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Currently, global communication and team work with multi-culture can be found
commonly including the software development industry setting. The cultural differences
of members in the team may sometimes cause conflict and may decrease the
performance of the team. The Cross-Cultural Risk Assessment Model is the
mathematical model that.aims to quantify that risk. The cultural differences; language,
communication style, time, and development method are examined as critical risk
factors that affect the software development project.

The developed risk assessment model comprises the mathematical model and
the questionnaires for collecting required data to compute the risk. The mathematical
model begins with the fundamental formula of the risk assessment, "Risk equals the
probability of the event multiplies the losses associated with that event”. The probability
is estimated from the average-number-of conflicts in soffware development team, by
means of the Poisson's process; the losses of each factor were estimated in terms of
their levels. The model can be used to compute the risk in the software development
project teams.with multi-culture. personnel, for the risk.management in the processing of

the project, in‘order to increase the achievements of the project.
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18 360 1.78 0.70 2.38 0.47 5.33
19 180 0.80 0.76 1.06 0.94 3.56
20 180 0.62 1.09 0.25 1.03 2.99
21 180 0.51 1.32 0.59 1.74 4.16
22 900 1.99 1.50 0.52 1.86 5.87
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Research Evaluation form

Cross-Cultural Risk Assessment Model

Introduction:

Presently in the software development industry, the software development teams
with multicultural setting. The cultural differences of workers in the team may sometimes
cause conflict and may decrease the performance of the team. The Cross-Cultural Risk
Assessment Model is the mathematical model that aims to quantify those risk associated

with the achievement of the project.

Objective:

This evaluation form is designed to collect data about the implication of having
different culture in the team. The purpose is to test the Cross-Cultural Risk Assessment
Model. The successful model will be practically used in the evaluation process of the

real project.

Concerned person:

The appropriate persons to provide data would be the project managers who
work closely with the team, or persons who are involved in evaluating the risk of the

project.

Thank you very much for your co-operation,
Watcharee Wattanapokasin
A graduate student in software engineering, department
of computer engineering,
faculty of engineering, Chulalongkorn university.

e-mail : watcharee89@hotmail.com
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Questionnaire

Introductions:

The questionnaire is divided into 3 parts: Part | is for the general information
about the workers in the team. This part need to be prepared by the authority officer of
the organization. Part Il is to determine the number of conflicts in the team, and to
determine the distribution of conflicts among the risk factors. Part Il is to determine the
level of losses that caused by those risk factors. The last 2 parts are for the project

managers or the experts who are involved in the risk assessment of the organization.

Questionnaire Part |

Nationality: Thai ..........cceeee. American ............
European ........... Chinese ..............
Indian ................ Arab ...
Japanese .............. Korca e . "

Other (Please indicate).............c.cooue..

Instruction:
The cultural difference in this study means the difference in the following categories.
1. 'Language
2. Communicate style
3. Time (Schedule)
4. Development method

These four categories are called the cross-cultural risk factors. (See Appendix, page 5)
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Questionnaire Part Il

Question 1 If persons in the team work together for a whole year, how many times do
you think the conflicts (from language, communication style, time (schedule) and

development method) occur?

(Answer: ............ times)
Example
(Answer: ...... 15...... times)

Question 2 Supposing the persons in the team work together for a whole year and the
conflicts among them occur 10 times, what risk factors do you think the conflicts are

caused? (Please put the number of occurrences 0 — 10 in each column).

TABLE 1 NUMBER OF OCCURRENCES IN EACH FACTOR

Communication Time Development
Risk factors Language Total
style (Schedule) Method
Number of
10
occurrences
Example
TABLE 2 NUMBER OF OCCURRENCE IN -EACH FACTOR (Example)
Communication Time Development
Risk factors Language Total
style (Schedule) Method
Number of
5 2 2 1 10
occurrences
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Questionnaire Part Il|

Level of losses:

The lose value are divided into 5 levels, as follows:

TABLE 3 LEVEL OF LOSS

Level of loss Description

Very low Insignificant impact on the project. It is not possible to measure the
impact on the project as it is minimal

Low Minor impact on the project, e.g. <6% deviation in scope, scheduled
end- date or project budget

Moderate Measurable impact on the project, e.g. 5-10% deviation in scope,
scheduled end-date or project budget

High Significant impact on the project, e.g. 10-25% deviation in scope,
scheduled end-date or project budget

Very high Major impact on the project, e.g. >25% deviation in scope, scheduled

end-date or project budget

Reference: method 123, empowering managers to succeed, www.method123.com
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Determining the losses:
If the conflict between personnel with different cultures in the software
development team occurs, how will it cause the loss (in what level).

(For each factor of risk, if there are 10 occurrences, put the number of conflicts in the

level of losses, add up to 10.)

TABLE 4 NUMBERS OF CONFLICTS DISTRIBUTED AMONG LEVELS OF LOSSES

Level of loss
Risk Factors Very Very | Total
Low | Moderate | High
low high
1. Language 10
2. Communicate Style 10
3. Time (Schedule) 10
4. Development method 10

Example

TABLE 5 NUMBERS OF CONFLICTS DISTRIBUTED AMONG LEVELS OF LOSSES

(Example)
Level
Risk Factors Very Very Total
Low | Moderate | High
low high
1. Language 3 2 2 2 1 10
2. Communicate Style 1 2 5 2 0 10
3. Time (Schedule) 0 1 3 2 4 10
4. Development method 4 2 13 0 1 10

Thank you for your devoted time to educational arena.

©O0O0O0O
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Factor

Difference

Example of event

Example of effect set

Language

Non-native language

® Software development involves complex cognitive
processes that are strongly connected to language
and the accuracy and the correctness of
communication suffers when using a non-native

language.

Wrong requirement
Poor documentation
Project delays

Project failures

Communication

® Direct communication style where the verbal

® \lisunderstanding between explicit Vs. implicit

Wrong requirement

style message is direct and reveals the speaker’s true communication style ® Poor documentation
intentions. ® A direct and assertive, straightforward communication ® Project delays
® |ndirect communication style where the verbal style
message is subtle and implicit, and only hints to | @ An indirect communication style such as reluctant to
the speaker’s intentions. say “no”.
Time Attitude to time ® Expandable time, ambiguous schedule perceptions of | ® Misunderstanding
® A linear time person treats any deadline time lead to misunderstanding ® Performance
seriously decrease
® The expandable time person regards time as ® Tolerance
just another variable that should be weighed. °

Project delays

YA



Factor

Difference

Example of event

Example of effect set

Development

method

® Behaviors of working style
® Perceptions of work
® The meaning of requirements can be different in

varying cultures

® Requirement phase
® Americans
O Requirements are expected to have a
contract style with every deviation to be
subject to additional changes
B Japanese
O Change could be part of requirement
phase
® Design phase
B Americans
O Top down stepwise approach
B Japanese
O Bottom-up approach
® Fix bug phase
® Americans
O Reluctant to stop the development process
for minor bug
® Japanese
O Tend to stop the entire process in order to

fix bug

® project delays

514
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Abstract—Due to the increasing of cooperation
with global, cultural differences are specified as
work factors in distributed projects. This paper
aims at identifying quantitatively the cross
cultural  risk assessment. The cultural
differences; language, communication style,
time, and development method are examined as
critical risk factors that affect the software
development project. The mathematical model
has been designed to quantify the effect of
cultural differences of team members. Begin
with the fundamental formula of the risk
assessment, “Risk = Probability of the event x
Losses associated with that event”, the
probability is estimated from the average
number of conflicts in software development
team, by means of the Poisson’s process; the
losses of each factor was estimated in term of
their levels. The output from the model can be
used in the risk management to increase
achievements of the project.

Keywords - Risk assessment, model, cross-
cultural, software project, cultural differences

I. INTRODUCTION

Risk Management is absolutely important in
the management of most projects, including
Information Technology (IT). [1].- Ignored -risk
may cause the project failure. Uncertainty of any
activities relevant to the software ‘development
process constitutes the risk, so the project
managers - who - are responsible- for = the
achievement of the project need . reliable
methods to assess the risk of their projects. Key
risk factors for IT software development efforts
are identified [2, 3] and then examined under the
dimensions of the degree of being distributed
[4].

Since the software industry has grown rapidly
with the increasing application of information

! Master student, Software Engineer Program
2 Associate Professor, Director Center of Excellence in
Software

Engineering

technology and co-operations with globalization,
outsourcing is becoming popular.

In a software development project there are
usually team members with at least 2
nationalities. The cultural differences of
personnel in the teams become a key risk factor
of the project. As a result, assessing the cross-
cultural risk is essential for the project
management. This paper focuses on designing a
mathematical model to quantitatively assess the
degree of cross cultural risk impact on IT
software development. It is expected that the
result of this research efforts might pilot the
valid cross cultural risk assessment tools in the
future.

II. CROSS-CULTURAL RISK FACTORS

The cross-cultural risk in the distributed and
outsource software development projects has
been identified in many dimensions, by many
research groups. Evaristo, Scudder, Desouza and
Sato [4] defined the distributed risk factors on
national culture dimension as the degree to
which sub-teams differ in terms of national
culture (culture establishes a set of expectations
or behaviors based on the background and
values) impact of different working norms and
impact of multiple native and working
languages... Hoftede. [5] identifies the national
culture dimension into 5 culture categories: that
are power distance, individualism-collectivism,
masculinity-femininity, uncertainty avoidance
and-long-term orientation. L.essem and Neubauer
[6] analyze European management systems and
categorize the impact of national culture under
the four inter-related criteria: that are
pragmatism, rationalism, idealism/ wholism and
humanism. Dafoulas and Macaulay [7] have
investigated the cultural differences in virtual
software teams. The investigation focuses on
virtual software development teams and how
cultural differences between them or their
members may affect activities in different stages
of the development cycle. Huang and Trauth [8]
reported the experiences from Chinese IT
professionals on the cultural influences to the
globally  distributed  information  systems



development. The discussion focuses on three
emergent themes relevant to cross-cultural
challenges, the complexity of language issues,
cultural and communication styles and work
behaviors, and cultural understandings at
different levels.

Cultural differences between software team
members may cause conflicts and affect
performance. By the conflict we mean, for any
two or more people, there is some incongruence
in some kinds of relations between them. Those
conflicts include being unsatisfied with each
other, hesitating to communicate with, and
reluctant to cooperate in some events. The main
conflicts  between team  members are
implications of the cultural dimensions
described in the various models [9]. A minor
meeting conflict  between members of
individualist and collectivist cultures could
result in mutual insults through their styles of
communication.

In this research the number of conflicts in the
team is the key role for being used in the model
to asses the risk.

The cross-cultural risk factors are classified
into the following groups:

(1) Language

Language problems may occur if all
individuals within a team do not use the same
language. For ease of communication, the team
often chooses a common language that they can
use for group communications. Confusion can
arise if individuals simply do not understand one
another in terms of the language being used.
Using different vocabulary, pronunciation, using
of slang and idioms can all cause problems [10].

Software development processes are strongly
connected to language accuracy. Using of non-
native language often makes mistakes that could
result in poorly written documentation and often
also in misunderstandings that may lead to re-
planning redesign and rework. The impact can
also cause long delays, leave teams idle and
frustrated, . cause . quality -problems, and .may
cause the project failures [11].

(2) Communication Style

Cross-cultural communication styles
can lead to frustration and misunderstandings
[12], [13]. These can be elaborated by the
following examples: People from the USA need
to respond quickly to reply e-mail from their
colleague while people from other countries may
often ignore [14]. Dutch engineers have a direct
and assertive communication style, whereas the
Indian engineers have an indirect
communication style and are reluctant to say
“no” [15]. Some cultural groups prefer a direct
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communication style, where the verbal
message is direct and reveals the speaker’s true
intentions. In the contrary, some other cultural
groups prefer an indirect communication style
where the verbal message is subtle, implicit, and
only hints to the speaker’s intentions [16, 17]. In
negotiation scenarios, people from East Asian
cultures may value relationship building and
indirect communication styles whereas North
Americans of European descent may focus more
on the negotiation itself and take a more direct
approach [13].

(3) Time (Schedule)

A different sense of time can lead to
seriousness of deadlines [18], frustration and
misunderstandings. For example[7], a linear
time person treats any deadline seriously
whereas the expandable time person regards
time as just another variable that should be
weighed. Some person considers time as being
monochronic that is doing one step at a time. So
that person seems reluctant to keep to a specific
time for meetings [10].

(4) Development method:

The different development methods
may cause delay of the software development
process. For example, Japanese and Americans
have different assessing levels of bug severity
[19]. Japanese tend to stop the entire process in
order to fix bug regardless their criticality, while
Americans are quite reluctant to stop the
development process for minor bugs. Japanese
people usually work elaborately with details,
time-consuming and have a more creative
approach regarding processes, while the Indians
prefer more structured processes and faster
progression [20]. Americans and Japanese treat
requirement  differently. In  the USA
requirements are expected to have a contract
style with every deviation to be subject to
additional charges, while in Japan such changes
can be part of requirements phase.

I1l. THE CROSS-CULTURAL RISK
ASSESSMENT MODEL

The model consists of four parts that
are identification of key risk factors, the
mathematical model, the estimating probability
and the last estimating the loss, respectively.

A. Key Risk Factors
In this research, the risk assessment will be
focus on the following four factors:
1. Language
2. Communication style
3. Time (Schedule)
4. Development method



B. The Mathematical Model

By definition, risk is defined to be the
expected value of loss, which can be represented
by: Risk = Probability of the event x Value of
loss if that event occurs 3.1)

Let R be the loss (value in dollars or other
unit of money) associated with an event A, with
the probability P (A), then Risk=RxP (A) (3.1a)

Suppose that Aj , i =1, 2, ...,k are
mutually exclusive events, with probability
P(Aj), and R; the loss associated to the event A;.

The risk then can be calculated from the
formula:
K
Risk = > RiP(A;) (3.2)
i=1

In our discussion, the event A;j refers to a
cultural factor that causes confliction between
two people from different culture working
together.

The validity of the value of risk
depends heavily on the values of losses and the
probabilities which are to be estimated.
Historical data is the first choice for providing
the values in the formula, and might be the best
to yield a reliable conclusion. However, facing
with the unavailability of that historical data, it
is inevitable to look for some techniques to
obtain the most possible reliable value. Some
techniques are presented below.

Since we aim to find the risk of having
confliction between employees, so let us
consider the software development team that has
developers with different culture. Let r be the

. r
number of persons in a team, then there are (2]

r
pairs of persons. Let n = (2] the number of

pairs in a team. For each pair, let Ej be the event
of having conflict in-the-pair.j where j= 1, 2,
3,...,Nn.

Then the probability of having conflicts in

n
that team is P( U E j-), Which.is to be distributed
j=1
as:
n n
P(UEj) = X2 P(Ej) -
=1 =
+...

I<i<j<n

n
+-)"™P(NE;)) (B3
j=1
Note that P(Ej) is the probability of having
conflicts in the pair j. Assume that the event Ej,
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j=1,2,...,nare pair-wise independent. Let

n
pj =P(Ejand A= (JE; . then (3.3) become:

=1
n
PA)= 2pj - 2Pipj+.. *+
=1 1<i<j<n
n
D™ b (3.4)
=1

The probability P(A) can be calculated by the
formula:
n
P(A) = 1- H(l—pj) (3.5)
j=1

The proof of equality of (3.4) and (3.5) is not
difficult and will be omitted.

The formula (3.5) will provide the probability
of having conflicts due to the different cultures
of personnel in the software development team,
in one factor.

C. Estimating Probability

To obtain the values used in (3.5), the
historical data would be the best choice if it is
available. Although the data in the probability
form is preferred since it can be used directly,
but most of the time it is in other form, such as
the average number of occurrence of that event
in a period of time. Fortunately, the probability
can be derived from that number by means of
the Poisson’s process [21]. In a random
experiment, if the average number of the
occurrence of the event in a specific period of
time is known, say m, suppose that X is the
number of occurrences, then X has Poison’s
distribution with parameter m. That is:

PX=x) = & X:" . (36)

where e ~ 2.71828 ... .
If p is the probability of having conflicts (at least
one time), then

-m .,0

p=PX>1)=1-PX=0) = 1-% O'm
Thus,

p=1-¢M (3.7)

In our model let m; be the expected humber
of conflicts occurs in the pair j:
pj = 1-e ™M,
Substitute pj in (3.5)

(3.73)

n
I —mj [zml]
givesP(A) = 1-[Je '} = 1-eV™

j=1
Thus, P(A) = 1-e™M (3.8)



n

where m = Zm j » the total expected number
=1

(average) of conflicts in the team.

In the case that there is no historical data
available, the number must be in some way
estimated. The average number seems to be the
easiest number that could be drawn from person
who is relevant to the event, or from some
sources. The project manager will be the best
person to provide the needed information since
he (or she) who has responsibility to the
achievement of the project must know the
project team better than any one.

In order to collect the data needed for the
model, the questionnaires are carefully designed,
aiming to estimate the average number of
conflicts between two personnel who have
different cultures in the software project team.

Questionnaire 1 (For the pair of person named A
and B)

1. If person A and B have been working
together for 1 year, how many times
would the conflicts occur?

N

2. Suppose that the conflicts occur 10

times in total, how are they distributed

among their causes? (put in Table I.)

NUMBER OF OCCURRENCE IN EACH
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Losses in software project can be
partitioned into five levels in the Table I1. [22]

LEVEL OF LOSS

Loss Level Description

Very low 0 Insignificant impact on the
project. It is not possible to
measure the impact on the

project as it is minimal

Low 1 Minor impact on the project,
e.g. <5% deviation in scope,
scheduled end- date or project

budget

Moderate 2 Measurable impact on the
project, e.g. 5-10% deviation in
scope, scheduled end-date or

project budget

High 3 Significant impact on the
project, e.g. 10-25% deviation
in scope, scheduled end-date or

project budget

Very high 4 Major impact on the project,
e.g. >25% deviation in scope,
scheduled end-date or project

budget

FACTOR
Risk Factor Lang | Com | Time Dev. | Total
Numberof |, n2 n3 n4 10
occurrences

Assign Level i. to the loss value i.

Questionnaire 2: For each of risk factors, if the
conflicts between personnel in the software
development team occur 10 times, how are they
distributed among levels of losses? (Put number
of conflicts in level 0 — 4, add up to 10, in the
Table 11.)

TABLE Ill. NUMBER OF CONFLICTS
DISTRIBUTED AMONG LEVELS OF

Computation process:
For each of the risk factors, calculate the
average number of occurrence for the pair j:
nij
%4 = 79 *Ni
10
Then calculate the estimated average number of
occurrences in period of the project:
d
mj = aj X %
(3.9)
where d is'the number of days to complete the

n
project. Compute the sum m = ij and
=1

obtain P(A) by (3.8).

D. Estimating the loss

We need to know the loss that associated
with the occurrence of event. The questionnaire
below has been designed to estimate the loss by
acquiring the information from the project
manager.

LOSSES
. Level Su
Risk factors 0T 1 12134 m
1. Language 10
2. Communicate
s
Style 1 10
3. Time (Schedule) 10
4. Development 10
method

Computation process:
Pij = Probability of having loss level j in the
nij

risk factor i, with pj; = To

(3.10)

sjj = Loss level of risk factor i
= j,wherei=1,234
Rj = Loss value of the risk factor i
4
j=0

Therefore, using (3.11) and (3.5), the risk of the
factor and the project can be obtained by (3.1a)
and (3.2).




IV. EXPERIMENT AND RESULTS

In order to validate the model, the experiment
is done in the collecting data phase and the
computing phase. The questionnaires have been
sent to the software houses that run the software
development projects with members who have
different cultures in Thailand. The data from
twenty two returned questionnaires were
summarized and their scenario is shown in Table
V.

TABLE IV. SCENARIO OF CROSS-
CULTURAL RISKS
(IN THAILAND)
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the probability can be computed by (3.8)
directly.
= The total number of conflicts is 12
(N=12)
= Duration 180 days (d = 180)

The distributed number of conflicts
among the four risk factors is in the first row in
Table V. The expected number in the duration
period is computed by (3.9) and put in the row
m, followed by the probability computed by
(3.8).

TABLE V. NUMBER OF OCCURRRENCE
IN EACH FACTOR

Risk Factor | Lang Cé)tr;?. Time 321 -I;ﬁt
Number of
occurrences 4 1 3 2 10
m 2.37 0.60 1.77 064 5(')9
P(A) 0.91 0.45 0.83 | 0.7

From Questionnaire 2, the numbers of
conflicts distributed along the levels of losses,
njj. are obtained and are shone in Table VI.

Compute the ratio Pij in (3.10), multiply the
ratio by the level of losses and add up to be R;,
the expected value of loss of the risk factor i.

TABLE VI. VALUE OF LOSS FOR THE

Content Ma | Min | Average
X

Duration (days) 180 30 324.77
Risk 1. 20 0 117
Language
Risk 2:
Communication 1.87 | 0.28 1.02
Style
Risk 3: 238 | 0 0.85
Time
Risk 4:
Development 1.86 0 0.87
method
Total risk 5.87 | 0.57 3.91
*Total risk/4 156 | 0.14 0.98

* To be compared to the level of losses in Table I1.

Considering the average of the four risk
factors as listed in Table IV, comparing to the
level of loss in Table II,.itis-found that the risk
factors; communication style, language and
development method risk had a minor impact
while time risk insignificant impacted the cross-
cultural  software  development  project.
Communication style had the. most effect on
cross-cultural ~ software .. development..  risk.
However, the time risk factor should not be
ignored because the average value closes to one.

The total risk has the maximum at 5.87
which-is considered-to be *“low”level as in
Table 1I, while the minimum is 0.57, which
means “no risk”, for that particular project.

The following case is to be exemplified to see
how the model works.
The project is to produce the software
for small business in local area. The team has 6
members: 4 Thais, 1 American and 1 Indian.
There are 9 pairs of persons with different
cultures. (People of the same country have no
differences.) The questionnaire has been filled
by the project manager. The duration is 6
months. The number of conflicts has been
estimated in total instead of by each pair, since

RISK FACTOR i
Risk Level R:
Factor | 0 1 2 3 4 :
Lang. 2 3 2 2 1 1.7
Comm. | 3 3 2 1 1 1.4
Time 2 4 2 1 1 15
Devel. 2 3 2 2 1 1.7

In Table VI, the risk for each factor is Rj x
P(A}).

TABLE VII. THE RISK FOR EACH FACTOR

Risk Factor Rij | P(Aj) | Risk
Language 1.7 1091 1.54
Communication style | 1.4 | 0.41 0.63
Time (Schedule) 15 ].0.83 1.25
Development method | 1.7 | 0.69 1.18

Total Risk 4.60

Let us consider the model to see what the
values mean. Since the maximum value of
probability is 1, and the maximum level of loss
is 4, then the loss of each risk factor is at most 4,
and the total risk is maximum is 16. The
interpretation of the risk by the level of loss is
given in Table II.

From the data the risks of each factor are
1.54, 0.63, 1.25 and 1.18. They are in the first
and second level of losses, which is interpreted
as "low".




V. CONCLUSION AND FUTURE WORK

We have proposed the mathematical model
“Cross-Cultural Risk Assessment Model” to
calculate the risk of existing conflicts in pairs of
personnel with different cultures in the software
development project team. The data needed for
this model are only the expected values of the
number of conflicts of each pair of members
who have been working together. These
numbers may be the historical data or estimated
by the expert, such as the project managers, who
is responsible for the achievement of the project.
By these numbers, the probability of existing
conflict in one pair can be computed by the
Poisson formula. Then the total probability can
be obtained by adding up the probabilities of
each pair using the union formula. The total
probability can be computed by using the
Poisson's formula with the total expected
number of conflicts, which is the sum of such
numbers from each pair, or can be estimated
from the team directly.

Quantifying the estimated level of losses for
each of risk factors is also done by the experts.
Therefore, the limitation of the model depends
on expert judgment.

Further development of the model is
expected to be considered in two ways:

1. Include other cross-cultural risk factors,

such as religion, nation habit, etc.

2. Search for the method that can more

reliably estimate the probability and the
losses level.

REFERENCES

[1] H. Barki, S. Rivard and J. Talbot,“Toward an
assessment of software development risk,”
Management Information Systems, vol. 10, pp.
203 -225, 1993.

[21 D.N., Ford, D. M. Landerand J. J. Voyer, "A
real options -approach to valuing strategic
flexibility in uncertain construction projects,”
Construction Management & Economics, vol.
20, pp. 343-351, June 2002.

[31 M. J. Earl, "The Risks of Outsourcing IT,"
Sloan Management Review, vol. 37, pp. 26-32,

April 15, 1996.
[4] J.R. Evaristo, R. Scudder, K. Desouza, and O.
Sato, "A  Dimensional  Analysis  of

Geographically Distributed Project Teams: A
Case Study,” Engineering and Technology
Management, vol. 21, pp. 175-189, July 2004.

[5] G. Hofstede, "Geert Hofstede™ Cultural
Dimensions," October 2008,
http://www.geerthofstede.com/hofstede_dimen
sions.php.

[6] R. Lessem and F. Neubauer,“European

Management Systems,” McGraw-Hill, 1994.

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

58

G. Dafoulas and L. Macaulay,
"Investigating Cultural Differences in Virtual
Software Teams,” Information Systems in
Developing Countries, pp.1-14, January, 2002.
H. Huang and E. T. Trauth,"Cultural Influences
and Globally Distributed Information Systems
Development: Experiences from Chinese IT
Professionals,” SIGMIS-CPR’07, pp. 36-45,
April 19-21, 2007.

E. Carmel, “Global Software Teams:
Collaborating Across Borders and Time
Zones,” Prentice Hall, 1999

M. Deeks,“Cross-cultural team working within
The Cochrane Collaborations,” October 2008,
http://www.cochrane.org.

A.l. Verkamo, J. Taina, T. Tuohiniemi, Y.
Bogoyavlenskiy, and D. Korzun, “Distributed
Cross-Cultural Student Software Project: A
Case Study”, Software Engineering Education
and Training, Proceedings, pp. 207 — 214, April
2005.

M. W. Lustig and J. Koester, “Intercultural
Competence: Interpersonal Communication
Across Cultures,” 4th Edition. Boston, MA:
Allyn and Bacon, 2003.

G. Convertino,Y. Zhang,B. Asti, M. B. Rosson,
and S. Mohammed, “Board-Based
Collaboration in Cross-Cultural Pairs,” IWIC
2007, LNCS 4568, pp. 321-334

J. D. Herbsleb, D. J. Paulish and M. Bass,
"Global software development at siemens:
experience from nine projects," Proceedings of
the 27th international conference on Software
engineering, May 2005, pp.524-533.

E. Carmel and P. Tjia, “Offshore Information
Technology: Sourcing and Outsourcing to a
Global Workforce,” Cambridge, UK:
Cambridge University Press. , 2005.

L. Gardenswartz, and A. Rowe, “Diverse
Teams at Work: Capitalizing on the Power of
Diversity,” Alexandria,VA: Society for Human
Resource Management, 2002

J. N. Martin and T. K. Nakayama,
“Experiencing Intercultural Communication:
An Introduction,” New York, NY: McGraw-
Hill Companies, Inc. , 2005.

J..D. Herbsleb-and D. Moitra,"Global Software
Development," IEEE SOFTWARE,
March/April 2001, pp. 16-20.

E. Carmel, “Global =~ Software Teams:
Collaborating = Across. Borders and Time
Zones,” Prentice Hall, 1999.

S.'Sahay, B. Nicholson and S. Krishna, “Global
IT Outsourcing: software development across
borders,” Cambridge University Press, 2003,
pp. 176-202

R. E. Wapole, R. H. Meyers, S. L. Meyers and
K. Ye, “Probability and Statistics for Engineers
and Scientists,” Seventh Edition, International
Edition, Prentice Hall, New Jersey, 2002.
Project Management Templates, October 2008,
http://www.method123.com/free-
riskmanagement.php



59
UsziRgiiauinendnug

o [ %

w9aN9977 JmulnAAu NaNedun 13 wWeew w.e. 2521 Ndaudngays 4115a

a

NMANEN T ALY TUAR A1113T1INeNN1TAaNAART AEANENANERT NUNANEAE
Usn1 lutlnngfine 2545 uazidnAnmsialulFo o ina1Aransumigin @130

FanssuganFuweg anrdAInIsNAtans ainawnsnl uunananay TnsAnen 2549



	ปกภาษาไทย 
	ปกภาษาอังกฤษ 
	หน้าอนุมัติ 
	บทคัดย่อภาษาไทย 
	บทคัดย่อภาษาอังกฤษ 
	กิตติกรรมประกาศ 
	สารบัญ
	บทที่ 1 บทนำ
	1.1 ความเป็นมาและความสำคัญของปัญหา
	1.2 วัตถุประสงค์ของการวิจัย
	1.3 ขอบเขตของการวิจัย
	1.4 ขั้นตอนการดำเนินการวิจัย
	1.5 ประโยชน์ที่คาดว่าจะได้รับ
	1.6 คำจำกัดความที่ใช้ในการวิจัย

	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	2.1 ทฤษฎีความแตกต่างทางวัฒนธรรมของ Edward T. Hall
	2.2 ทฤษฎีความเสี่ยง
	2.3 ความน่าจะเป็น
	2.4 งานวิจัยที่เกี่ยวข้อง

	บทที่ 3 ตัวแบบประเมินความเสี่ยงจากความแตกต่างทางวัฒนธรรม
	3.1 วิเคราะห์ทฤษฎีและปัจจัยที่เกี่ยวข้องกับความแตกต่างทางวัฒนธรรม
	3.2 วิเคราะห์วิธีการคำนวณหาค่าความเสี่ยงของการพัฒนาซอฟต์แวร์
	3.3 วิเคราะห์วิธีการคำนวณหาค่าความเสี่ยงของการพัฒนาซอฟต์แวร์ในประเด็นความแตกต่างทางวัฒนธรรม
	3.4 แบบสอบถามประเมินค่าความเสี่ยง

	บทที่ 4 การทดลองและวิเคราะห์ผล
	4.1 ตัวแบบประเมินความเสี่ยง
	4.2 การทดลองและผลจากการทดลองใช้แบบประเมินค่าความเสี่ยง
	4.3 ตัวอย่างการเก็บข้อมูลจากบริษัททดสอบใช้แบบจำลองเชิงคณิตศาสตร์

	บทที่ 5 สรุปผลการวิจัยและข้อเสนอแนะ
	5.1 สรุปผลการวิจัย
	5.2 ข้อจำกัด
	5.3 ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

	Button1: 


