satisfied with market survey
(D,), followed by evaluation premise (D;), cost analysis
(D5) and discounted cash flow (D,). Comparatively, ap-
praisers had the least confidence in discounted cash flow
(D,) because of its lowest performance value (6.071) and
the largest gap value (0.393). Decision-makers may order
a strategic sequence as D, = D, = D; = D, for practicing
hotel appraisal priority to reach the optimal level.

This strategic sequence rule can also be used for the
individual criterion. For instance, regional condition (Cs)
would be the first criterion to be improved to reach the
optimal level. It has a high-performance value of 8.300
and a low gap value of 0.170, followed by evaluation pur-
pose (C;) and evaluation conditions (C,). Comparatively,
the capitalization rate (C,,) with a low performance value
(5.300) and the largest gap value (0.470) is the last crite-
rion to improve. The expert appraisers indicated that man-
aging and investigating the regional conditions was easier
among all the determinants than any other criteria. Esti-
mating precise capitalization rates is challenging, particu-
larly with the downturn in tourism during the COVID-19
pandemic. The result provides an efficacy rule for hotel
evaluation determinants if the decision-makers strategize
reaching an optimal level (Table 5).

Table 4. The stable matrix of DANP

w G G G Cy Cs Cs & Cs Cy Cio Cn Ci
C, 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087
C, 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081
Cs 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087
C, 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094
Cs 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086 0.086
Ce 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.088
C, 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074
Cq 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076
Cy 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080
Cio 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
C 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081
Ch 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081 0.081




268 C.-H. Liu, B. Liu. Exploring hotel appraisal determinants amid sales trend during COVID-19...

The abovementioned suggests that network influence
or gap values of performance efficiently identify appraisal
determinants and their prioritizations for appraisal efhi-
ciency. This innovative plan of two formulations for ef-
ficacy priority can influence the network or the optimal/
desired level, from each perspective or the overall opera-
tion (Table 6). For instance, using the network influence
(F1), the decision maker may initially grasp discounted

cash flow (D). In this dimension, total income (C,)
should be the first priority to manage and accelerate the
achievement of the remaining criteria. To reach the aspi-
ration level (F2), the decision maker may use the market
survey (D,) and prioritize regional conditions (Cs), which
seems closest to the optimal level. Such determinants for
hotel appraisal efficacy can be unique and integral, and
they are illustrated in this case study in Table 6.

Table 5. Gap value of hotel appraisal criteria by modified VIKOR

Code Dimensions/criteria Local weight Global weight Performance Gap/ranking
D, Evaluation premise 0.255 7.412 0.259 (2)
C, Evaluation purposes 0.087 0.342 8.250 0.175
C,  |Evaluation conditions 0.081 0.318 7.650 0.235
G Property data 0.087 0.340 6.350 0.365
D, Market survey 0.269 7.439 0.256 (1)
C, |Supply-demand 0.094 0.351 7.250 0.275
Cs Regional conditions 0.086 0.321 8.300 0.170
Cs |Individual conditions 0.088 0.328 6.800 0.320
D, Cost analysis 0.231 6.971 0.303 (3)
C; Land cost 0.074 0.322 7.400 0.260
Cq Building cost 0.076 0.331 7.150 0.285
Cy Maintenances 0.08 0.346 6.400 0.360
D, Discounted cash flow 0.245 6.071 0.393 (4)
Cyy | Total income 0.083 0.338 6.700 0.330
C,; |Total expense 0.081 0.332 6.200 0.380
C,, |Capitalisation rate 0.081 0.330 5.300 0.470
Total performance 6.987
Total gap 0.301

Note: The weights calculation uses DANP method.

Table 6. Innovative action plan for hotel appraisal efficacy

Formulation for solution

Perspective/method

Priority for improvement

FI: Sequence to rise to network influence (by
influential weights from high to low)

Dimensions/DEMATEL

D, =Dy =D, - D

Criteria within individual

D :C -G, - C

from low to high)

Dimensions/DEMATEL
D,:Ce=Cy -Gy
D;:Cy=-C; - Cy
D,:Cy~-C=Cp,
F2: Sequence to rise to aspired level (by gap value Dimensions/VIKOR

D, =Dy >D;>-D,

Criteria within individual
Dimensions/VIKOR

D :C-C, -Gy

D,:C5-C, - Cq

Dy:C, = Cg =Gy

D,:Cy~-C=Cp,
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Conclusions

In this study, we modeled a DANP-mV approach to iden-
tify hotel determinants and improve hotel appraisal effi-
cacy during sales trends due to the COVID-19 pandemic
in Taiwan. The identified appraisal determinants and their
prioritizations help all parties involved, such as hotel ap-
praisers, managers, investors, lenders, and decision-mak-
ers. Theoretically, DANP-mV converts human thoughts
into visual results, presenting an advanced solution to ho-
tel appraisals in the real world. This DANP-mV result of
an innovative plan of appraisal determinants would practi-
cally direct appraisers and all related parties in hotel sell-
ing and buying. It has significant contributions to both
practitioners and academics concerning hotel appraisals.
Our managerial implications are as follows:

1. The most influential determinant while conducting
hotel appraisals is the “discounted cash flow” Im-
proving this determinant produces network effects
on the impacted dimensions, such as analyzing cost,
market, and property information. It may sponta-
neously resolve multiple issues in a single shot.
Furthermore, it confirms that hotels are income-
producing, and hotel appraisals are inherent in net
income estimations (Hinton, 2008; Rushmore, 1984;
Taylor, 2003). Among the appraisal determinants,
total income (C,), maintenance (Cy), individual
conditions (Cy), and property data (C;) were more
influential in their dimensions. These determinants
yield double results with half the effort for apprais-
ers or related parties.

2. The most straightforward and achievable method
for reaching the desired level is conducting the de-
terminant of an overall market condition analysis.
It is due to the market survey (D,) with the small-
est gap value (0.256) and the regional conditions
(Cs) with the smallest gap value (0.170). Contrarily,
discounted cash flow (D,) had the largest gap value
(0.393), being the least achievable dimension.

3. The capitalization rate (C;,) is the most unachiev-
able determinant (criterion), with the largest gap
value (0.470). Consistently, accurately quantifying
the forecasts of income, expenses, and anticipated
proceeds from future benefits are challenging. It im-
plies that estimating the risks associated with run-
ning a business and deriving a precise capitalization
rate are the most challenging and unattainable tasks
for appraisers. Therefore, while appraising hotels,
the determinants that require a subjective judgment
of current conditions appear to be more achievable
at the desired level than those requiring an objective
calculation or prediction.

Therefore, the research purpose was fulfilled with the
DANP-mV model to identify hotel appraisal determinants
and provide an action plan for hotel appraisal. The find-
ings have the following contribution. (1) Producing INRM
by converting human thoughts into a visual map to indi-
cate more influential appraisal determinants than linear

relationships (Figure 3); (2) demonstrating the aspiration
gap of appraisal determinants for appraisal efficacy (Ta-
ble 5); (3) assisting appraisers and related parties to use
the DANP-mV model (Table 6) for identifying appraisal
determinants; and (4) improving hotel appraisal efficacy
for the burgeoning hospitality market in Taiwan during
the COVID-19 pandemic.

Finally, we propose future research directions con-
cerning the determinants of hotel appraisal efficacy. The
content and focus of the present study were essentially
hotel appraisal oriented. A comparison between lodging
types, such as motels, resorts, limited-service hotels, his-
toric properties, luxury boutique hotels, and hotel REITS,
would have expanded the discussion. Besides, our action
plan may guide eflicient appraisal practices, particularly
for appraisers or related parties with limited hotel experi-
ence. However, various factors influence hotel appraisal ef-
ficiency or accuracy, such as appraiser morals, approaches,
and market impact. Future studies should focus on these
variables and manage the linguistic ambiguity using the
techniques, such as IF-MADM (Zhuang et al., 2018) and
Fuzzy MCDM (Hosseini et al., 2021).
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