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Abstract— The main objective of this paper is to devise a Data
Envelopment Analysis (DEA) model to assess team performance.
The DEA model in this study uses slack based measure (SBM), a
method which deals directly with the input excesses and output
shortfall. An explanatory example has been given to demonstrate
the applicability of the model to evaluate team performance.
From this study, it is found that DEA is suitable to measure team
performance. The model is able to provide improvement targets
to the inefficient teams. Lastly, a few directions for future
research have been identified.
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I. INTRODUCTION

Traditionally, employees have been evaluated and rewarded
as individuals. This type of evaluation is still practiced in
organizations where most work is still independently
completed by different individuals. However, today’s business
environments have become much complex and dynamic
which have been attributed to globalization and
competitiveness of the global economy [1]. Complex and
dynamic environments require fast and innovative responses
[2]. To cope with these challenging environments, increased
employee involvement is mandatory because these conditions
require rapid decision making, flexible approaches, capital-
intensive processes, and knowledge work [1]. Many
mechanisms to increase employee involvement involve the
creation of formal or informal teams to facilitate integration,
coordination, and innovation [1].

In order to cope with increasing demands for faster product
introduction and higher quality products and services, teams
are formed. A team is a unit formed by two or more
individuals who interact with each other dynamically,
interdependently, and flexibly [3]. Team members share same
valuable goals, objectives, tasks, and operating environments
[4]. Teams can both be temporary and permanent. Temporary
teams are formed to solve a particular problem and may be
disbanded after they have achieved their objectives.
Permanent teams are established to achieve long term
objectives or solve long term problems.

Since many organizations have formed teams to accomplish
complicated tasks more effectively and efficiently, it is
important for such organizations to include team performance
assessment in their appraisal system. Team performance can
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be viewed as the actual results of a team in achieving its
targets [5].

Team performance evaluation has been extensively
researched due to its importance on organizational
performance. However, it remains to be a difficult area due to
standardized measures are still lacking. Evaluation systems
which indicate clearly which measures to consider and show
how well the teams are performing are needed.

Performance measures or metrics are an important
component of performance evaluation. Experts in the field of
performance measurement have proposed an array of possible
measures. However, these measures have to be evaluated
before adopted for team evaluation. In addition, it is hard, if
not impossible, to propose a universal set of measures for all
organizations to evaluate their teams due to the differences
between the organizations. For instance, a manufacturing
firm’s and an accounting firm’s measurements would be
fundamentally different. Therefore, care must be taken in
deciding a set of performance measures to be implemented in
an organization.

Furthermore, a sound team performance evaluation has to
ensure that all the important elements must be measured to get
a true picture of a team’s performance. However, due to the
interdependencies between the measures, it would be very
difficult to establish explicit relationships between them.

Another important feature of performance evaluation is
providing feedback to the teams so that the teams would not
only know their performance levels but also have an idea on
which areas they should improve on.

The major objective of this paper is to propose a method to
measure team performance based on Data Envelopment
Analysis (DEA). In this paper, team performance is evaluated
as a process which converts multiple inputs into multiple
outputs. A productivity approach is use where the
performance is measured by a weighted ratio of the outputs to
the inputs. To ensure fairness in the evaluation, DEA is used
to devise the team performance evaluation model. DEA is a
mathematical model which determines the set of weights for
the measures which would optimize the performance score of
a decision making unit (DMU) under evaluation while
comparing it relatively with the other DMUs.

The rest of the paper is structured as follows. The next
section gives a review on the topic of team performance
evaluation. Following this, the developed model will be
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explained. Then, an application of the model on research and
development teams is demonstrated using experimental data.
Finally, the paper ends by giving conclusions of the study and
a few future research directions.

II. A REVIEW ON TEAM PERFORMANCE EVALUATION

A team is composed of individuals, often having
heterogeneous knowledge, skills, and attitudes, working
interdependently to achieve a shared goal [6]. The term team
performance embodies teamwork, which can be understood as
the behavioral, cognitive, and affective processes that teams
possess in order to coordinate their interactions towards
shared goals [7]. To achieve these goals, they have to
coordinate, communicate, and cooperate [8]. Thus, team
performance evaluation can be defined as the application of
standardized evaluation tools to assess the goal achievements
of teams in relation to the resources given.

Team performance evaluation can be used for multiple
purposes. First, it can be used to guide learning through a
systematic, developmental feedback [9]. Second, it provides a
snapshot of team development. This allows management to
have a clear picture on the current performance of its teams.
Third, it can be used to validate the effectiveness of team
trainings [9]. Fourth, it provides a guide to reward groups for
good performance and encourage the organization to move
towards a more team-focused environment [10]. Performance
measurement contributes towards team success and it is
necessary if members are to be rewarded for team
performance [2].

Due to its importance, team performance evaluation has
been widely researched and there are a number of team
performance measurement models. Reference [11] reviewed
about 130 models and frameworks of team performance.
Among these different models and frameworks, the dominant
framework is the input-process-output (IPO) framework,
which originates from the general system theory and its many
derivatives [11]. IPO models emphasize the importance of
throughputs as mediators or moderators of the relations
between input and output measures and they have advanced
the collective understanding of the factors that constitute team
performance [11].

Multiple measures have to be employed for performance
evaluation [12]. Financial measures alone are not sufficient as
they fail to capture critical aspects of performance and are not
timely enough [13]. Scott and Tiessen found that teams that
use comprehensive performance measurement, with both
financial and non-financial measures, and encourage team
members to participate in developing performance targets,
perform better than those that do not [2]. Therefore, the
measures should include not only the financial components,
but also the other components such as quality, operational and
cognitive elements. In addition, the measures used should be
able to capture both the inputs and outputs of the teams. As
mentioned earlier, a universal set of measures that can fit all
organizations is not available. For a list of most commonly
used measures, readers can refer to Scott and Tiessen [2]. An
organization should increase the participation of its team
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members in developing a set of measures that is suitable for
the organization based on its business nature.

Taking the approach of the IPO framework, this study
developed a team performance evaluation model based on
DEA. This will be explained in the following section.

III. DEA MODEL FOR TEAM PERFORMANCE EVALUATION

Taking the approach of the IPO framework, this study
developed a team performance evaluation model based on
DEA. This section will firstly present the conceptual model
and the performance measures involved. Then, the developed
DEA model will be described.

A. Conceptual Model for Team Performance Evaluation

In this study, a team is viewed as a DMU or process which
converts multiple inputs into multiple outputs. In other words,
this is an adaptation of the IPO framework. Figure 1 shows the
conceptual model for this IPO concept.

Financial
Inputs
Non-Financial
Inputs

Quality
Outputs

Operation
Outputs

Cognition
Outputs

Innovation
Outputs

Figure 1. Team as DMU

The inputs or enablers are categorized into financial and
non-financial inputs; while the outputs or results are
categorized into quality, operation, cognition, and innovation
outputs.

Tables 1 and 2 show the input and output measures
proposed in this study. An explanation on the measures is
given next. It has to be noted that this list is by no means to be
an exclusive or universal list for evaluation of teams in any
organization because as mentioned earlier, an organization has
to develop a set of measures based on its business nature.

TABLE 1. INPUT MEASURES OF TEAM PERFORMANCE
Symbols Inputs Units Categories

X Number of team Number of Non-financial
members members

X, Monthly number of Hour Non-financial
hours of team meetings

X3 Monthly expenditure USD Financial
on team trainings

X4 Monthly investment in | USD Financial
supportive technologies
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TABLE 2. OUTPUT MEASURES OF TEAM PERFORMANCE

Symbols Outputs Units Categories

i Percentage of quality | % Quality
products

b Percentage of % Quality
satisfied customers

3 Percentage of on- % Operation
time deliveries

Vs Estimated monthly Number of Cognition
number of communications
communications
between members

Vs Monthly number of Number of Innovation
new ideas, ideas,
knowledge, and knowledge, and
solutions generated solutions

Y6 Monthly number of Number of Innovation
new products or products or
services generated services

1) Input measures: The first input, x;, is the number of
team members, which is a non-financial measure. Team
members are the fundamental building block of a team. They
possess different skills and knowledge, collaborate and work
together to achieve common goals and objectives. A team
with more members is assumed to consume more resources
and therefore is expected to produce more outputs.

The second input, x,, is the monthly number of hours of
team meetings, which is also a non-financial measure. Team
meetings can have the objectives of information
dissemination, idea generation, general discussion, trouble-
shooting, etc. The number of hours is chosen instead of the
number of monthly meetings because the former represents
the consumed resources more accurately.

The third input, x3, is the monthly expenditure on team
trainings. This is a financial or monetary measure. Team
trainings can be conducted by internal or external experts.
They can be trainings on specific new knowledge or
technologies or even team building activities. These trainings
are means to transfer up-to-date knowledge to team members
and foster a closer relationship between members and thus
enhance team performance and teamwork.

The fourth input, x4, is the monthly investment in
supportive technologies, which is also a financial measure.
Supportive technologies support team performance in various
ways. These technologies include displays and tools to support
shared situation awareness, groupware, task tracking and
reporting systems, etc.

2) Output measures: The first output, yy, is the percentage of
quality products. This is grouped under the category of quality
output. Quality products are measured by the total number of
units produced minus defective, reworked, and scrapped units.

The second output, y,, which is also in the category of
quality output, is the percentage of satisfied customers. It can
be a measure of the number of sales or number of customers
served minus the number of complaints received.

The third output, y;, is the percentage of on-time deliveries,
which is an operation output measure. On-time delivery is
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widely used to measure the fulfillment of a customer’s
demand on the pre-agreed delivery date.

The fourth output, y,, is set as the estimated monthly
number of  communications  between  members.
Communications between employees such as emails and
phone calls are a way to convey information and share
knowledge and it is a cognitive process. It is a central catalyst
of information processing and knowledge sharing.
Furthermore, more communications also represent better
relationships between the members.

The fifth output, ys, is the monthly number of new ideas,
knowledge, and solutions generated, which is categorized as
an innovation output. This is a suitable measure to gauge how
innovative the members are. The more they interact and
synergize their knowledge, the better they will perform in this
measurement.

The sixth output, yg, is the monthly number of new products
or services generated, which is also an innovation output. In
the fast-paced, challenging, and knowledge-intensive
environment, one of the ways that organizations can use to
increase their customers is by introducing innovative products
or services. Thus, this has been recognized as one of the
measures for team performance as well.

B. DEA Modeling for Team Performance Evaluation

For the purpose of consolidating all the measures into a
single score which can be easily interpreted by managers and
team leaders, DEA is employed. DEA is a mathematical
programming technique proposed by Charnes, Cooper, and
Rhodes [14]. It compares the measures objectively and
relatively between the DMUs (in this case, the teams) under
evaluation and determines the optimum set of weights that
yields the highest possible performance score for each DMU.
DEA is identified to be a suitable tool in evaluating team
performance because it can handle multiple inputs and outputs
and it does not require prior assumptions on the weights.

A DMU’s efficiency is calculated by comparing with all the
DMUs under evaluation. The calculation of the performance
score in DEA adheres to the traditional productivity
performance evaluation approach which obtains the score
from the weighted sum of outputs divided by the weighted
sum of inputs. However, the set of weights for a DMU is
computed in DEA with the objective to give the highest
possible relative efficiency score for the DMU, while keeping
the efficiency scores of other DMUs in the range of 0 to 1
under the same set of weights [15]. Generally, efficient DMUs
obtain a score of 1 while inefficient ones obtain a score of less
than 1.

There are a number of extensions and variations of DEA
models. The DEA model chosen for this study uses the slack
based measure (SBM) which was introduced by Tone [16].
SBM is chosen because it is able to deal directly with the
input excesses and the output shortfalls of the DMU under
evaluation, it is invariant to the units of measurement, and it is
monotone decreasing with respect to each input and output
slack [15]. The model is described as follows.

Consider there are n DMUs: DMU,;, DMU,, ..., and DMU,,.
Each DMU,, (j =1, 2, ..., n) uses m inputs x;; (i = 1, ..., m) and
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generates s outputs y,; (r = 1, ..., 5). Let the input slacks
(surpluses) be s; (i =1, ..., m) and the output slacks (shortfalls)
bes, (r=1,...,s). Let the DMU; to be evaluated on any trial
be designated as DMU, (0 = 1, 2, ..., n). The performance
score E, of each DMUj is found by solving the SBM model
shown in Model (1) [15].
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where 4 is a nonnegative vector of weights for the inputs
and outputs. The highest score a DMU can obtain is 1, which
is only achievable when all slacks are equal to zero. Similar to
traditional DEA models, a DMU is considered as efficient
only if it gets an efficiency score of 1; else it is considered as
inefficient. Next, to provide feedback to the inefficient teams
on how much improvement they should achieve in their
measurements, improvement targets are calculated through an
operation called SBM-projection. This is done by subtracting
the input excess and augmenting the output shortage as shown
in Model (2). For » =1, 2, and 3, the improvement targets are
limited to be within 100 because the unit for y;, y,, and y; is
percentage, thus cannot be more than 100. These improvement
targets can be used by teams to devise plans to shift
themselves to the efficient frontier.

X0 =X =S,
Vo t+5., v <100, for r=1,2,3
Vots., ,for r=4,5,6

(2)
Y o=

To demonstrate the applicability of the model, an illustrative
example will be shown next.

IV. AN ILLUSTRATIVE EXAMPLE

A total of 40 research and development teams or DMUs
have been included in this example. Table 3 shows the data set
for the 40 DMUs.

A simple program was written using Microsoft Excel to
solve Model (1) based on the data set. The results are shown
in Table 4. Also included in Table 4 are the slacks (surpluses
and shortages) and the ranking of the DMUs according to their
performance scores.
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TABLE 3. DATA SET

DMU X1 X2 X3 X4 N N2 V3 Y4 Js Yo
1 27 | 18 | 4900 | 1400 | 97 | 96 | 96 | 900 7 0
2 11 [ 29 | 1900 | 1400 | 97 | 87 | 88 | 800 5 2
3 23 | 17 | 2000 | 2200 | 90 | 86 | 88 | 1300 | 9 2
4 16 | 30 | 4500 | 2200 | 94 | 93 | 90 | 1500 | 7 0
5 23 | 17 | 1200 | 1300 | 95 | 98 | 97 | 1700 | 9 0
6 12 | 30 | 3000 | 1800 | 88 | 93 | 92 | 1000 | 7 2
7 16 | 28 | 4400 | 2000 | 86 | 89 | 88 | 2600 | 6 1
8 16 | 34 | 2900 | 1700 | 98 | 88 | 93 | 900 9 1
9 18 | 21 | 3900 | 1600 | 99 | 92 | 96 | 4000 | 9 2
10 24 | 23 | 2700 | 2500 | 99 | 97 | 90 | 3200 | 6 2
11 15 | 22 | 3200 | 1500 | 92 | 98 | 91 | 3100 | 7 0
12 24 | 13 | 3100 | 2000 | 86 | 90 | 96 | 2800 | 9 0
13 27| 6 1000 | 2500 | 86 | 86 | 98 | 3500 | 7 0
14 23 | 32 | 4000 | 1800 | 90 | 85 | 97 | 2000 | 9 0
15 5 8 | 2100 | 1700 | 91 | 89 | 89 | 3100 | 8 2
16 15| 8 | 3200 | 1200 | 88 | 86 | 98 | 1900 | 8 1
17 5 [ 26 | 2500 | 1200 | 97 | 91 | 98 | 900 8 1
18 28 | 12 | 4000 | 1900 | 95 | 96 | 89 | 2800 | 8 1
19 17 | 27 | 3300 | 1200 | 92 | 94 | 87 | 2300 | 8 0

20 19 | 8 [ 2700 | 1900 | 96 | 88 | 91 | 1600 | 7 0
21 12 | 28 | 2300 | 2100 | 86 | 90 | 85 | 2700 | 7 1
22 11 | 19 | 3500 | 1500 | 93 | 88 | 86 | 1400 | 9 1
23 15 | 28 | 1100 | 1300 | 96 | 96 | 91 | 3800 | 9 1
24 19 | 20 | 4700 | 1400 | 95 | 88 | 99 | 3100 | 6 0
25 26 | 29 | 4200 | 2500 | 93 | 98 | 95 | 1700 | 6 2
26 5 [ 30 | 3700 | 1800 | 87 | 85 [ 94 | 1800 | & 1
27 S 29 ] 2400 | 1400 | 88 | 92 | 96 | 2600 | 8 0
28 25 | 16 | 3800 | 1700 | 85 | 95 | 86 | 1900 | 5 2
29 26 | 30 | 2600 | 2100 | 88 | 85 | 88 | 900 9 2
30 25 1 29 | 2200 | 1400 | 91 | 97 | 97 | 1300 | 8 0
31 9 [ 26 | 3300 | 1700 | 88 | 86 [ 96 | 2700 | 6 0
32 17 1 20 | 1600 | 1300 | 97 | 90 | 87 | 1200 | 9 0
33 19 | 29 | 2600 | 1300 | 90 | 86 | 92 | 3800 | 8 0
34 9 [ 3212000 | 2400 | 90 | 98 | 99 | 2600 | 5 2
35 25 | 17 | 2900 | 1400 | 98 | 96 | 95 | 3000 | 10 | 2
36 24 | 23 | 5000 | 2500 | 85 | 93 | 99 | 3700 | 10 | 2
37 8 [ 25 [ 1700 | 2000 | 97 | 85 | 97 | 2900 | 8 1
38 22 | 8 1000 | 1400 | 85 | 89 | 86 [ 3500 | 10 | 1
39 8 16 | 4500 | 1700 | 88 | 97 | 88 | 3700 | 8 2
40 28 | 35 | 4200 | 1200 | 92 | 87 | 96 | 2600 | 9 2

From the analysis, there are 19 efficient DMUs and 21
inefficient ones. Slacks in Table 4 represent the input excesses
and the output shortfalls respectively. To become efficient, a
DMU has to remove the input excesses and augment the
output shortfalls. For those inefficient DMUs, Model (2) has
been run to obtain the improvement targets for them. The
improvement targets are recorded in Table 5.

The improvement targets provide the teams with a direction
and focus on which measures they should reduce or increase.
Take DMU,; as an example, to become efficient, it should
reduce its number of team members (x;) from 27 to 17,
monthly number of hours of team meetings (x,) from 18 to 9,
monthly expenditure on team trainings (x3;) from 4900 to 3029;
increase its percentage of on-time deliveries (y;) from 96% to
100%, estimated monthly number of communications between
members (y4) from 900 to 2502, monthly number of new ideas,
knowledge, and solutions generated (ys) from 7 to 9, monthly
number of new products or services generated (y,) from 0 to 1;
and maintain its monthly investment in supportive
technologies (x4) at 1400, percentage of quality products (1)
at 97%, and percentage of satisfied customers (y,) at 96%.
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TABLE 4. PERFORMANCE SCORE, RANKING, AND SLACKS OF DMUS V. CONCLUSIONS

As shown in the previous section, the developed model is
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; 0 31920 34 100 z 18071 g g g 100 16002 3 (1) performance measures into one performance score. The results
3 1 0 0] o 0 oo o o oo could help the teams under evaluation to have an overview on
‘5‘ 02;‘62 410 101 202 23006 4(2)4 é g 3 17039 (1) (2) how well they are performing in relation to each other.
Furthermore, improvement targets are calculated for those
6 | 04257 | 31 | 7 |22 | 806 | 24 | 7 | 0 | 1 [ 2239 1 [0
7 03803 | 35 | 11 | 20 | 2300 | 300 | 5 | 0 | L | 500 | 2 | 1 inefficient teams, enabling them to know the specific
8 | 04002 [ 32 | 7 [ 21 [ 989 | 0 | 0 |9 |2 262001 th dtoi intain i der to b
9 1 T o T o 0 o T o T o T o 0 o T o measures they need to improve or maintain in order to become
10 {04930 | 26 [ 19 | 14 | 411 | 647 [ 0 | 0 | 7 [ 179 | 3 [ 0 efficient.
e I e 0 T Y B B e A limitation of this study is all the measures are treated
13 1 1 [0 o] o 0 [oJo o] o oo deterministically. However, in real life, measures like the
}‘5‘ 0‘21962 319 105 203 18023 (0) g 102 8 14001 g (2) estimated monthly number of communications between
16 1 T 0] o 0 0o oo o 0 0 1 o members (y;) are stochastic and hard to be determined
17 1 L 10101 0 0 101041041 0 J 010 accurately. Future work can look at how this issue can be
18 04859 | 28 [ 23 | 3 | 1735 | 66 | 3 | 0 | 7 | 544 | 1 | 1
19 1 T 0o 0 0 0o o 0 00 addressed.
20 106335 [ 22 | 1 | 0 | 265 | 0 | 0 | 7 | 141335 | 1 |1 Lastly, while team evaluation in this study is not focused
21 | 04925 | 27 | 7 |20 | 176 | 381 | 6 | 0 | 5 | 435 | 1 | 1 . s ge . . .
P T o6 Tar To T 5 Ti60 o0 T2 T35 5 T3 T 0 o specifically on individuals, in future research, evaluation can
3 1 L oo o 0 [oJolo 0 oo be done in both team and member levels as to provide
N M S 2 0 280 03 11 individualized feedback for individual members on how they
26 | 06825 | 20 | 0 | 12 | 1378 [ 318 | 7 | 5 [ 0 [ 78 [0 [0 could contribute more to improve their team performance.
27 1 1 [o0]o 0 0 [o]o]o 0 0| o
28 | 05140 | 25 | 14 | 6 | 1552 | 0 | 11 | 0 | 8 | 1385 | 4 | 0
29 | 0369 | 36 | 20 | 20 | 6 0 |24 |25 [ 22 [ 2929 [ 1 | 0 ACKNOWLEDGMENTS
2(1) gggi §§ 3 104 1909072 g }(1) ; 8 217543 ; ; The authors would like to thank Universiti Teknologi
2 1 T T o o 0 0o T o oo 0 o T 0 Malaysia (Vote No: 03H22) and Ministry of Higher
33 1 1 [ oo 0 0 [o|o]o 0 0 | o Education.
34 1 1 [0 o0 0 0 [0 0o 0 0|0
35 1 1 0o 0 0 [0 |o0]o 0 0o REFERENCES
36 | 04465 | 30 | 17 | 11 | 1912 | 0 [ 49 | 38 [ 32 | 859 | 2 | 1
37 1 1 010 0 0 0 0 0 0 0 0 [1] J. R. Galbraith and E. E. Lawler, Organizing for the Future, San
38 1 [0 o0 0 0 [0 0o 0 0|0 L
39 1 1 o 1o 0 0 0 0 0 0 0 0 Francisco: Jossey-Bass, 1993.
20 1 1 0 1 o 0 0 0 0 0 0 0 0 [2]  T. W. Scott and P. Tiessen, “Performance measurement and managerial
teams,” Accounting, Organizations and Society, vol. 24, pp. 263-285,
1999.
[31 R. W. Swezey and E. Salas, Teams: Their Training and Performance,
TABLE 5. IMPROVEMENT TARGETS FOR INEFFICIENT DMUS Norwood: Ablex, 1992.
DNT — — — — — — — — — — [4] Y. Zha, X. Ding, L. Liang, and Z. Huang, “A two-stage DEA approach
X | X L X5 L X L VL P L Vs L Ve | Vs | )e with feed-back for team performance evaluation,” Application of
1 17 9 73029 [ 1400 | 97 | 96 [ 100 [ 2502 | 9 1 )
3 3 3 2194 T 1776 T 95 ) 5 T 3239 3 3 Management Science, vol. 15, pp. 3-18, 2012.
2 3 3 2194 T 1776 1 95 % 3 | 3239 3 3 [S1 M. T. Brannick, E. Salas, and C. Prince, Team Performance
9 3 5100 | 1700 1 91 39 39 | 3100 3 0 Assessment and Measurement: Theory, Methods, and Applications,
10 9 13 1911 1700 98 97 95 3520 9 2 Mahwah: Lawrence Erlbaum, 1997.
12 5 9 2289 | 1853 | 99 97 97 | 3379 9 2 [6] P. Carayon, Handbook of Human Factors and Ergonomics in Health
13 10 22 | 1854 [ 1500 | 100 | 98 97 [ 3100 | 9 1 Care and Patient Safety, Mahwah: Lawrence Erlbaum, 2007.
17 6 9 2362 | 1912 | 100 | 100 | 100 | 3487 9 2 [71 J. Mathieu, M. T. Maynard, T. Rapp, and L. Gilson, “Team
19 8 9 2177 | 1800 | 98 97 97 | 3401 9 2 effectiveness 1997-2007: A review of recent advancements and a
21 5 9 | 2265 | 1834 | 98 96 9% | 3344 | 9 2 glimpse into the future,” Journal of Management, vol. 34, pp. 410-476,
22 13 8 | 2435 [ 1900 | 96 | 95 | 100 | 2935 | 8 1 2008.
24 5 8 2124 | 1719 | 92 90 90 | 3135 8 2 [8] E. Salas, N. J. Cooke, and M. A. Rosen, “On teams, teamwork, and
26 ii i; ;3‘2‘2 igg 35 22 gg §T(3)(3) 2 i team performance: discoveries and developments,” Human Factors,
i? 7 12 | 3088 | 2500 1070 100 | 100 | 4559 | 12 3 vol. 50, pp. 540-547, 2008,
[9] M. A. Rosen, S. J. Weaver, E. H. Lazzara, E. Salas, T. Wu, S. Silvestri,
33 5 18 | 2322 | 1422 | 94 | 90 | 94 | 1878 | 8 1 ) . Lo ;
34 m o 1 2228 T 1700 | 96 %5 o | 3283 5 > N. Schiebel, S. Almeida, and H. B. King, “Tools for evaluating team
35 5 0 1 2592 | 2100 1 100 | 100 1 100 | 3820 1 10 > geﬁomef;l}fe kin slirglulati(;ns-?egsg;i 2tgali(r)ling,” Journal of Emergency
36 16 | 29 | 1198 [ 1400 | 100 | 100 | 97 | 4033 | 10 1 rauma Shock, vol. 3, pp. 353-359, .
37 5 2 2303 | 1700 | 98 95 9 | 2844 3 P [10] E. E. Lawler, Strategic Pay: Aligning Organizational Strategies and
38 7 12 | 3088 [ 2500 | 100 | 100 | 100 | 4559 12 3 Pay Systems, San Francisco: Jossey-Bass, 1990.

[11] R. A. Dienstbier, J. W. Shuart, W. Spaulding, and J. Poland, Modeling
Complex Systems: Motivation, Cognition and Social Processes:
Nebraska Symposium on Motivation, Lincoln: University of Nebraska
Press, 2007.

[12] R. S. Kaplan and D. P. Norton, “The balanced scorecard — measures
that drive performance,” Harvard Business Review, vol. 70, pp. 71-79,
1992.

ISBN 978-89-968650-2-5 1161 February 16~19, 2014 ICACT2014



[13]

[14]

[13]

[16]

G. Feltham and J. Xie, “Performance measure congruity and diversity
in multi-task principal/agent relations,” The Accounting Review, vol. 69,
pp. 429-453, 1994.

A. Charnes, W. W. Cooper, and E. L. Rhodes, ‘“Measuring the
efficiency of decision making units,” European Journal of Operational
Research, vol. 2, pp. 429444, 1978.

C. T. Kuah, K. Y. Wong, and F. Behrouzi, “Application of data
envelopment analysis to assess quality management efficiency,” in
Proc. 6th International Conference of the World Academy of Science,
Engineering and Technology, 2010, paper 10, pp. 49-54.

K. Tone, “A slack-based measure of efficiency in data envelopment
analysis,” European Journal of Operational Research, vol. 130, pp.
498-500, 2001.

Chuen Tse Kuah is a PhD candidate at the Faculty of Mechanical
Engineering, Universiti Teknologi Malaysia (UTM). His research interests
include knowledge management, operations research, performance
measurement, and Data Envelopment Analysis.

Kuan Yew Wong holds a PhD from the University of Birmingham, England.
Currently, he heads the Industrial Engineering Laboratory at Universiti
Teknologi Malaysia (UTM). He has been a Visiting Professor at the Faculty
of Engineering, Autonomous University of the State of Mexico (UAEM).

ISBN 978-89-968650-2-5 1162 February 16~19, 2014 ICACT2014




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




