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ABSTRACT

To assure efficient expatriate assignments, the objective of
this study is to establish prediction rules of employees’ expa-
triation willingness using the rough set theory and decision
tree. We summarized 22 impact factors from literature re-
garding expatriation willingness and used them to develop a
guestionnaire. A total of over 413 questionnaires were re-
turned and effective for data analysis. The adoption of the
rough set theory classified these factors into three categories.
Among them 18 out of 21 factors were set asthe inputs for the
decision-making model to construct the prediction rules of
employees’ expatriation willingness. Six rules regarding the
refusal of expatriation assignments and three rules regarding
the acceptance of expatriation assignments were found. The
rules can be valuable to employers in making decisions of
international expatriation.

I[.INTRODUCTION

Engineering consulting is a knowledge-intensive industry
and engineers are the core of its competitiveness. With the
rapid devel opment of the world economy, business operations
go beyond the boundaries of countries. The primary activities
of many large corporations have branched out into the inter-
national marketplace [4]. The Taiwan government has fully
supported engineering consulting companies expanding into
international markets in recent years, creating a significant
demand for expatriate employees. However, the mgjority of
large engineering consulting firms are facing a low willing-
ness from employees to accept international project. Senior
executives indicate that numerous companies rely on com-
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pulsory assignment to overcome low employees’ willingness.
This may dampen employees' loyalty and could make the
company difficult to retain their talented employees. Besides,
it could also cause negative influences over project. Therefore,
choosing appropriate candidates is important for international
projects.

Related literature indicates that expatriates are a source of
company competitiveness in the international market [54, 63].
Employees' expatriation willingness (EW) is a decisive factor
in the successful management of expatriate assignments [52,
58]. Tung [57] highlights that employees’ expatriation will-
ingness should be considered when dispatching employees
overseas. He aso believes that devoting resources to those
willing to accept overseas transfers will enable the manage-
ment of expatriation assignments to achieve efficiency with
the least effort. Most of studies available regarding employ-
ees' EW examined a number of related factors[18, 44, 47, 55,
61], but practitioners need to know the prediction of employ-
ees' EW so as to assure efficient expatriate assignments. The
objective of this study is to establish prediction rules of em-
ployees’ EW using the rough set theory and decision tree. The
rules can be valuable to employers in choosing appropriate
candidates for expatriation which can promote the successful
rate of international projects.

[l1.LITERATURE REVIEW

1. Applications of Rough Set Theory and Decision Trees

Rough set theory (RST), proposed by Pawlak in the 1980s
and resulting from a long-term program of fundamental
mathematical research of information systems, can be re-
garded as a new mathematical approach to vagueness (set) and
uncertainty (element) [45]. The approach is based on the
assumption that every set will be roughly defined using a
lower and an upper approximation. Increasing numbers of
researchers have demonstrated an interest in this theory dueto
its successful application in the fields of data decision, pattern
recognition, machine learning, and knowledge discovery [22,
30, 51, 60, 65, 66].

A number of RST applications are briefly reviewed below.
Chang et al. [16] introduced RST into pavement management



J.-H. Chen and J.-Z. Lin: Prediction Rules of the Employees’ Expatriation Willingness 117

system for maintenance and rehabilitation (M&R) strategy
induction, while Kim et al. [36] presented an RST approach to
determine the category of crack causes for insufficient and
imprecise crack characteristics observed during regular inspec-
tions of concrete structures. In recent years, a number of re-
searchers have applied RST to andyze significant impact fac-
torsin related fields. For example, Zhang and Xu [67] used the
RST method to identify the key factors affecting precipitation.

Decision tree is one of the most popular and widespread
classification algorithms in current use in data mining and
machine learning, and it provides classification and predictive
functions simultaneoudly [5, 24, 38]. It exhaustively breaks
down casesinto abranched, tree-like form until the splitting of
the data is statistically meaningful. Unnecessary branches
should then be pruned using other test cases to avoid overfit-
ting [25]. In this approach, each node of the tree is a distin-
guish equation. The equation will focus on a certain variable
and determine whether the imported datais greater than, equal
to, or lessthan acertain value. Each node of such can classify
the imported data into different category afterwards[15]. The
advantages of decision tree approach includes. (1) to generate
understandable rules, (2) to perform classification without
requiring much computation, (3) to handle both continuous
and categorical variables (4) to provide a clear indication of
which attributes are most important for prediction or classifi-
cation, and (5) to represent decision aternatives, possible
outcomes, and chance events schematically. The visua ap-
proach is particularly helpful in comprehending sequential
decisions and outcome dependencies [23, 20, 62]. Because of
its superiority, decision tree learning technique has been suc-
cessfully demonstrated in many practical applications [6, 13,
14, 17, 21, 26, 35, 40, 56, 64].

Major algorithms of the decision tree analysis model in-
clude ID3 (Interactive Dichotomiser 3), C4.5, C5.0, classifi-
cation and regression trees (CRAT), and chi-squared auto-
matic interactive detector (CHAID) models. Inthelate 1970s,
Quinlan [46] developed a simple decision trees learning algo-
rithm, named ID3. The basic idea of ID3 agorithm isto con-
struct the decision tree by employing a top-down, greedy
search through the given setsto test each attribute at every tree
node. Based on thetheory of information gain, D3 selectsthe
optimal information gain to as an attribute for branching of
decision trees. However, a significant shortcoming of 1D3 is
itsinability to handle noisy data, which will lead to overfitting.
The C4.5 agorithm improves ID3 with regard to the splitting
rule and the calculation method. It usesinformation gain-ratio
as a measurement method to segment attributes. Through the
standardized information gain, C4.5 can reduce the influence
of shortcoming of 1D3. C5.0 algorithm, offers improvements
for C4.5, can be most effectively used in processing enormous
data set specifically. Besides, C5.0 uses boosting method to
increase modeling accuracy, it is also known as Boosting
Trees. Therefore, C5.0 is faster and more efficient than C4.5
[15, 20]. Due to the advantages of decision tree, this study
uses C5.0 as research method.

Table 1. Demographic characteristics.

Demographic Literature Demographic Literature
variables Source variables Source
Stroh et al. [53]; .
Gender Fan [28]; “g;ﬁ:l Eto;?c[)g]f
Wan et al. [59] )
Landau et al. Overseas
) Ronen [48];
Age [39]; Living
Brett et al. [12] | experience Borstorff etal. [9]
Brett & Stroh Overseas | Shamir et al. [50];
Education [11]; expatriation Black &
Adler [1] experience | Mendenhall [8]

2. Expatriation Willingness

This section provides a discussion of the factors noted in
previous studies that influence employees' EW based on: (1)
demographic variables, (2) family influence, (3) company
expatriation policy, and (4) expatriate location. Selmer [49]
highlights that demographic characteristics are vital indicators
to predict potential expatriates, indicating who will accept
expatriation. From the traditional socia viewpoint, men are
usualy the breadwinners, and women are the caregivers at
home [3, 53]. A study by Fan [28] found that in Singapore
98% of the employees willing to be expatriated were male.
Regarding age, most research sup-ports that age and em-
ployees EW are negative correlated [39]. A study by Noe
et al. [43] showed that employees aged between 31 and 44
and between 45 and 65 will not have as high expectations of
promotion as those aged between 25 and 30. As employees
ageincreases, their EW decreases.

Regarding education, Brett and Stroh [11] proposed that
well-educated employees have broader perspectives and
higher adaptability; their EW is typically higher than that of
less-educated employees. Conversely, individuals with pre-
vious expatriation experience adapt to unfamiliar environ-
ments more easily than those without related experience do, a
possible reason that employees with expatriation experience
are more willing to accept international assignments [8]. In
addition, any overseas experience (school, work) positively
influences employees’ acceptance of international expatriation
[9, 48]. The available studies that discussed demographic
characteristics are summarized in Table 1.

The family systems theory highlights that individual be-
havior isfrequently affected by family members[42]. A study
by Brett and Stroh [11] showed that married people are more
willing to transfer their employment if supported by their
spouses. However, employees are unwilling to transfer their
employment if they have responsibilities toward children.
Brett and Reilly [10] noted that this is because overseas ex-
patriates may not be able to offer agood education and care to
their children, and can affect their children’'s schooling and
socia network. Additionally, this situation might increase the
cost of accepting overseas employment and, therefore, lowers
employees’ EW.
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Table 2. Impact Factors of Employees EW.

Category Impact factor Literature Source
Richardson [47]; Konopaske et al.
Spousal [37]; Borstorff et al. [9];

. support Harvey & Buckley [34];
_Family Brett & Stroh [11]
influence Attitude

tovlv:r d Richardson [47];
child care Landau et al. [39]
Repatriation | Harvey [33]; Adler [1];
support Aryeeetal. [3]
Career Adler [1];
s E?;g&ete?égﬁin [7];
expr:tslr ilatlon :::ra?xilge Feldman & Thomas [29];
policy 9 Aryeeetal. [3]
. . Noeet al. [43];
coznan;ﬂilon Aryeeetdl. [3];
pen Haines & Saba[31]
Culturd Adler [2]; Aryeeet al. [3];
Expatriate difference | Mendenhall et al. [41]
location Economic
development Adier [2]

A company’s expatriation policy not only can increase
employees’ EW, but also can improve the success of expa-
triation [27]. Adler [2] highlightsthat if companies could have
expatriates careers mapped in detail, their employees’ will-
ingness to relocate internationally would be promoted. In
addition, overseas expatriation training can be crucial [7, 29].
Haines and Saba [31] mentioned that financial incentives
provided by the company could motivate employees’ EW and
promote successful international management. In addition to
career advancement, training, and financial support, a repa-
triation program will also influence employees EW. Harvey
[33] suggests that companies’ repatriation arrangements not
only can lower the employee’s stress but also can improve
expatriation stability.

Fan [28] found that location and environmental factors
could influence employees EW. Adler [2] highlighted that if
the expatriate countries had a certain economic devel opment
level and similar cultural background as the employee’s home
country, employees will have greater willingness to accept
overseas assignments. A study by Wan et al. [59] also showed
that employees tended to work in countries with a similar
cultural background as their home country. The influencing
factors mentioned above are summarized in Table 2.

[11. DATA COLLECTION AND ANALYSIS

1. Pilot Survey

Based on the factors summarized in tables 1 and 2, a pilot
survey was conducted to obtain expertise through interviews,
targeting high-ranking managers (at least senior division

managers) of the top five engineering consulting companiesin
Taiwan. Ten senior managers were interviewed. The sugges-
tions from these interviews included the details to define
categories for the demographic variables and impact factors.
For example, they suggested three categories of “< 35",
“36-50", and “> 51" for the Age variable based on regular
marriage age and average age of managers in the industry.
Considering the average life cycle in foreign projects, variable
“oversea living experience” was based on a 5-year period.
Similar to classification of demographic variables, it was
recommended that the three categories (family influence,
company expatriation policy, and expatriate location) listed in
Table 2 to be reorganized into persona safety, health care,
family, project, expatriation policy, economy, and culture. The
first three were derived from “family influence”, the next two
from “company expatriation policy”, and the last two from
“expatriation location”. The impact factors listed in Table 2
were correspondingly modified and classified based on ex-
pertise. For example, for the categories of personal safety,
health care, and family, the experts suggested 10 impact fac-
tors replacing the original two listed in Table 2. The training
program for expatriation wasremoved. Two categoriesrelated
to personal safety and healthcare and two factors related to
loneliness and expatriation duration were added. The other
factors remained the same or similar to the original sources.
The restructured factors are listed in Table 3.

Engineering consulting companies in Taiwan entered the
international construction market relatively late; markets in
southeastern and western Asia are their primary targets. The
culture, religion, and lifestyle of these areas vary considera-
bly from those of Taiwan. For example, some socia be-
haviors and values that are normal in Taiwan could be con-
sidered insulting in these countries. The unforeseen impact
of such cultural differences could be harmful to the personal
safety of the employees. Some experts suggest that in the
category of personal safety, factors of protection, discrimi-
nation, and social security should be included. The health-
care category comprises the health of the expatriates' chil-
dren and spouse. If the projects for which the expatriates are
responsible are located near a desert or swamp, the envi-
ronment could be considered hostile. The availability of
adequate healthcare programs plays an important rolein EW.
The factors included in the healthcare category are environ-
mental health, medical standards and convenience. Thescale
of a project might result in a single employee engaging in
few or even no social activities for along duration of time,
leading to loneliness. Thus, the number of expatriates in a
project is positively related to employees' EW. In contrast,
the duration of expatriation is negatively related to em-
ployees EW. Thesetwo factorsare classified into the project
category. Table 3 shows the restructured categories and the
corresponding impact factors.

2. Questionnaire Design and Survey
The questionnaire was developed based on the 22 factors
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Table 3. Questionnaire design.

Demographic variables
Gender 1). Male 2). Femae
Age 1).£35 2). 36-50 3).251
Education 1). below High school  2). University  3). Master 4). Doctor
Marital status ~ 1). Single 2). Married 3). Others
Oversealiving 1). No experience 2). 1-5years 3).6-10years  4). 10-15 years
experience 5). 15-20 years 6). > 20 years
Category No. Impact factor Category No. Impact factor
Personal 1 Prot.&sts, and riots Culture 12 Cu;tqms and Ihabits
safety 2 Raqsm . 13 Rellglous belief
3 Social security 14 Maritd status
4  Hygiene Family 15 Child care
Health care 5  Medica standard 16  Family care
6  Convenience of hedlth care 17  Family support
Project 7  Expatriation period 18 Salary and benefit content
8  Possibleloneliness Expatriation 19  Allowance and subsidies
9  Economical development policy 20 Repatriation plan
Economy 10 Priceindex 21 Possible promotion
11 Nationa income

listed in Table 3, using the widely accepted five-point Likert
scale method. The five impact levels were defined as “ex-
tremely high impact,” “high impact,” “medium impact,” “low
impact,” and “little or no impact.” Combining five demo-
graphic variables, this study finalized 22 factors and then
randomly distributed 1000 questionnaires to employees of the
top five engineering consulting companies. Within a month,
486 questionnaires were returned. Of those questionnaires, 73
were invalid, resulting in an acceptance rate of 41.3%. To
ensure that the reliability of the returned questionnaires met
the threshold at Cronbach’s oo = 0.8 [19, 32], 413 valid ques-
tionnaires were measured. As shown in Table 3, each Cron-
bach's o value is greater than the threshold, indicating the
need for further analysis.

Before using RST to determine and classify the impact
factors, feature deduction was performed. Nine tests were
suggested: missing value, mean, standard deviation, skewness,
t-testing, correlation coefficients, factor loading, measures of
sampling adequacy (MSA), and Cronbach’s o.. Table 3 shows
the test results. The thresholds were set according to previous
studies [19]. According to Chen and Hsu, if more than three
test results for any factor exceed the thresholds, the factor
should be removed. Factor No. 2, war, was therefore del eted.

3. Basic Information Analysis

Basic information of the 413 respondents is summarized
and presented in Table 4. Regarding gender, there were fewer
female studentsin civil engineering related departments. This
study only comprises 57 females, which accounts for 13.8%.
Regarding education level, people whose highest level of
education was senior high school or those who had a doc-
torate degree were fewer because the industry is knowledge-

intensive, and since Taiwan developed into a highly-educated
society, most companies only recruit employees with a bach-
elor’'s or master’'s degree. Most job openings are affected by
the educational crowding effect. High school graduate job
openings are easily filled by university graduates. Since doc-
toral recruitment costs are higher, the accounted percentage of
doctorate graduates is aso low. The sample distribution is
consistent with actual conditions. Regarding previous overseas
experience, only 15 people had more than six years experience
in living overseas, therefore, these people were categorized
into one group. Please refer to Table 5 for more details.

IV.EXPLORING THE KEY INFLUENCES OF
EXPATRIATION WILLINGNESS

To promote the efficiency of the decision tree approach, this
study applies the RST approach to identify the key influences
of EW. Table 6 displays the important classification of these
factors. Theimportance of the factorsis defined based on how
frequently a factor appears in all set-theoretic intersections,
resulting in three categories of impact level being established.
Any factor with a frequency > 90% (9 or above of 10 occur-
rencetimes) isregarded asacoreimpact factor. Factor Nos. 1,
5, 9, 14, 16, and 21 belong to this category. Meanwhile, the
other category of insignificant impact factors is similarly de-
termined and set for anything with a frequency < 10%. Six
factors, Nos. 8, 10, 11, 12, 17, and 20 are identified. The
remaining factors form a medium category containing factors
with afrequency = 20% or afreguency < 80%.

The impact factors for employees’ EW are classified into
three categories that contain 6 to 9 factors each. The core
impact category provides an important insight into how



120 Journal of Marine Science and Technology, Vol. 22, No. 2 (2014)
Table4. Test results.
No. Factor Missing Mean Star_wdgrd Skewness  T-test Corre_l a_tion Fac’For MSA Cronbach’s
value deviation coefficient  loading o
1 Protest 0.00 4.356 0.786 -1.112 0.000 0.375 0.405  0.82 0.890
2 Wa 0.00 4.736 0.536 -2.408 0.000 0.272 0302 0.78 0.891
3 Discrimination 0.00 4.269 0.723 -0.611 0.000 0.379 0424  0.87 0.889
4 Socia security 0.00 4.286 0.654 -0.529 0.000 0.522 0563  0.90 0.887
5 Environmental health 0.00 3.889 0.765 -0.169 0.000 0.581 0.657  0.89 0.885
6 Medical standards 0.00 3.862 0.768 -0.017 0.000 0.625 0710 0.85 0.884
7 Convenience 0.00 3.792 0.757 -0.004 0.000 0.613 0701  0.89 0.885
8 Expatriation duration 0.00 2.976 0.769 0.041 0.000 0.489 0460  0.92 0.887
9 Personal loneliness 0.00 3.947 0.808 -0.375 0.000 0.482 0502  0.83 0.887
10 Economic development 0.00 3.567 0.937 -0.301 0.000 0.512 0572 094 0.887
11 Priceindex 0.00 3.031 0.822 0.126 0.000 0.456 0481  0.83 0.888
12 GDP 0.00 2.772 0.813 -0.077 0.000 0.448 0495  0.83 0.888
13 Customs and habits 0.00 2.838 0.822 0.071 0.000 0.578 0.637 0.88 0.885
14 Religion 0.00 2.726 0.881 0.157 0.000 0.475 0520 0.95 0.887
15 Marital status 0.00 3.857 0.964 -0.725 0.000 0.593 0.640 0.88 0.884
16 Child care 0.00 4.094 0.908 -0.873 0.000 0.548 0587  0.83 0.886
17 Family care 0.00 4.189 0.832 -0.899 0.000 0.510 0558  0.86 0.887
18 Family support 0.00 4.213 0.784 -0.850 0.000 0.461 0503  0.89 0.888
19 Sdary and welfare 0.00 4.201 0.790 -0.981 0.000 0.225 0117  0.70 0.893
20 Subsidies 0.00 4.291 0.796 -1.033 0.000 0.244 0134 0.70 0.892
21 Repatriation plan 0.00 4.148 0.830 -0.793 0.000 0.318 0218  0.87 0.891
22 Possible promotion 0.00 3.801 0.908 -0.516 0.000 0.186 0102  0.79 0.895
Threshold 0.00 23-44 >0.75 -0.7-0.7 <0.05 >0.3 >0.3 >0.7 >0.8
Table 5. Basic information analysis.
Demographic variables Type Sample Percentage Positive EW Negative EW
Gender Male 356 86.2% 82 274
Femae 57 13.8% 16 41
<35 118 28.6% 46 72
Age 36-50 206 49.9% 31 175
>51 89 21.5% 21 68
below High school 32 7.7% 14 18
. University 130 31.5% 38 92
Education Master 243 58.8% 42 201
Doctor 8 1.9% 4 4
Single 113 27.4% 51 62
Marital Status Married 298 72.2% a7 251
Others 2 0.5% - 2
No experience 297 71.9% 54 243
1-5years 101 24.5% 43 67
Oversessliving experience 6-10years 14 3.4% o °
10-15 years 0 - - -
15-20 years 0 - - -
> 20 years 1 0.24% 1 -

employers should alocate labor overseas. For employees,
personal safety, heath, sentiments, beliefs, and future career
are the top priorities. Expatriate assignments should satisfy
employee priorities as much as possible to enhance the effi-
ciency of project performance. In contrast, employees are

relatively less concerned about the economic status of the
destination country. Subsides and the duration of expatriation
also have minimal effect on EW. Thisfinding should alleviate
misgivings or difficulty allocating labor to less developed
regions. Family care is classified as having an insignificant
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Table 6. Impact factorsfor EW.

No. Factor Frequency Occurrence Core Impact factor Medium Impact factor  Insignificant Impact factor
1 Protest 9 90% v
3 Discrimination 5 50% v
4 Social security 5 50% v
5 Environmental health 10 100% v
6 Medical standard 7 70% v
7 Convenience 4 40% v
8 Expatriation duration 1 10% v
9 Personal loneliness 10 100% v
10  Economical development 0 0% 4
11  Priceindex 0 0% 4
12 GDP 0 0% 4
13  Customsand habits 6 60% v
14  Religion 10 100% 4
15  Marital status 7 70% v
16  Child care 10 100% v
17  Family care 1 10% v
18  Family support 5 50% v
19  Sdary and welfare 2 20% v
20  Subsidies 0 0% 4
21  Repatriation plan 10 100% v
22 Possible promotion 8 80% v

impact. Except for their children, most of family members do
not need/expect expatriates to take care and accompany them.
The other factors belong to the medium impact category, most
with frequencies of 50% or above. The impact of a possible
promotion almost reaches the core impact level. Thisfactor is
strongly correlated to the expatriates’ future career, ranking at
the top of the medium impact class. These findings could be
considered criteria that may be of benefit to employers alo-
cating expatriate labor.

V.CLASSIFICATION RULESFOR
EXPATRIATION WILLINGNESS

Using RST, the significance of factors is measured by the
occurrence of attributes, where the higher the occurrence, the
greater the significance. However, the occurrence rates
ranging between 20% and 80% are in the medium impact
category. The significance is quite different, because impact
factors, while those with the frequency rate of 20%, are con-
sidered unimportant impact factors. In this study, the factors
with a> 50% occurrence rate are considered dependent vari-
ables with significant impact, and are, therefore, used to pre-
dict employees EW and as decision tree variables. These
factorsare Nos. 1, 3, 4, 5, 6, 9, 13, 14, 15, 16 18, 21, and 22,
totally 13 variables. In addition, Selmer [49] indicated that
demographic characteristics were important indicators of
successful expatriation. In this study, five demographic var-
iables (gender, age, marital status, education, and overseas
experience) were examined to identify employees’ EW. There
are 18 classified variables in total. The employees’ willing-

ness to be dispatched overseas is considered a decisive factor.
The C5.0 decision-making algorithm was adopted to construct
the prediction rules of employees EW in engineering con-
sulting firms. Results of the C5.0 decision analysis show that
there are six rules regarding assignment rejection, the details
are shown in Table 7. The first rule suggests that when em-
ployees are indifferent toward career advancements related to
expatriate dispatchment, they tend to refuse assignments. The
rule accuracy reaches as high as 96%, indicating that the less
the employees care about their career development, the lower
the probability of them to accept assignments. In other words,
those with a lower positive work attitude are not suitable for
expatriation, even if they have adequate professional compe-
tence and satisfy the assignment requirements. The second
and third rules proposed that married employees prioritizing
child rearing, and married employees aged between 36 and 50
tend to reject assignments. The accuracy of thesetwo rulesis
90% and 88%. Rule 4 shows that married employees aged
below 50 are reluctant to accept assignments even though they
do not have child-rearing responsibilities. The accuracy rate
of thisruleis 75%. Rule5 suggests unmarried employeeswith
amaster’s degree and without overseas experience tend to be
concerned about the loneliness that may arise when living
overseas, 71% of such employees indicated their reluctanceto
accept expatriation assignments. Rule 6 proposes unmarried
employees with a bachelor’s degree, concerned about loneli-
ness when living overseas; 70% indicated they would not
accept overseas dispatchment.

As for the willingness to accept assignments, only three
rules emerged from the analysis due to the small sample size.
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Table7. Rulesfor EW.

Negative EW Accuracy Rule Description
Rule 1 0.96 If N0.22< 2, then 1
Rule 2 0.9 If Marital status=2 & No0.16 > 3, then 1
Rule 3 0.88 If Marital status=2 & Age=2,then 1
Rule 4 0.75 If Marital status=2 & N0.16 <3 & Age<3,thenl
Rule 5 0.71 If Marital status=1& No.9>3 &
Education = 3 & Oversea Experience =1, then 1
Rule 6 0.7 If Marital status=1& N0.9>3&
Education = 2, then 1
Positive EW Accuracy Rule Description
Rule7 0.82 If Marital status=1 & No0.9< 2, then 2
Rule 8 0.78 If Marital status=1 & N0.9> 3 & Education = 3 & Oversea Experience=1& N0.22>3 & N0.1<3 &
No.3< 3,then2
Rule 9 0.8 If Marital status=2 & No0.16 <2 & Age 3, then 2

Rule 7 indicates that unmarried employees and those who
care less about |oneliness are more willing to accept expatriate
assignments. This rule reaches an accuracy rate of 82%. In
addition, unmarried employees with a master’'s degree, but
with a low resistance to loneliness and without overseas ex-
perience, show their willingness to accept overseas dis-
patchment even in regions with possible protest riots and
racial exclusion. 78% of employees in this category showed
their willingness to accept overseas dispatchment, if expatria-
tion is considered as elements for future promotion. Finally,
Rule 9 indicates that married people above 50 years old with
less responsibility of children are willing to accept overseas
dispatchment. The accuracy rate reaches 80%.

V1. DISCUSSIONS

Based on an understanding of the aforementioned rules, this
study concludes the following five vital points: First, in line
with Rule 3, it can be concluded that married employees aged
between 36 and 50 generally have children to look after. To
this group of employees, the child factor forms a crucial rea-
son for them to reject expatriate assignments. The results
show nearly 70% of married employees do not take assign-
ments on the grounds of their children. In addition, Rule 4
shows that married employees below 50 years old, though
without responsibilities of children, are also reluctant to accept
overseas assignments. Family systems theory suggests that
individual behavior is often subject to the influence of primary
members of the family (for example, spouse). This theory
enables an understanding of the significant changes that ex-
patriation assignments impose on family life, and the pressure
they put on spouses. According to Richardson [47], when the
pressure rebounds, it will affect the expatriates decision.
Richardson aso highlighted that spouses and children of the
expatriates always have a significant impact, and that the
impact is independent. Rules 2 and 3 explain the children’s
impact, while Rule 4 explains the impact of spouses and other
family members (elderly) on the expatriates. However, dueto

insufficient samples meeting the requirement of Rule 4,
compared to rules 2 and 3, the child factor shows a higher
impact than those of other family members.

Second, in line with rules 2, 3, and 4, this study concludes
that most of the married employees tend to reject expatriate
assignments on the grounds of their spouse and children.
However, there is an exception. Rule 9 suggests employees
aged above 50 show increased EW because their children are
grown and independent and there is less family pressure.
Consequently, the spouse and child factors were eliminated.
Another possible reason for the increased EW of this group
might be because engineering consulting firmsin Taiwan take
acrucia view of expatriation designation, if employees do not
accept the expatriation assignment designated, their career
development is likely to be impacted negatively. Thus, some
employees tend to compromise and accept an expatriation
assignment because they are worried about losing their job
after reaching 50 years old.

Third, Rule 7 suggests that employees with a higher resis-
tance to loneliness are more willing to accept expatriation
assignments. From this finding, it could be inferred that em-
ployees with a more cheerful and optimistic personality, who
are sociable and rarely lonely, are more likely to accept expa
triation assignments. Therefore, this study recommends com-
panies administer personality tests to determine whether a
candidate has the appropriate personality and is suitable for
expatriate assignments. During the recruitment process, ad-
ministering a personality test can replace the ora interview
where interviewees are questioned on their EW.

Forth, Rules 5 to 8 are concerned of unmarried employees
and their feeling of loneliness when overseas. Data in this
study tend to show three levels of feglings of loneliness. If
employees attach significant importance to feelings of loneli-
ness (> 3), they are more likely to refuse expatriation assign-
ments. When the employees are unmarried and are less con-
cerned with feelings of loneliness (< 2), they are more willing
to accept expatriation assignments. Thesetwo findings of Rule
5 have an accuracy rate of 80% and can be used to explain
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approximately 94% of the samples. These findings indicate
that fedlings of loneliness have a critical influence on em-
ployees EW due to characteristics of the engineering consult-
ing industry. Loneliness resistance, as a deciding indicator, is
significantly important for expatriation assignments.

Fifth, based on rules 2 to 9, marital status clearly plays a
decisive role in influencing employees’ EW. Statistical anal-
ysis shows 84% of married employees, a classification of
marital status, indicate their reluctance in accepting expatria-
tion assignments. In other words, an employee's marital status
isan indicator for their decision on whether to accept or reject
an expatriation assignment. However, the child-rearing factor
isaprimary influence.

VII. CONCLUSION

Through the rough set approach, this study explored the
importance of factors influencing employees’ expatriate will-
ingness, and classified them into three categories. core, me-
dium, and insignificant. Each category is comprised of 6 to
9 factors that influence employees overseas expatriation
willingness. Therefore, the contribution of this study is the
identification and establishment of the influences on expatriate
willingness of employees of engineering consulting firms.
The core impact category provides a significant insight into
how employers should allocate labor overseas. For employ-
ees, personal safety, heath, sentiments, beliefs, and future
career development are the top priorities. In contrast, em-
ployees are relatively less concerned about the economic sta-
tus of the destination country. Subsides and the duration of
expatriation also have less influence on EW. The findings
from nine rules are valuable for employers in making deci-
sions of international expatriation.

Although this study surveyed top engineering consulting
firms, the suggestions could lie in the following limitations.
Corporate culture among the world may dramatically influence
employees’ willingness. A guideline for how to explore em-
ployees EW is provided; yet, rule should be different from
business to business. Country culture also drives the results
different even using the same methodology. Advanced algo-
rithms may yield other beneficia findings. The attempt for
utilizing latest methods is always encouraged.
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