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Abstract

According to the Sixth Actuarial Report on the Public Service Retirement Pension
Fund, the military personnel pension fund will face bankruptcy in 2020. There are many
factors that result in this dilemma; including (1) external environmental factors (2) the
revenue demands of pension promises (3) the component of the military personnel and
regulations for human resources management, etc. It’s a complex problem which involves
in mapping relations for modeling system nonlinearities, multiple level structures, and the
effect of time delay. Nowadays, the pension reform is facing serious challenges in Taiwan.
There is no consensus between stakeholders. Thus, we construct a system dynamic model
of the military personnel pension fund. The calibrated model is helpful for pension policy
formulation. Besides, we propose some policies scenarios to know the trend of the pension
fund.

The results are as follow: (1) to find the determinants and timeline of the bankruptcy
of the military personnel pension fund; (2) to establish the government burden rate and the
personal burden rate of the military personnel pension fund; (3) to estimate how much the
government have to pay for the pension promises; (4) to find a countermeasure of the
bankruptcy of the military personnel pension fund.

Keywords: Demands of pension promises, Bankruptcy determinants, Stakeholders’ burden
rate, System Dynamics.
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An Integrated Approach to Selecting an Optimal Portfolio of
loT-Oriented Public Intelligent Building Management System under
Resources Constraints

Chih-Hao Yang  Shin-En Li

Department of Financial Management, National Defense University, Beitou, Taipei 11258,

Taiwan

Abstract
Recent advances in Internet of things (1oT) have initiated the development of intelligent building.

Intelligent buildings are expected to provide the benefits including high-efficient energy-saving and
smart services. loT-oriented management systems play an important role in providing for operation
optimization for the intelligent building. Considering the significance of Intelligent Building
Management System (IBMS) adoptive strategies, this study present an loT-oriented decision
making model which incorporates with 10T characteristic measurement for evaluation and
determination of management systems for the intelligent building through the Decision Making
Trial and Evaluation Laboratory (DEMATEL) and the Analytic Network Process (ANP).
Simultaneously, in order to make the proposed model more practical, the study incorporates
alternative weights, Activity-Based Costing (ABC) evaluation, and resource constraints into
Zero-one Goal Programming (ZOGP) into the optimal portfolio selection process. As the bellwether
of the intelligent building promotion, the public sector has to lead the IBMS selection first. Thus,
the study takes military base as the subject and suggests an optimal IBMS selection model,
considering cost assessment solution and limited resources in order to calculate the consumption of
resources in advance rather than wasting-resource occurred. The main contribution of this study
is beneficial for public sector, academia and industry by providing a new decision model integrating
activity-based costing and resource constraints into IBMS optimal portfolio selection.

Keywords: Internet of things (loT), Intelligent Building Management System (IBMS), Analytic
Network Process (ANP), Activity-Based Costing (ABC), Zero-one Goal Programming (ZOGP)
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1. Introduction

According to the report of the Intergovernmental Panel on Climate Change (IPCC), the CO: in
greenhouse gases (GHGs) has increased due to human activities, such as the use of fossil fuels in
transportation, consumption in manufacturing industries, and in the heating and cooling of buildings
and causes the climate anomaly. Thus, the government should have proactively to promote the
carbon reduction and energy saving policy instruments and effort to new emerging energy
technologies development. In Taiwan, the average growth rate of CO2 emission from 1991 to 2015
by service sector is most rapid growth followed by the building sector and industry sector while the
agriculture sector have negative growth. Besides, the top three are above average 3.37% (Bureau of
Energy Ministry of Economic Affairs, 2016). To address this, building sector should toward the zero
or low-carbon building design, in order to improve energy efficiency and reduce carbon emissions.
European Commission suggests that intelligent building now is a necessary tool in the long term
economic growth and well-being of citizens, as well as in our obligation to control climate change
(European Commission, 2016).

The objectives of intelligent building are improved environment quality and enforced building
system operation effectively. Chen, Wang, and Feng (2016) proposed that intelligent building is
expected to provide high-efficient, convenient, comfortable and energy-saving built environment so
as to bring additional benefits, such as improvement of users’ work productivity. Looking forward
the core technology of intelligent building, the Internet of Things (loT) is essential to create
connectivity of objects that are implanted with sensors and actuators from the physical world via the
internet in anytime and anyplace. Depending upon the loT characteristic, the loT-oriented intelligent
building management systems (IBMS) built in the building could contribute to give the building to
saving energy sustainability, and enables intelligent building to collect the operation process, indoor
environment, and user behaviour information then react precisely. In order to fulfil the task of
bellwether, it is important for public sector to select the optimal IBMS for intelligent building and
achieve the maximum benefit of social development and environmental protection simultaneously.
Considering the military base is composed of office building and factory, the study proposed
an loT-oriented decision making model for assessment and determination of management systems
in terms of intelligent office building and smart factory with four critical perspectives and twelve
criteria. Concurrently, the model puts emphases on the identification of the key IBMS criteria and to
realize where the criteria are dependent and the IBMS priority from these two perspectives.

This study focuses on the formulation of multi-criteria decision-making (MCDM) models for
the weights computation regarding IBMS and also incorporates the features of Activity-based
costing (ABC) with resources constraints into Goal Programming (GP) decision model to find
optimal portfolio of IBMS. The purpose of the study is to develop an integrated decision model for
public sector to use in acquiring optimal intelligent building management system portfolios through
DEMATEL, ANP, ABC and ZOGP method without sacrificing profit margins and preserving
sustainable energy development.
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2. Literature Review
This section discusses numerous relevant literatures on loT technology and IBMS
characteristic, and presents an integrated decision model that incorporates key evaluating criteria,
and activity-based costing concepts.

2.1Internet of thing (10T)
The Internet of Things (loT) is a global infrastructure providing advanced services by

connecting between physical and virtual things especially for the information society according to
International Telecommunication Union (2012). Through the information convey way, including
data capture, identification, processing, and communication, 10T offer full services to all kinds of
applications, while meeting security and privacy requirements. The 10T architecture should be an
open-ended protocol to support a variety of existing network applications. In a general way, 10T is
formed by five layers (Shin, 2014; Zeng, et al., 2016): (i) Sensing and control layer; (ii) Networking
layer; (iii) Resource management layer; (iv) Information processing layer; (v) Application layer.
Borgia (2014) indicated that 10T has contributed to promoting the environmental sustainability and
occupant living quality. Hence, it’s obvious widely to apply in the intelligent building management
system.

loT-oriented intelligent building management system (IBMS) is a controller network based on
intelligent microprocessor and aims to comprehensively supervises, control and optimize a
buildings operation systems and services such as air conditioning, ventilation, lighting, electricity,
security, and access control, etc. An loT- oriented IBMS is a type of open-platform that brings
individual pieces of building equipment together into a single, integrated database. Chen et al.
(2016) proposed that intelligent building management system has turned into one of the standard
configurations in a building since the emerging concept of intelligent building and the lIoT. IBMS
are designed to achieve a perfect blend of form and function such as comfortable, high-efficient and
energy-saving along with additional benefit including the improvement of machine and worker
productivity, energy saving and downsizing the human resource. It is pivotal to select an optimal
intelligent building management system for realizing the maximum benefit of energy management
and carbon reduction simultaneously. Therefore, this study proposes a decision model for IBMS and
also takes activity cost concept and relative resources into account from the perception of public
sector.

2.2The Evaluation Criteria of Intelligent Building Management System
2.2.1 Smart Technological Development (TD)

Lee and Lee (2015) indicated that the l1oT breakthrough technologies combined with radio
frequency identification (RFID), wireless sensor networks (WSN), middleware platform, cloud
computing and user-specific software applications are critical for building intelligent management
system. However, smart technological development for the loT-oriented IBMS should also emphasis
on the technical practicality, reliability and the standardization that will enable cooperation among
heterogeneous IBMSs. Da Xu, He, and Li (2014) suggested the advanced technology development
should own the specific capability including the compatibility between various technologies, the
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practicality and convenience for the user and the scalability to support business’ growth. The
capability of reliable transmission is also the key implementation point for the IoT application, and
further establishes secure data transmission channel between 10T services platform and mixed
intelligent system technologies (Liu et al.,, 2016). With the massive spread of loT, the
interconnection between the different types of 10T devices becomes a key issue for the success of
10T, so that a lot of standardization challenges like service platform, data format, data interfaces, and
protocols are need to be tackled(Grieco et al., 2014). In short, the technology practicality, reliability
and standardization have to be taken into account for IBMS evaluation decision process and
contribute towards narrowing the gap between the practical benefits and 10T technology vision.

2.2.2 Market Development Potential (MD)
With the prevalent wave of 10T, incorporating the 10T technology into IBMS is still a market

trend which all manufacture immerses themselves in kinds of IBMS. However, it can’t be
concluded all loT-oriented IBMS have a prosperous future due to the high estimate of market
economy, instead, the user preference or demand are critical factors. Davis (1989) put forward
Technology Acceptance Model (TAM) which explains perceived usefulness (PU) and perceived
ease of use (PEOU) determine an individual’s intention to use an information system. PU is defined
as ‘the degree to which a person believes that using a particular system would enhance his or her
job performance’; PEOU refers to ‘the degree to which a person believes that using a particular
system would be free of effort’. In order to meet users’ needs, loT-oriented IBMS measurement has
to consider the system functional friendly and end-user interaction. On the other hand, the decision
makers evaluate IBMS also take industry market competitiveness and ecosystem value chain into
account (Holler, et al., 2014; Herndndez-Ramos, Moreno, Bernabé, Carrillo, and Skarmeta, 2015).
Kumar, Dass and Kumar (2015) indicated that a business ecosystem including products, services as
well as process are made up a set of interconnected nodes, and further to develop a network-centric
mindset of new five forces structure, in which, the transformation from the notion of firm-based
competitive advantage to ecosystem-based nodal advantage by each components and improve
profitability strategy. Therefore, it should be also noted that the relationship between loT-oriented
IBMS technologies and services may be more closely integration, especially in 10T ecosystem. In
addition, 10T ecosystem environment provide tremendous opportunities for technology innovation
and contribute to industry competitiveness development (Tao, Zuo, Liu, Castiglione, and Palmieri,
2016).

2.2.3 Socio-Economic Benefit (SEB)
Chen et al. (2016) proposed the costs and benefits decision analysis for building intelligent

systems measurement and indicated building energy effectiveness is one of key evaluate factors.
Hence, the socio-economic benefits of loT-oriented IBMS like cost effectiveness, business moel and
energy efficiency are necessary as key drivers for intelligent building systems deployment. The
potential but uncertain benefits and high investment costs of the loT-based application make firms
need to carefully assess every loT-based application and to ensure that they are judicious use of
their resources (Lee and Lee, 2015). In General, decision-makers can apply interconnectivity and
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interoperability by accessing 10T technology and data analytics at intelligent building management
system to monitor and improve operational cost and efficiency (Wei, Hong and Alam, 2016), as
well as promote environmental and economic sustainability (De Paz, Bajo, Rodriguez, Villarrubia,
and Corchado, 2016). The Business model is that companies maximize profit and minimize cost
through the combination of internal operation process and services with external business partners
(Ju, Kim, and Ahn, 2016). Whitmore, Agarwal and Da Xu (2015) also indicated that changes in
technology require changes in business models. To achieve the maximize profits, it is essential to
take the socio-economic benefit of IBMS into consideration during the decision-making process.

2.2.4 Regulatory Environment Support (RES)
Regarding regulatory environment, the government proactive policies have a powerful impact

on the development and diffusion of IoT technology (Kshetri, 2016). Government regulatory
support including act and regulation, user privacy and secrecy security, and government subsidy
policy plays an important role and has benefit to IBMS development. Shin (2014) and Kuo et al.
(2016) pointed that even if the 10T is becoming a major accelerator for innovation in all industries,
the government remain essential to the ecosystem. If industries have act and regulation to follow
and receive governmental support or a subsidy, they will go all out to advance new technologies for
the loT. A practical implementation of government formal regulation support and reasonable
subsidy becomes an important fundamental for IoT technology development, simultaneously,
promoting industries of inter-relatedness with complementary and creating IoT ecosystem value
chain. Under the IoT environment, things exchange information are convenience when they connect
with the same standard communication technology; however, the sensitive information like personal
information or critical infrastructures transferred by devices, cloud and network, it may offer
hackers and other identity theft opportunities to commit a crime. Hui, Sherratt and Sanchez (2016)
indicated that 10T application must provide equivalent security and privacy protection in the context
of critical management application inside building environment. As mentioned, government
regulatory environment enables loT-oriented IBMS initiatives all over the ecosystem and increases
the investment motivation.

To sum up, the concept model has three levels. The higher level is the goal of selecting optimal
IBMS portfolios in order to make environment sustainable; the second level includes the four
perspectives and the third level deals with evaluation dimensions, which consist of 12 key criteria to
assessment IBMS. Ultimately, all criteria are connected to eight IBMS products having been
launched onto the market by practical enterprises, and half of IBMS are well suited for intelligent
office building and smart factory. Based on a detailed review of the relevant literature, an analytic
framework was established, as shown in Figure 1:
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PRIORITIZATION OF INTELLIGENT BUILDING
MANAGEMENT SYSTEM OPTIONS
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TD 3: Standardization (IS) MD 2: Industry market
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Figurel ANP-based model for IBMS

2.3Intelligent Building Management System Cost Assessment: Activity-Based Costing (ABC)
Nowadays, Activity-Based Costing (ABC) developed by Cooper and Kaplan in 1988 has

become noticeable than traditional cost accounting system. Traditional cost accounting system has
been questioned about the inaccurate contributions of indirect costs to individual activities. It
mainly pools all indirect costs and allocates them to various products (services) done on the basis of
a volume. ABC corrects for this inaccuracy by identifying necessary resources and activities. It is
the way in which cost information not be distorted by choosing an adequate activity category and
activity driver to realize cost consumption by each cost object (Jusoh and Miryazdi, 2015). Various
literature have also specified that ABC has been widely used to analyze all kinds of decisions issue,
particularly in environmental and energy issues, such as sustainable public transport infrastructure
project decisions, the carbon tax policy for green building and so on (Yang et al., 2016; Tsai, Yang,
Huang and Wu, 2016). As a consequence, the cost assignment process of ABC applying to
intelligent building management system evaluation will provide information about the capacity of
resource and core activity and evaluate cost improving opportunities.

This study applies the ABC technology for the IBMS as cost objects. The ABC technique uses
a two-stage procedure to assign resource costs to cost objects, as shown in Figure 2. In the first
stage, resource costs are directly traced by resource drivers, the factors are chosen to approximate
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the consumption of resources used in IBMS construction activities to activity cost pools (activity
center) .Each type of resource traced to an identified activity becomes one cost element within an
activity cost pool (activity center) that can be classified by activity levels such as unit, batch, project,
and environment. In the second stage, the costs in activity cost pools are assigned to cost objects
(IBMS) by proper activity drivers, where activities incur costs (Yang et al., 2016). In general, the
costs of IBMS are divided into direct and indirect cost categories. Direct costs include direct
material costs and direct labour costs. Indirect costs consider the energy and environmental
consumption.

P | - < a a2
Caciiy LY (@ 4 @f Activities
i center ; "Cost Element
............. X
: Activity !

drivers

Cost objects

Office

{
Second Stage : Intelligent
|
|
|
|

Figure 2 The cost assignment view of ABC for IBMS (Tsai et .al., 2014).

On the other side, there are some recent literatures incorporate Life Cycle Assessment (LCA)
to the products cost. LCA is a technique to assess potential environmental impacts associated with
all the stages of a product's or service’s life from cradle to grave and widely applied to a project’s
cost and payback evaluation because of its overall view on both costs and paybacks through the
designing phase to the post management phase (Chen, et al., 2016). Regarding IBMS as cost objects,
the study identifies and classifies some activities related to the system cost with LCA phases, as
shown in Figure 3. To start with, the initial design phase mainly focuses on intelligent planning
design activity (Project-level); next, the installation phase refers to system installation activity
(Unit-level) and staff training activity (Batch-level); in addition, the operation phase contains
monitoring inspection activity (Environment-level) and maintenance and repair activity (Unit-level);
finally, improvement phase emphasizes on system module upgrade activity (Unit-level).

Initial Design Installation Operation Project Improvement
Phase Phase Phase Delivery Phase
= — — © =
// AN
T T T T T T T T T T T T T QI —————— ————— I 1 4 N r————————————————-"
| ¥ i T |
| I : I } Monitoring I: ! ! I
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I design activity |JI__|:> ¥ : ¥ delive upgrade activity |
| | . |
| ¥ N i1l Maintenance and | 1] 1 !
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I 1l I I repair activity I| I |
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Figure 3 The system boundaries for IBMS
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3. Methodology of the Integrated Approach

This section illustrates an evaluation model procedure that not only constructs a network
structure for IBMS, but also finds an optimal portfolio for IBMS. It does this while still allowing for
limited internal resources. The procedures of this hybrid MCDM model, a combination of
DEMATEL and ANP with ZOGP, is explained in the following subsections.

3.1Decision-Making Trial and Evaluation Laboratory (DEMATEL)
The DEMATEL is a structural modeling tool which developed by the Science and Human

Affairs Program the Battelle Memorial Institute of Geneva during 1972 to 1976 to solve the
problems with complicated relations (Gabus and Fontela, 1972; 1973; 1976). It analyzes the cause
and effect relationship among the evaluation criteria to produce an Impact-Relation Map (IRM)
(Golcuk and Baykasoglu, 2016), so that this technique has been applied to many decision-making
issues, including: selection of green technologies for retrofitting to existing buildings (Si,
Marjanovic-Halburd, Nasiri, and Bell, 2016), renewable energy resources selection (Buyukozkan
and Guleryiiz, 2016) and so on. The calculation steps of the DEMATEL method are presented as
follows (Tsai and Chou, 2009): First, construct and calculate the average direct-relation matrix.
Next, calculate the normalized direct-relation matrix and total-relationship matrix. Finally, find the
dispatcher and receiver groups and set the threshold values to obtain the impact-relation map
(IRM).

3.2The Procedure of Analytic Network Process (ANP)
The IBMS project-related decisions contain multi-criteria with interdependent relationships

among the criteria. The ANP method evolved from the AHP (Analytic Hierarchy Process) is more
suitable than its original process to solve this kind of multi-objective decisions. AHP assume that
criteria are independent from each other and hierarchical relationships among these criteria are
one-way only, however, this infrastructure doesn’t fit in reality where there are relationships within
or among the group of criteria. Saaty(2001) proposes the ANP able to release the restrictions among
complex decision levels of the hierarchical structure. Thus, the ANP method has been widely
applied in several academic fields, including renewable energy resources selection (Biyukozkan
and Gulerylz, 2016), sustainable building energy efficiency retrofit (Xu, Chan, Visscher, Zhang,
and Wu, 2015) and more. The following steps describe the ANP method: First, Set up the network
structure and calculate the priorities of the criteria. Then Use criteria comparison in the whole
system to form a priority weight matrix and conduct a consistency test. Finally, generate a
supermatrix from the results of the comparisons.

3.3Zero-one Goal Programming (ZOGP)
The ZOGP method first recommended by Charnes and Cooper in 1955 is a practical tool to

handle multiple objectives as well as a single objective problem and to acquire the objectives of an
organization while considering limited resources. Tsai and Chou (2009) utilized ZOGP to attain the
solution of management systems selection for sustainable development in small and medium
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enterprises. Also, Yilmaz, and Dagdeviren (2011) demonstrated ZOGP can be used for a real world
application problem as an aid for equipment selection. However, the aim of the ZOGP method does
not optimize the objective directly, instead, it attempts to minimize the deviations between the
desired goals and the realized results so as to provide suggestions to decision makers for resource
allocation. Accordingly, the ZOGP model priority weightings set by the ANP are useful when the
IBMS selection under constrained resources (such as budgeted installation cost by ABC, consulting
fee, targeted saving energy percentage etc.). ZOGP is a kind of GP methodologies, in which the
decision variable values can be result in only one or zero. By utilizing these deviational variables,
the ZOGP model is illustrated as follows:

Minimize T =V, (w;d;",w;d;")

Subject to:

D> fyx; +d; —d =B, for i=12,---,m j=1,2.n
j=1

x;+d =1 for i=m+1lm+2,---m+n ; j=L2n
d">0,d >0 for V,
X;=0orl for V,
Deviational variables can be positive or negative. A positive deviation variable (d;") represents

overachievement of the goal. A negative deviation variable (d,”) represents underachievement of the

goal. T denotes the sum of the derivation variables from m goals considered; i indicates m
restricted resources; | indicates n selected alternatives; V, presents a preemptive priority

(P1>P2>P3>>>Pk) for goal T; X, indicates the binary variable of the jth alternative;
W, represents the weight value by ANP results on the jth alternative; f;is the alternative

parameter j of the selection resource i; and B, indicates the available resources or limitation

factors that must be considered in the process of decision making and evaluation. This study used
LINGO 13.0 software to calculate and obtain the final optimal portfolio for IBMS when resources
are limited.

4. Methodology of the Integrated Approach
4.1 An Empirical Example Assumptions

This study presents an empirical example of the optimal portfolio of intelligent building
management systems option, divided into intelligent office building and smart factory, to illustrate
the feasibility of the proposed method, with details described as follows.

Taiwan government has put forward the "Silicon Valley Industrial Policy in Asia" for
digitalization and loT development, promoting Taiwan as a digital and competitive island with a
pool of talents. Being a chief executive officer (CEO) of Fast Company, Jack takes the opportunity
to new development and believes 10T is the key to success and innovation. “If you went to bed last
night after adopting 10T technology, you’re going to wake up this morning as an industry-leading
company”. In order to achieve the goal, he plans to build loT-based intelligent building
management systems in its different areas including office buildings and factories. He finds eight
IBMS alternatives, which four of them are benefit for the office building and the others help factory
operate smoothly. However, there is a problem: How to assign limited resources of company to the
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IBMS deployment based on priority and optimization.

First, evaluate relationships among the perspectives and criteria with DEMATEL in order to
acquire the total-relationship matrix. Based on the DEMATEL, the relationships of the complicated
perspectives and criteria and the influence directions among the affected criteria group will
determine from the expert panel. Second, use the formulated criteria for the alternative decision
hierarchy; the ANP procedure is adopted to produce the weight of each potentially intelligent
building management systems option. In order to measure the levels of influence among the criteria,
the panel of expert makes professional judgments through pairwise comparisons on the basis of
Saaty's nine-point scale. The scale uses 1 to 9 to represent influence levels, from equal importance
to extreme importance, respectively, in determining the relative values. In addition, the panel
discussion was composed of six experts, who work in public sector and are well versed in
architectural engineering domain. The average years of experience of them are 12.5 years. The
alternatives of IBMS classified into two sets are shown in Table 1:

Table 1 The alternatives of IBMS

Alternative

CLS is mainly to create the comfortable environment for workers
1: Comfortable Living System (CLS) T . ) . ) L
through monitoring air quality. noise pollution, lighting or thermal.

In an emergency situation like fire hazard or earthquake. DPS is
2: Disaster Prevention System (DPS) capable of identifying the safe route for evacuation instantly to avoid

the damage.

(A) Intelligent office building - - —
EQM can monitor the equipments of whole building and show the

3: Equipment Maintenance System (EQM) | operation errors clearly. It improves maintenance people efficiency and

makes the facilities operate smoothly in short period of time.

: ENM provides the optimization of energy supply and consumption to
4: Energy Management System (ENM) o o .
reduce COZ2 emission and office building operation costs.

1:Machine Monitoring and Predictive | MPM is used to constantly monitor essential production line equipment

Maintenance (VMIPM) and the production status.

MES can collect dynamic production process information, optimize
2: Manufacturing Execution System (MES) | production allocation, achieve advanced manufacturing and trace the

production process of products.

(B) Smart factory - - - .
With FEV. the factory safety can be monitored for dust, gas. CO2,

3: Factory Environment Monitoring (FEV) | water and other hazardous materials to optimize factory operation and

ensure the quality of the factory environment.

o FEE provides the optimization of energy supply and consumption
4: Factory Energy Monitoring (FEE)

to reduce CO2 emission and factory operation costs.

4.2 Application of the Integrated Method

The study had four steps on the integrated method. First, evaluate relationships among the
perspectives and criteria with DEMATEL. Ahead of analyzing the IBMS selection of the ANP
decision model, the potential relationships of the complicated criteria should be measured, and the
influence directions among the affected criteria groups identified. Via DEMATEL, the criteria scale
and pairwise comparisons from the expert panel will determine the intensity of the influence
direction for each criterion, in order to acquire the total-relationship matrix. The assessment results
of the group decisions are provided in Table 1. If the value is greater than the threshold value of
1.21 for perspective and 0.28 for criteria, then the column criterion strongly affects the row criterion.
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According to Table 2, the perspectives are arranged in terms of the degree of their importance,
based on their respective (D+R) scores. The Socio-Economic Benefit (SEB) with the (D + R) score
of 11.05 has the highest degree of importance, followed by Market Development Potential (MDP)
> Smart Technological Development (STD) > Regulatory Environment Support (RES). In addition,
considering the value of (D-R) scores, the evaluation perspective Smart Technological Development
(STD) and Market Development Potential (MDP) are divided into cause group factors, while the
Socio-Economic Benefit (SEB) and Regulatory Environment Support (RES) come under effect
groups. The impact-relation map of these four perspectives for IBMS selection was developed; the
final influence results are shown in Figure 4.

Table 2 The matrix of the total-relationships of perspectives for IBMS selection (p>1.21)

D MD SEB RES D D+R D-R

TD 0.98 1.32 1.56 1.23 5.09 9.60 0.58

MD 1.31 1.31 1.78 1.46 5.85 11.04 0.66

SEB 1.18 1.44 1.31 1.26 5.18 11.05 (0.68)

RES 1.04 1.12 1.21 0.87 4.25 9.06 (0.56)
R 451 5.19 5.86 4.81

Notes: The bold values present the relationship between perspectives that are over the threshold value..

~

Next, the priority weight of evaluation projects was created by ANP. Based on the expert panel
measurements, the entire computing process was completed through Super Decision software. The
corresponding priorities of the perspectives and criteria have built the unweighted, weighted
supermatrix and limiting powers until the weights converge to stabilize the limited supermatrix. The
result indicates that in the view of intelligent office building, the experts gave high priority to
Disaster Prevention System (DPS) followed by Equipment Maintenance System (EQM) > Energy
Management System (ENM) >Comfortable Living System (CLS). On the other hand, as for the
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smart factory, the order is listed below: Factory Energy Monitoring (FEE) > Machine Monitoring
and Predictive Maintenance (MPM) > Factory Environment Monitoring (FEV) > Manufacturing
Execution System (MES).As can be seen in the result, the priority are as follows:

CLS =0.0863 MPM = 0.2387

DPS =0.5421 MES =0.2090
ANPog = ANPFge =

EQM =0.2809 FEV =0.2326

ENM =0.0907 FEE =0.3197

Then, calculate the direct costs and allocation of indirect costs according to ABC for IBMS. In
this study, the total costs of IBMS are divided into direct and indirect costs. The direct costs refer to
direct material costs and direct labor costs that can be directly traced to IBMS. As shown in Table 3,
each IBMS requires the following main activities when assigning the costs by activity-based costing
methods. The example data reveal that the total costs of Comfortable Living System (CLS),
Disaster Prevention System (DPS), Equipment Maintenance System (EQM) and Energy
Management System (ENM) are: $13,020 (million), $19,796 (million), $22,320 (million) and
$16,032 (million) and the total costs of Machine Monitoring and Predictive Maintenance (MPM),
Manufacturing Execution System (MES), Factory Environment Monitoring (FEV), and Factory
Energy Monitoring (FEE) are: $10,781 (million), $24,350 (million), $20,180 (million) and $16,580
(million) respectively. Specifically, information on the indirect cost data, which are usually
considered as general overhead costs by traditional cost systems, may help managers' decision
making in regard to the alternatives cost evaluation and attaining intelligent building developing
strategies. Most of all, the decision maker can adopt the improvement plan to identify non-essential
activities or poor-performing activities related to the IBMS installation, while contributing to
managing the capacity of human resources, construction equipment and making the operation
process achieve value-added.

Finally, attain an optimal portfolio for IBMS through zero-one goal programming model.
Advanced optimization using mathematical programming for the simulation of the decision making
problem is suited to explore solutions among the conflicting criteria and reduce costs and time
effectively. In order to handle the real situations of loT-oriented IBMS selection, this study
employed the goal programming method to deal with problems involving multiple conflicting
objectives. As the data show in Table 4, there are five resource constraints as obligatory goals: (1)
the total maximum budgeted installation costs of $75,000,000 are offered to complete the IBMS
installation; (2) a total maximum consultant fee is $2,000,000 to complete the IBMS optimal
portfolios; (3) the total maximum targeted saving energy percentage is 200% to achieve the benefit
during systems’ life cycle ; (4)the total maximum of 10T infrastructure cost is $48,000,000 which is
an essential precondition such as the network connection and information storage for IBMS
employment; and (5) the longest implementation period is 50 months.
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Table 3 The ABC computations for the loT-Oriented IBMS - Example Data.

Panel A- Intelligent office building CLS DPS EQM ENM
Direct material and labor costs= 6,500,000 8,700,000 9,450,000 7,220,000
Required resources e ; Wi Wi Wi Wi iy
Activity Activity cost (in thousands) Total Activity Activity Activity Activity Activity Activity Activity Activity Activity
o dri costs driver cost driver cost driver cost driver cost
LCA activities rIvers Labor Materials ~ Equipment  (unitcost)  quantities quantities quantities quantities
(1) Initial Design phase Design 950,000
Intelligent planning activity [P] drawings 400 200 350 (9,500) 30 285,000 20 190,000 20 190,000 30 285,000
(II) Installation phase Labor 8,000,000
System installation activity [U] hours 3,000 3,000 2,000 (6,400) 230 1,472,000 350 2,240,000 420 2,688,000 250 1,600,000
Staff training activity [B] fégggf\i 1,500 1,500 400 3’(1086%())0 130 650,000 210 1,050,000 140 700,000 200 1,000,000
(IT)Operation phase Frequency 18,600,000
Maintenance and repair activity [u] times 8,100 6,000 4,500 (10.288) 260 2,674,779 523 5,380,420 650 6,686,947 375 3,857,854
Monitoring inspection activity [E] Egﬁ{%{ 800 750 1,000 2'(525362())0 142 307385 356 770628 270 584465 410 887,521
(IV)Improvement phase Labor 5,800,000
Systern module upgrade activity [U] hours 2,000 2,200 1,600 (10,105) 112 1,131,707 145 1,465,157 200 2,020,906 117 1,182,230
Total Cost= Total direct cost + Total indirect cost e 18296205 2232038 16032605
Panel B- Smart factory MPM MES FEV FEE
Direct material and labor costs= 5,180,000 9,120,000 8,620,000 7,990,000
Required resources Activity Activity cost (in thousands) Total Activity Act_|V|ty Activity Act_|V|ty Activity Act_|V|ty Activity Act_|V|ty Activity
LCA activiti dri costs driver cost driver cost driver cost driver cost
activities rvers Labor Materials ~ Equipment  (unitcost)  quantities quantities quantities quantities
(1) Initial Design phase Design 1,100,000
Intelligent planning activity [P]  drawings 520 150 430 (11,702) 15 175,532 22 209,000 25 237,500 32 304,000
(I) Installation phase Labor 5,805,000
System installation activity [u] hours 1,200 1,405 3,200 (4,962) 110 545,769 400 2,560,000 350 2,240,000 310 1,984,000
Staff training activity [B] Eg:gzi 1,000 800 860 2’(6363?"1%()’0 145 485157 290 1,450,000 200 1,000,000 160 800,000
(Im)Operation phase Frequency 14,500,000
Maintenance and repair activity [U] times 6,600 2,900 5,000 (8,333) 360 3,000,000 660 6,789,823 510 5,246,681 210 2,160,398
Monitoring inspection activity [E] Egﬁ{?g{ 650 300 700 185?5%())0 222 388,854 410 887,521 120 259,762 190 411,290
(IV)Improvement phase Labor 5,200,000
System module upgrade activity [U] hours 1,100 2,000 2,100 (4,793) 210 1,006,452 330 3,334,495 255 2,576,655 290 2,930,314
Total Cost= Total direct cost + Total indirect cost 10,781,763 24,350,839 20,180,599 16,580,002

Note :[U]:Unit-level ; [B]:Batch-level ; [E]:Environment-level ; [P]: Project-level.
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Table 4 The resource requirements and essential limitations of the IBMS

Intelligent Building Management System

Resource requirements Intelligent office building Smart factory Goal

CLS DPS EQM ENM { MPM MES FEV FEE

Budgeted installation cost ($)
(x $10,000)(from Table 4)
Consultant fee ($)

(x $10,000)

Targeted saving energy
percentage (%)

10T infrastructure cost ($)

(x $10,000)

Implementation period
(Month)

35 44 42 32 40 37 60 51

30 25 40 50 25 30 40 50

14 9 12 15 8 12 14 11

The mathematical optimization model developed considers the limited resources and
uses the weights obtained from the ANP result. The final ZOGP model formulation is shown

in Table 5, presenting the priority of ANP weights and d;*andd, , respectively. Meanwhile,
the binary variables were X, (CLS), X, (DPS), X, (EQM), X, (ENM), X, (MPM),
X (MES), X, (FEV), X, (FEE). X;=1 shows that the jth IBMS is selected, and X;= 0

shows that the jth IBMS was not selected. The constructed ZOGP model with relevant
constraints and parameters is as follows:

X1(CLS) = 0, X,(DPS) = 1, X2(EQM) = 0, Xo(ENM) = 1, Xs(MPM) = 0, Xs(MES) =
0, X,(FEV) =1, X(FEE) =1

di =241,df =0,d; =13,d} =0,d3 =35,d3 =0,d; =162,d] =0,d; =0,dd =0,d, =
15

To sum up, the cost evaluation of the IBMS calculated by ABC uses the ZOGP model, by
which the ANP priority weights can be combined with the objective functions. The final
optimal portfolio of IBMS resulting from ZOGP under resource constraints (budgeted
installation cost, consultant fee, targeted saving energy percentage, 10T infrastructure cost and
implementation period) indicate that Disaster Prevention System (DPS) and Energy
Management System (ENM) would be selected in the office building part and Factory
Environment Monitoring (FEV) and Factory Energy Monitoring (FEE) are picked up in the
factory by the integrated decision model.

As the result, the combination of alternatives weights by ANP and mandated limitations
engenders the different optimal portfolios solution. Finally, the integrated MCDM model can
not only fully utilize the available resources of the organization but also determine an optimal
investment portfolio for implementing loT-oriented IBMS strategies, particularly in Taiwan.
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Table 5 The ZOGP model formulation

ZOGP model formulation

Goal

Minimize V=
Pi(df +d5 +di+dj +di)

P,(0.0863dz + 0.5421d5 + 0.2809dg + 0.0907d5 + 0.2387dp, + 0.2090dy; + 0.2326d5, + 0.3197d5)
P3(df, +diy)

P;: Satisfying five mandated resource constraints for the
loT-oriented Intelligent Building Management System.

P,: Selecting the highest weights for the loT-oriented
Intelligent Building Management System from ANP results.
P3: Using targeted 180% saving energy for all loT-oriented

Intelligent Building Management System selected.

Subject to

1302X, + 19801X, + 2232X; + 1603X, + 1078Xs + 2435X, + 2018X, + 1658Xs — di + di = 7500
35X, + 44X, + 42Xy + 32X, + 40Xs + 37X + 60X, + 51Xg — df +d; = 200

30X, + 25X, + 40X5 + 50X, + 25Xs + 30X, + 40X, + 50X — di +d5 = 200

902X; + 1026X, + 1240X, + 1101X, + 1802Xs + 1001X, + 1300X, + 1211Xg — df + d; = 4800
14X, +9X, + 12X3 + 15X, + 8Xs + 12X, + 14X; + 11Xg —dZ +dz =50

Xi+dg =1, Xo+d; =1, Xa+dg =1, Xy+dg =1, X3 + X, +X:+X,=2
Xs+dpp =1, Xe+d; =1, Xo4d =1, Xgtdz =1, Xs+Xeg+X;+Xg=2
30X, + 25X, +40X5 + 50X, + 25X + 30X, + 40X, + 50Xg — dif, + diy = 180
X;=0o0r1forj=12345678

Avoiding over-utilizing maximum budgeted installation costs.

Avoiding over-utilizing maximum consultant fee.
Avoiding over-utilizing maximum targeted saving energy.

Avoiding over-utilizing maximum loT infrastructure cost.

Avoiding over-utilizing maximum implementation period.
Selecting two of IBMS for loT-oriented Intelligent office
building.

Selecting two of IBMS for loT-oriented Smart factory.
Avoiding over- or under-expected targeted saving energy

percentage.

Formulation Results
X1(CLS) = 0,X,(DPS) = 1,X3(EQM) = 0,X4(ENM) = 1, Xs(MPM) = 0, X4(MES) = 0,X,(FEV) = 1,X5(FEE) = 1
di = 241,df = 0,d; = 13,df = 0,d5 = 35,d% = 0,d; = 162,d} = 0,dz = 0,dZ = 0,d, = 15
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5. Conclusion and Implication

The study proposed an integrated loT-oriented decision making model to obtain IBMS
optimal portfolios from the public perspective especially. The model includes five steps:
establishing the perspectives and criteria through literature review and interviewing with
experts; evaluating relationships among the perspectives and criteria with DEMATEL,; finding
the priority weight derived by the ANP; calculating the direct cost and allocating indirect cost
according to ABC; via ZOGP to obtain optimal portfolios for loT-oriented IBMS with limited
resources in reality.

According to the (D-R) values by the DEMATEL method, this study's findings indicate
that the major influencing perspectives include: Smart Technological Development (TD) and
Market Development Potential (MD) for IBMS selection; the criteria of cause group include:
Technical Practicality (TP), Technical Reliability (TR), User Acceptance and Perceived
Usefulness (UAU), Industry Market Competitiveness (IMC), Ecosystem Value Chain (EVC),
User Privacy and Security (UPS) and Government Subsidy Policy (GSP). Among these
evaluation criteria for IBMS, Government Subsidy Policy (GSP) (0.56) ranks first under the
cause group. It is pointed out that decision makers regarded the ‘government subsidy policy’
concept as an loT-oriented IBMS developing driver. In addition, the interrelation of Act and
Regulation (AR) with other criteria shows that government policy will be the catalyst for
loT-oriented application deployment. Finally, when multiple criteria and network structure
relations are included in the alternatives evaluation by ANP, the priority weights of IBMS in
office building become: Disaster Prevention System (DPS) (0.5421) > Equipment
Maintenance System (EQM) (0.2809) > Energy Management System (ENM) (0.0907)
>Comfortable Living System (CLS) (0.0863).0On the other hand, the priority weights of
IBMS in smart factory list: Factory Energy Monitoring (FEE) (0.3197) > Machine
Monitoring and Predictive Maintenance (MPM) (0.2387) > Factory Environment Monitoring
(FEV) (0.2326) > Manufacturing Execution System (MES) (0.2091).

Moreover, the cost evaluation of ABC and other relevant constraints are viewed as
resource constraints within the decision-making process. Lastly, the optimal portfolio of
IBMS under resource constraints uses the ZOGP model, by which the ANP priority weights
can be combined with the objective functions. The results indicate that Disaster Prevention
System (DPS) and Energy Management System (ENM) would be selected in the office
building part and Factory Environment Monitoring (FEV) and Factory Energy Monitoring
(FEE) are picked up in the factory through the integrated decision model. We conclude that
we can solve problems having multiple criteria, interdependence and resource constraints. The
outcome of this study should be useful for public loT-oriented IBMS strategy adopting.

The primary contribution of the study is beneficial for public sector, academia and
industry by providing a new decision model integrating activity-based costing and resource
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constraints into IBMS optimal selection.

(1) In the field of public sector, this study has suggests an optimal IBMS selection model,
considering cost assessment solution and limited resources that is expected to calculate the
consumption of resources in advance rather than wasting-resource occurred.

(2) As the academia field, this study establishes a hybrid decision model, incorporating cost
measurement into resources constraints content, applying mathematical planning-decision
model for loT-oriented IBMS portfolio.

(3) For the industrial field, this model can help decision makers accurately understand how to

allocate resources and improve inefficient resource input in each activity, via apt cost drivers.
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Abstract

In this study, we conducted a questionnaire survey on the 106 classes of the National
Defense University and the participants of the participating students to explore its
relationship with the perception of the pension system and the turnover intention. The study
found that respondents' information on the reform of the annuity system was mainly based
on the "TV news", followed by the "mobile communication group"; the way to solve the
doubts about the reform of the pension system was mainly based on "discussions with
colleagues” Find answers from the web. " The amount of "overpayment" is "0 to $ 1,500"
and the amount of "less collar" is "0 to $ 3,000" and "extended service" "0 to 4 years" and
S0 on, are acceptable for the respondents. The "level of understanding" and "support™ of the
pension system reform are higher than the average, while the "turnover intention™" affected
by the pension system reform is also higher than the average. The reason for the "turnover
intention™ is the "level of awareness™ and "support™ from the pension system reform.
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The Impacts of Voice and Accountability, Political Stability and
Control of Corruption on Defense Budgets from the Perspective
of Government Governance

Tze-Wei Fu  Hsin-Hua Tsai

Depart of Financial Management, Nation Defense University
Taiwan, R.O.C.

Abstract

Even thought economic and trade cooperation makes the world peace superficially,
but the current international situation is not completely calm, especially in the Asia-Pacific
region. This region is threated by military forces and it is the most important economic
markets for our country. Defense forces play a major role in every national security and is
the cornerstone of economic development. But in recent years, defense budgets of our
country is facing difficulties. Therefore, it is still important to understand factors
influencing defense budgets. In the past, the research on defense budgets focused mainly
on external environment factors, and seldom put attention on government governance. This
is an explornatory study that research the impacts of voice and accountability, political
stability and control of corruption on defense budgets from the perspective of government
governance.

This study use Panel Analysis. The sample covers 16 countries in the Asia-Pacific
region for the period 2002 to 2015. The results show that " Voice and Accountability " and
" Control of Corruption " have a significant positive impact on defense budgets, but "
Political Stability " has a significant negative impact. This study not only provide a new
insight for the relevant authorities, but also rich the insufficiency of quantitative research in
the literature.

Keywords: Defense Budgets, Government Governance, \Voice and Accountability,
Political Stability, Control of Corruption
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i chf,‘rj-;}er_ FenFc K P 1R 7 2k § sy 0 e pEL G os S (Timmers, 2000) > £ F 4167 f 25k
FrieTL G (71 Fie g 4 %g."! # 12 ® 73 7+(Kaufmann, Kraay, & Mastruzzi, 2010) > @ ;£
M B 7F ¥ (The Australian National Audit Office ) (2014)4% 4! Fx frip L & i@ 2 30 F*
BRHPERGF IO e 2 g RAE T NEXFH LS EREFT AR A 1T
oo F e R s pean- B LA REAR B R e Rartia ¥R ] XS
TR BE 0 2015) -

FORFe R R ERY A TSR EF BTG L o IR R e F
G ﬁ P,E{f:]-ﬁ{ﬁ\'é‘%hi AT ~ B A R KEE AT ﬁ]z"\ﬁ,ﬁﬁ A Bl :—;(Z
ubule and Puzule - 2015) » B & 547 % 2 5& 7 F hrc a6 @ F 2 e eip d
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Fric TR e 4T 0 SE e R R BB PIORTEE A B0 e i F o 5 K (2004) 12
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B o Ihig TR ) BT K EN R ARG R O EE E R ER - - (15 T3 D K B B S
SERERE AR BRI A455 (Schmidt, 2002 ) -

103 LAFTLRE ZOURkA ST OB T AENAEAEATIER | R REBNEE (Timmers,
2000 ) -

Wit e EIE A SRR AL - SO B AS RS R R ) &~ BURFAHAREE R s
DUk bl i s PR 220 B B bR (self-reinforcing effects ) A& &k —ROHY 1 & - B Wﬁz“‘
THE R SRR AE N A ARSI - S fRZe AR Ay BRIy " BURENS | (BR%272 > 2004) -
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(£ £4# > 2002 ; Zubule, and Puzule, 2015) ; ¥ ¢t > Delavallade(2006) ¥ # t 5% 7 & %+
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B fa e i & &L“Eiiéﬁéﬁﬁﬁ”% PR A& () F /#;'**Sf’.%‘ (Control of
Corruption) @ fi7& 3t 44 Z # A JIE TR AR DML 0 ¢ 35 & BRI P
;40 2 F ik (capture) B R B Ao d A 1 F B 0 o
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2005 ; Pradhan, 2010 ; Lin, Fu, & Yang, 2015) - »?%;n”v e RHREENRN S 3 A
Freng it o 3 B REDE AN 4 AR P SR e *gj;}ﬁm\ﬁja;u Hoggw) Lo
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2010) 5 & F s gk 4 R HPFRB L r.%j:’»;,\}a BMEDE G & f g ok

J&(Abu-Qarn, 2010 ; Pradhan, 2010) -

PRRRS §FF 0 HAN AR PRRT B EHT AR FORF A 2R
FEARGEE  Hha s § 50 e P 5o kIR LGRS
g (%= &~y ~ g iz > 2004 5 Yang et al., 2011 ; Nordhaus et al., 2012 ; Sheikh
& Chaudhry, 2013) = p* *F » 2 F A R TR < > AR RE EERA 2 AL
FEervt ] ¢ T *% (Murdoch & Sandler, 1982) - 7‘T~”ﬁ FraReydls B 5T g
7o el s N H AP IR A 2 1RP 5 (Sheikh &Chaudhry 2013) -
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e (LM Test)tase B i+ & 07 & 3 fF 03] 2 sp 8 2 % 03] > B f2 12 Hausman & &
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Mk o A AR BEERE FTHEEIASZHE L D Y, =+ LXK 6
i=1,2,---,N t=212,---,T > H? i *&2FHZ 3 NBBR 7t LFEFA
Fleide < £ A o

(- )R &3 FHCY) - PR 3 & 8 on k5o

PR A B B AL S T Fv’"m‘f’%l”i AT o SR TR AT
FZAEF RO R & FRCD) B Ae B0 g o 10

R p I B B o B A l‘fﬁtﬁl. P EF TG R BRI BRY
A3 ’mjﬁ?ﬁ? 3 %EA’MM@'? Be A3 BFALAR TR REG < f pFl A 2K
PR e - AL RABRIGFEF B o AHA AN 4o

F-63



1)

Bk A BR A MR e B L RRA A LB § ARERY B
wgm@waa%ﬁ,@aﬁﬁﬁﬁﬁm@~ﬂ&gFﬂaf%w?ﬂﬁﬁﬁﬁ%
PHRBHFDLEY > bR LN ERYER B EEE o RHA E 7

yit = o + 181)<1|t + /82 2it -+ /8k int -+ eit

i=1,2,---,N tszugT @

TR PR E H Ok AR R Y E BHEL R 05 B 7 B2 it
TERALZEPWEDR > FIPL BRI U A BHELRY #‘;zﬁ,ﬁ»iljﬁﬂ“ﬁ%}ﬁii%(iiﬁx’,u"{f
WFAA) de Rl s FMaEL A ARy, Td A FwEa L L ATFRY
F| A5 F A e fFERCE

Vii = & + B X5 + o Xo +- -+ L X + Vi

Vv, = U, + €, i=1,2,---, N t=1,2,---,T 3)
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A Study on the Costs and Outcomes Performance

Evaluation of the Military Officers School
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@ Assistant Professor, Department of Financial Management, National Defense
University
b Master Graduate Student, Department of Financial Management, National Defense
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Abstract

Using Dynamic Network Information Envelopment Analysis (Dynamic and Network DEA)
and Malmquist Productivity Index (MPI), a one-time consideration of the military officer's
foundation to develop the cost and output efficiency of the investment over the years, and to
explore the school intermediate resources Efficiency conversion process and time dynamic
trend, making the performance evaluation results closer to the facts, and by assessing the
results of its input and output performance, to seek rationalization of resources and maximize
the benefits. In the past study, the discussion on the efficiency of the use of educational
resources has accumulated some results, but few of the basic schools into the assessment of
the object, the reasons for the scattered data collection is not easy, input and output
performance is not easy to measure and other factors, In particular, the Institute has made
assistance in obtaining information through the Department of Defense's Bureau of Statistics,
and explores the performance of the national military's basic institutions from the "efficiency
of inputs" and "outputs" to compensate for past performance evaluation The gap in the study.
In addition, with the defense budget is becoming more tight, the use of resources need to be
more efficient, so how to effectively use educational resources, improve school performance,
cultivate high-quality basic officers, to enhance the overall strength of the national army, is
also the study Value and contribution. The results show that the overall performance gap
caused by the military academy, mainly from the manpower and school premises area
efficiency and the cost of wasting students. In addition, further observation of the time
dynamics found that the efficiency of the school results showed an upward trend year by year,
while the cost efficiency showed a slight decline, which shows that the military institutions
for the "results of efficiency" efforts; However, in the "cost efficiency" Schools should
re-examine resource allocation efficiency issues.

Keyword: Dynamic network data envelopment analysis, Malmquist productivity index,
military academy
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PN ERE Y E TR Y Ry T+ (Balanced Scorecard ) ~ # P& U =
( Forward- LOOkIng) PN (Cost Analysis ) ~ T & % 4 47;¢2 (Data Envelopment
Analysis ) ~ 4F & 3% 5 2 P 05 (DEMATEL+ANP+VIKOR) % Tobit @ fF A4 47 % ;
'1"&%1‘?1‘*?“ i Lr#ghévﬁ%%’ R

W23 F I EFET TR 247 KFR 2 oo bl4e Athanassopoulos and
Shale (1997) FLoERA TR ERY W HeAn HE2 F% &F:rpi“ﬁ “"7\;?%‘2:%‘
REFHREF RS PPES - ¥ CHEREYF R Mhi & R TS = (2000) 3=
AT S0 2 A B 22 g A %?‘@A\ﬁa LR A ’,“*%%p—r ERW F T
PLF AL IRPIF S F 2 1?); %] p?ﬁzmi#% IR {%&mg (S <
M (2002) GrR 34 sF s F2 X B L ) mgaﬁ LRk RS B %
i sgggnFitaz s 8nFMoaa 282434 FHIDER T HLAE
FoHP UFRY o FEHEWN S F Y TP EE S P& Abbott and Doucouliagos
(2003) =i /-'f—/” 23 975 B e e ¥ lfi’%ﬁa%i-‘{‘* » R BT REMNA FY 5 s H
ﬁ%$ﬂ¢ﬁi*m’ﬂﬁwﬁﬁmﬁ“ﬁ$kﬁm%m;%ﬂﬁ(m%)»ﬁ27%
E3[RaRa N q_?;.g o RERTRZAEEMTREY vy st E 3R g;sg{‘aa%,fiﬁ;
&‘F‘_‘ %f:}i,{h‘ TR T F] G -—‘f—'r??(%‘?éﬁﬂjk\ﬂ%l Ea f/}ﬁf(h‘mfff’s %‘i’(/{ﬂ =~ H i
% ; Flegg et al. (2004) T *"EX] A5 7 X By i@ g > BT RA AL RSB
By 2 B A R PR R 3 EF (2005) = 20 A L B
ZAZRFER 2 2B T RHRET B LN %’E‘.f%?g{;—‘y}ﬁ » B fh R AT T
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\_x F_‘. m\. o

e
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FEE Lot g &‘%é“ﬂ"?} R BT 5 AR SN S Sk R
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) A I—-r PR AERENARF B IR (2006) # 3+ ®
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IELPLL,F %1;5; B@RiE,1lir i (2007){?): AP ME L E I HEEE BE k2

%

frco &R TR & T RIS R U EGTR  BRET R TREET &%

Pul

FEHRSF LD ﬁiféf‘?r?w%?.a E?EJ m R H A ARE] G PO TRE SO AR
PR A EATIE A L 22 B RE (2008) #F ‘}+7fi:}i % 13 B % T »as® it > &k
FHRELFCHE T LR T RLIEPE LY S S5 uﬁﬁﬁig L R

g AEE ERA R AR (2008) #F12RH 40 ”Lr"’“b A Fancd > BE i
TR A BT Ea g @ Mot f 2+ F ; Kao and Hung (2008) #=f 5 # < § 41
B8 AR $R S > % BT FORAE Y u;ﬁ?r:ﬁ Fri bt oredk o ¥ob 13 B
RpraFenphamatdis 6 BERE Y BV EE 2 (2009) Fit AR 14 v

PO F L0k BT S Rl e W 0 E s kS AR
#.4# 5 Giovanni and Ciriaco (2009) =& &+ JI* B4R Hrfos A2xg » B R T &
FRARN el < B LR 3 BBt ¥ e ik m P F (2010) =6
BB R RT3 . ok By 0k BAEE O () 2R
5t % ?%i’ﬁ I d Pt E AR E 4 (2015) 34 AR 209 Hr i 2 B Y RS o
,;:,‘;4%&?_]_ ,&%&,L#‘péﬂ%?f"éf K *‘%7‘9:’}3 H} Bk ’ﬁ)ﬁ/@i gf:t}ﬁ‘]‘;f‘dggé?%
TRR GENRAFRES “‘i'*fjﬁ °
¥R agl\g_&z@,fﬁ.ﬁi?’( g i 0 Blde L k& s (2004) F * R
AR SR et EAN ?"k’”ﬁil‘*%’#?% P Bk 02 FRyEF Yo 2
AT =
5

:\

vmﬁ- “‘-\‘

g
R RiITEEMm-p (2005) % Fle LA4724FH Y 221 FREFP - #
HASRKTFRE %ed > 2510 101 FRa s i ?ﬁ“m’ﬁﬁaﬁi
i S0 A B 2 3 & R FIR BT ERORACS ) RO R G gy A XA
(2011) B * G o AT e Tl e RAT2 HIEE EPEREFR - RELFFNRMF

LA

W%“ﬁr’é%%ﬁ§ﬁlba§ﬁg’Hpﬁﬁﬁiﬁﬁﬁﬂﬁ’"dyzﬁﬂ
B Feedvm g e pnitedand > e gRPBPER > LoEF TREFEY
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",% F"}"é’ BLAITETTERK Y §x ?f’jﬂ/’a\g'& %77 e

- ;‘% ) mHzr :Feng Lietal. (2011) :&* = X~ 47 (TheTwo- Dlmensional Methods) %3
< B zﬁzﬁfrm%mzﬂ“wh%‘*“ P BEHTY R B %l AR STk
IFLZ AR g A FAPAEFIEE < FRH5ES cxd Y BB ERT ARG
FE3FE fﬁiﬁ“v:‘%‘ﬁ*ﬁ AR T P Wi B {5 Bt ARk ot
& Arenscieq 224 2 9B 5 Wu Hung Yietal. (2011) i&* T =t + (BSC) - »‘;* 5
B K ;8 (DEMATEL+ANP+VIKOR) #F3t et BBtz A #H X B A v 7 v
2 BEREAPINGRIECRE BV SRS HEY RELLPPERZ > ¥
BHRAAR K THE I F X BEDTEY w TRERET N ~ BREIRIFE 2 K]
Diana Hicks (2012) & * fF 4 ~ 1743 B 1 »e? o BEPA G R T2 S0 )
PR S %R L % (PRESS) 5 bR e ﬂa?*“miﬁﬁ*ﬁﬁp%?ﬁ
w%é@:A% 7 PRFSs £ % « §,48+ & %F & A e 35K 3wﬂu§ﬁ%%ﬁg

5,;;1-;;@1%-1 ) 134175 AV EEACR AR APHERGE S t ;‘,] S RS (2 13) &
* 30 pE i gt o2 (Forward-Looking ) 3= 2 B 31 i g idp b %ﬁ&ﬁ eng st |
R L g R AR R L R0 A ik fz« v B
RIS P A B :3:;11 o T FROFTREARABORE  KFT TR
Fekg P FIREATE L AR KA S o TG Y A it :’1’15&?« Emadomi
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BrREE A AP FHHE el 829 FPMEE @A TE 2 F 5 Tone and Tsutsui
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e b BB p B > RIF 3% & i e 2 DEA 039 6 Hoemfe o %ﬁug%ﬂ [
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RRERE RS LA T R RERIN Y G MR TG R 2 %
Bl b it DEA WA A2 2 TR R TR S FHRF LI
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GF E Py
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Ontput(Link)
PR 2 T A i
R &5 fi

1.----------.>

Carry-Over &4 £ & f#

Carry-Over 2 £ & f#

Q\'%&%ii rPococcocooo o a)

Input
N
T
MAITE S &

Ontput(Link)
FEFE (T4 B
£ e R

Output
L2 ¥EF 4 L8k

HEA A A
LY 4]

Bl REEF RAE SR 2 Foamn 6 i e 207
2IMAI]T AHAL KT AT LGB R ETA

S H = 7 %
§EHETE ARARET S B E TRAT Y 2
AR Ak ~ P A
At § g ag - A ks ¥
FIENKRE CSEZRABEY LY K
> ks OB HEEFEY R eERrER R £ AR
Input gﬁﬂg‘g"&i}g{f;iﬂ LS
BRI TSRS ¢ 5 s REAZ
MAAT & ORE CBEZ AR U ERRE LA RE R
FRF A > & & E ST PRI
nEEERERIEREF (SHRTNEFLERE) &
A 40 Output  #FF 2 {7 52 X # A Fre (KA~ i3 2123 - FR -7 %)
@ % Link CR R G E R
# » Input D] /
[l L. O MERPEEFRAESFSHLAETE
LEFL Ak AN ERRRELES S AR
& gﬁi/\ﬁ;\;j\\—j}’(gxl\ﬁg\;j\\;ﬁ‘%;,t}_%‘j%g\;
) AR R A S AT DA AR
AN wgaagpas = A Bfr
Output BIR A2 AR L > T & T Y N AR o A &
PlAs 4 > L E P RES - R LBy o
LEFIVEEN O~ PRIERPILEFIVEEN
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TEERP LEFRAEFFFEB
N RIS

Y 1 ErESERE

Carry Over

-~Piﬂi??#%%

FIHIP IR A ZITROAP A EIRER RISR  ARERI R
rf%%ui7w%h»;mxﬁibﬁLiﬂ%&mﬂ peA /R 2007 2 2015 3
O BB - r v AN BEEY T RUGE 95T 0§31 567 £ AL o Ap M I TR
Rppins 2 TRETLERET VRS AHE 2 THEMOB T et 7 EF 4
M~ £ 3 N R A R TR AT 2

% 22007 & 2015 # R 3 » &2 & N gicsaid st £

TR

L2 5 B Lok B Bl i A
TN = 322,887,983 863,034,500 156,007,468 147,483,366
O T Eoy A 158,655,628  1,208,128,072 16,870,000 246,114,740
PAITE S A A 98,558,135 878,925,482 1,919,698 154,558,226
KEFE (7 r A Bk A 382 1,443 123 280
B 25 j;‘: 195,180 696,926 25,141 156,684
LR RS 3 A 125 365 28 70
LE ST N ~ 25,336,114 350,788,342 630,874 54,655,324
N 1 25,805,043 162,610,000 579,000 45,622,999
it 95 Golany & Roll (1989) # 1 45 ! £ S R BE N6 F RS TR F R EFTH
.@%13;%%M%rWhMme)@m’%$Wﬁﬁm&%mﬁ@$ﬂ A A A
chit e B a0 ¥ & 38 dcdp TR A% 3% 0 ik (Charnes et al, 1985) o Tt 44 %4 471 B
2P~ g D FHF 5 Pearson AP Gl s 17 0 Aok 34T o B R KT 0 2RI FI5
S ET FEENEHRERD -

% 32007 3 2015 & & P » 21 & 0 S fcp B 48

* R R

£ ES A 4 Output
FFF 2 {7 FCA i oy £ aff
LR A A 0.937 0.744
PPN
¥y 0.915 0.365
Input
PAAITE = & 0.528 0.956
=~ %3 SC & f b-ﬁ)s
% ¥ #~ Input
FEF 2 (7R A B REwE 5 ff
A4 254 ik 0.368 0.912
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Output UE LRI 0.489 0.078
LEFTTEEN 0.145 0.193

=R

(- ) Dynamic and Network DEA #7322 25

Fare et al. (2007 ) # ! Network DEA {é Tone and Tsutsui (2009) # 4! +4c# SBM
Network DEA » *t 2013 & = & )% f5 3 % DEA &7 & ”’\:}%ﬁ:f‘ B2t 2014 & R %
41 4e 42 SBM (weighted slack-based measures) Dynamic Network DEA fs, o AR H
23R g 24 (linkage) 175 % DEA B ehAa A # > Y R2HY T EH
(carry-over activities) T2 P Fang B4 > T BH R L 5 ,#t, 1 (desirable) ~ #
72 # e (undesirable) ~ ¥ % & (discretionary ) ¥ % ¥ % # (non-discretionary ) i 3
Dynamic DEA #58ena 47 A > B is % DEA HAl A G2 A8 > A R 53~ v ~ 2

D2 gl o LA SBM BN Kb 2 o sk it 0 A ,wc» T fEREE

z&ﬁ% RERTARHEEBF 2 S L R o R T AEARY S RAHEM T &
%+ «hr Dynamic Network SBM DEA 23§ %5 & 45 o ¥ b » - HE* § <4 4 4 4y
BTRFEIRIFREZ LA 2 B Ti’“ i’ﬁ”ﬁ’* TR B2 FEARE o A B
TR A2 E2A AT HBER T RH N8 B A RS HS BEP 4o
1. A&

& $ n i DMUj (j=1,..,n)> % - DMUs } k @ divisions (k=1,.. K) » 1% 1 Link

@3 Kk divisions» £ F T i time periods (t=1,...,T)> % & DMU & t # % 7

Input ¥ Output > 5 E Carry Over i35 3]7 — # t+1 > 4o 2 -

.AI Period t Period t+1

division 1 L Carry-Over J division 1

Input 2 Linkll%Z @ Linkllez

division 2 Carry-Over s division2

Output 2 Output 2

] 2 Dynamic and Network DEA A * 7 15 [
Fmt o REGE-IP KEr2ZEADN B (Lh)INEA3RFPKI h; Ly,
27 h g ke ges s grezdd (Inputand Output) » i 3% (Link) £ 2%
(Carry-Over) # #&4cT
(@ > & 1 (Inputsand outputs)
K eRMi=1.,mg;j=1.,mk=1.,K t=.,T): * 2DMU;* k
i division 7t #p ek » 38 |
i €ERMr=1..,m;j=1..,mk=1.,Kt=1.,T): *LDMU"
K i division &t # g diro ar% ML A :', . tm(undeswable) R4
% division k =35 »~ o

(b) @3 (Links)
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3.

(2l ERIG =L I= 1, Ly t=1,..,T) 1 %4 t i 2DMU,?
k division I h division #0® g > 2P L, & k3| hit S8 p B#c-
LI (Carry-Overs)
zZierJi=1.ml=1,.. Lk; k=1,..,K) %% t 3 t+1 % ¢ DMU;
k division 3| h division # ¥ e’ > # ¢ L, &_k division % #& 38 p i # o
(c) B#E#HF (Carry-Overs) :
ZierJ=1m =1, L k=1.,K) %% t 3 t+1 % ¥ DMU,
k division I h division # @ eni 4 > 2 ¢ L, § kdivision 28 38 p B ¥ o
% T4 A7 &+ (production possible set) :
X = Loy 153 A5 (Vh, V)
Vi = E}-:1 }’jk ‘A'_;u'k (Vk,vt)
Ziew) = Bi=1 25 A (V(Kk R), WE) % 57 t 3 hdivision s »
Ziewy = Bi=1Z5 0 A (V(K, h), VE) 4 57 t 3 kdivision 4

(te+1) (te+1)
= — T alt

L rezn AWVt =1, T — 1) A7 g

(te+1) (te+1)
= J— T alt

e =Xi=1 2, VLVt =1, T—1) & 73 t+l fenle i

A = 0(V), Yk, V), Zhoy A5, = 1(vk,Vt) i & 6 2R 53R o
1 = {,q,;k} ERT w» & % & ¥E Divisionk (k=1, .., K)&#t(t=1,..T) °

P & 3 B (The objective Function ) :
(@  E#8»xx (Overall efficiency ) :

. ot o [EE+L

T t|TH H 1 My, = u:-n linkin, S pifhyin Mr.'.d.‘ ok m:d
1 W oW |1— —— _OHORE
t=1 it my, + linking + nbad; El 1_1‘_ Emr‘-,_izf'_d_ + Ly .rr+r.
" " olRR)n Z ok bad/

f; = min

N 4 |f|.'+1‘|

T Sl Rl 1 Tl —m-n linkout, ¥ orkh) out r-gm:vd,‘ ok good
Tee W | Koy [1+r;l.+£mkc-ut;l.+ngoon€;l. (El 1 Emr‘n—lzf +Lkzr D
orkf) out okygood/

S 1EE L
xl, = xp AL + 550 (kW)
yi. = vill —sit (Vk,Vt)
edl, =1 (Vk,Vt)
A =0, 55120, 55 =0, (Vk,vt)
Zlemyrrestn = Z{xmypresti (V(k, h)free, Vi)
Zempres = (Ziomysreer < r Zitonyfros € RECIreeX™)
Z;':k-h}fix = Z(rk,h}fexlprz (V(k, h)fix,vt)
Zemyrie = Ziempiete (Y h)fix, Vt)
Zoenyin = Z{rmyinti T Soten)in [U{;hjiﬂ =1, ...,iinkink)
Zg':k*hj""uf - ziksh}ﬂur‘li _Sﬂ-l:k,h]lour [[k; h)out =1, ...,linkoutk)

?zlzltﬁﬂlr —yn zurr+1}

Jhio =1k ‘A'H-i [HI{:HI{:: t=1, ---,T—l:]
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(te+l) vy
okigood  “Ji=1

(te+1)

(ee+1) _
ikigood Mk T 5 (k,= 1,..,ngood,; Vk; vt)

z ockjgood

(te+l) (tr+1) (re+1) _
Z pad ?=lz;k wad Ak~ — Sokpad (k; = L1,...,nbad,; Vk; Vt)

(LE+1) _ o nr,r+1} ¢ Ir,r+1} _ AT
zok;fras T &=l _:lk,_fraa ‘;L}k ok;frﬂa (k‘_ 1,...,ﬂf’.l‘"€€k,1?‘k,1ﬁrt:]

(te+l) _ (ee+1) ¢ — v Y e
zok;fix - _?zlz}k.ftx A ik (’E{: =1 ""nflxk‘vk‘vtj

(te+1l)
okigood —

(b)  # ®F»xF (period efficiencies ) :

(£e+1) (re+1) .
0, Sok;bﬂd =0, Sokjraa ’ fTEE[:"Fr.IC:;Vt:]

¢ SlEtL)
YE_WwE|1 - 1 Sk din Ei"ﬁ'ﬂdxm
. e my + {mkmk + ﬂbadi‘ = j'-ru:- (k. ﬂ-_lz;m (R pim =t Z::-flr::;
I — I
Ty =
t [Li+L)
o . 1 ¥ sk linkouty, <oih)out ngoody, snn ood
>E OWE|IL+ - E'C_I-E‘-L_l_z l:_._"~.|. + 57 E _ORpg
=1 ; i _ = (= Li+1)
& #, + linkout, + ngood;, i (RR)=1 Dmr“u,_o..er Rp=1 ;hl;md
{t = 1.! Ty T:]
() 2z (division efficiencies) :
P
¥ owrl1 — 1 E""n: I.Eu. + Elli"hli"u sglh hjin n Eracdusé;—:;cig
e=1 my + linking + nbady txf RRIELZE i =t Ef.fj-lg
okpba
= 1 sf . st e i |tt+]_"|d
’ r.c Eu linkouty Dmr' oLl ngood Sonp Foo
Zf=1 wrll + 7 + linkout; + ngood Z + Zln Ri=1 gt + an—l (Lr+1) )
H K H ll?h: I?Ih. I"""Ill?lolf' Dh.hgl?ﬂ‘d
k=1..K)
(d) #2323 (period and division efficiencies ) :
Poi
(te+1)
1 linking r:.'l k,.h} in nbady Sok bad
1— i - K zok + K LS - K
my + linkin, + nbad, (‘Ef 1xf, E' kh)i= 1gm e )i Ek =1 .:,:+1j
_ i ok bad
- + £ (41}
1+ 1 Er",{ 5:-_—,.;{ +E;mko.¢r,{5olk,h}:our+ Engoodgsoklgood
1, + linkout, + ngood, |\ ~i= 1} ok (kR)=1 o (lh) out z;izﬂlﬂd

(k=1,..K;t=1,..,T)

(1) (0.1) 49
Zﬂ!k = _?:12}.“{ Ay (vl,)

d PR R R T F S B RS M 2 NP AP e > H ¥ AR
P g orE— R R ATF IR F R NP H R ALF R - G orE- R
(=) B ey MPIEAIES -
5 AL 4 % MPI Tj s himsRe S ERS N%'L » B MPI &4 7 H =30/ end
A »x % F1% (Total Factor Productivity » f§ # TFP) = & i §2) > 1 & F3EpFd 13
Py 2 2 FF e g B S aE ) iR 2 A A e T
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(@)

(b)

(©)

(d)

(€)

TR E A4 e ( Divisional catch-up index ) :
FRF* i Ax 2 (Divisional catch-up index » #§ # DCU) % apFrsh t 3 t+1 #p 3%
Macgz @ 8P 5 DCU>L 4 o1 & IRieh 484> DCU=1 p| o 4F %k 7 %> DCU<1

FIE R SUZTE ST S eI

t+1”
DeU=rigt*t1 =22k (t—q TG k=1.,ko=1,.,n)

ok
pﬂ'k
— r (Lt+1)
" 1 Emkﬁfak_l_zlinkinkSu(k,h}[z'n_'_znhad;: okjbad
T my+linking+nbady| “i=1yl . Ekﬂ}rzizf,kh ] k=1 (Li+1)
g £ o o(kch)gin okjbad
A ok = e ] Sof (EE+1)
- 1 Erk SE-EE:_'_E{mRaur;: aujk,h}[uur+znguud;: okygood
rk+£fnkuurk+ngﬂudk\ r=iyl (hhlr=q 2t k=1  lLt+i)
iok alkh)out okjgood

(k=1,...k; t=1,...,T)
28" 8 B 4 #+ 4 # (Divisional frontier-shift index ) :
R 3§ R 4% $ 45 B (Divisional frontier-shift index » fj #= DFS) > 3~ % = f25% 5

—t E=E Y a2 s
DFS = 057" = ol it B¢ of, ~ ofit Wk &4 (Catch-up) 4p ke » 8 ¢

% DFS>1 4 71 & e 8% > DFS=1 pl/a+F I,k 2 % > DFS<1 4 7+ % i94§% -
%™ MPI ( Divisional Malmgquist index ) :
FU# bR g AL e i R # Be dp ik L& MPI(Divisional Malmquist index »
FDMI) > 3-8 3 A 232 DCU & DFS 2 3k ff » #7000 > 4238 & 7 & ¢

DMI = DCU X DFS = puf )t = i 0*1 ) gf 7t 41
(t=1,....T—1:k=1,....k;0o =1,...,n)
%8 MPI (Overall Malmquist index ) :
%48 MPI (Overall Malmquist index > & # OMI) Z 38F MPI 2 4c 4 8 0 L 32> 3+
B AR5 T OMI = g = TTEo ()™ (0 =1, ..,m)
B u, Rupy e AR TS w200 D REN L w, =1
% # MPI (Cumulative Malmquist index ) :
R % 4% MPI (Cumulative Divisional Malmquist index > #§ 4 CDMI) Z 38F &t 3
t+1 A EFHF L HHMPlL @ > 38 3 50 5
COMI =T =121t (o=1,...mk=1,...k)
¥ b 348 % 4% MPI (Cumulative overall Malmquist index » f§ # COMI) » 3+ & = 423t
i CoMI =80T = [, (855" (e =1,...,n)
BV RIS MPIESR S CDMI=piy " X2 @b 2 7R LT TH2
B F e 21 T-1H2 =8 e i) e

N ETTRY

B RRDEARERES A
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L FF Pt 2007 £ 3 2015 #E o fdek 49T R B LR L LA RP A8
WEBEMcFEL L RAApHF g o B W 2 LE T REM z@pawg%
3rRp FEBREM B 0927 %4 LR A FR B @i 08520 %
5 £ F T REM»xFES 0780 %6 2HP < EreRE xS 5 0159 % 7
FREFREMcFEL 0068 s AWELELMRRE Y FRFIRL L RLEY
%3’"”§EhﬁWx$Mpm%ﬁV%i@o

% 42007 &3 2015 # 2 A E R AT B2 B L

Wi~ 8 RHpF <% ®Ap=<% &

FROOORETR PP SETR aen somgn mage P
2007 = 1.000 0.283 0.996 1.000 1.000 0.489 1.000
2008 = 1.000 1.000 0.996 1.000 0.020 0.645 1.000
2009 = 0.999 1.000 0.999 1.000 1.000 0.947 1.000
2010 & 0.999 1.000 0.020 1.000 1.000 0.946 1.000
2011 =& 1.000 0.998 0.041 1.000 1.000 0.999 0.829
2012 & 1.000 0.999 0.355 1.000 1.000 1.000 0.832
2013 & 1.000 1.000 0.045 1.000 1.000 1.000 0.867
2014 =& 1.000 1.000 0.024 1.000 1.000 1.000 1.000
2015 # 1.000 1.000 0.022 1.000 1.000 1.000 0.820
FERY p 0.999 0.780 0.068 1.000 0.159 0.852 0.927
PE A 2 5 7 1 6 4 3
if?{g R RATY TR A 2B BAH A AE AR R g D
Wik A A i%@%i*iﬁ&rawﬁsh\ﬂﬁgﬁ~gW§h b4 E SRR
FiEs LoApfbradi  HAong kR F% TREERGEL Frocg @ 0956 A F 5
Fered g 0.855 0 #ufs 5 3 B F RO B 5 0682 @ fad konFrpb g LE R WP F
FrreF B s 1o ApH e R B F el 2P ERIEE § Rooes E 0999 /3

FE Rk E 0907 e Frarcd @ 08900 1 B F E 0867 Ris 22 ET K
»ed i 0.3650 sxk TraE B P 2 ded 5Arg o ploh s X Ak T o % 0928 30D %
xﬁOSM’*qki@‘ Mfﬁyﬂﬁ4'&$1’ﬁﬁwvga%1¢$mﬁ72y $3w*
Bpor Lok 13.9% 0 TE A TIAREG o F S A S ARG 4 rERE TP
féim57L6’$%ré~;a2%%#ué£W28&%’%fipﬁibdzaﬁ ?hﬁma
NAICF LI E T LB M od A E T AP RE Y E RS LB R R
A EEME > B RAE A ST g FLig o
% 52007 # 3 2015 # 2 EE RS A B S s f TiHE

L VD F A X B op B2 g e
AR 1.000 1 0.999 2 0.999 2
AE TR 1.000 1 0.907 3 0.780 5
THEER 0.682 4 0.365 6 0.068 7
PREER 1.000 1 1.000 1 1.000 1
IR E I 1.000 1 0.890 4 0.159 6
ELIRE: g3 0.956 2 0.867 5 0.852 4
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B gz 0.855 3 1.000 1 0.927 3
T ia 0.928 0.861 0.684

SP AR RERERRAH

wds il DEA B 0=k 44723 2§ ¢ % 2 Malmquist 2 2 4 dpfick 7 7
PHF2ZHLE2 424 > Zdpdw & S ocf g6 (Efficiency Change) » i 5 i Ab»c %
( Catch-up Effect ) £ v % & ( Technique Change ) * #£ 5 »c 5 @ R # & »c %
(Frontier-shift Effect) ; i At»c% g 2 s X R H ot foeF e & R 92 2R >
MRS EER S FPR A BEDPEF TR RN
Bl dhsed AR F 4 24 e (MPI) T35 5 0984 4 79 E %1
% 2007 3 2015 # F AR A 2 4 T35 M 16% 5 ¥R AR ERER X—Fﬁ- A
# MPI & 0.933 ﬁ’@]l‘ﬁ?%‘f]‘% MPI & 0946 34 &2 4 %:948% > 7 121 £ MPI &
1012 234 A2 4 24484 > B2 SR MPl @325 1> T4 4 4 a4F 72 4% > W
hERA AT A A FIRFILE R A QLS R ) dod 6 7T o drik
A AR A A4 BT AR F L e TR Y i > M
FARFT ETFeBIE LI A RERAFEWMTL > A+ Aok o
# 6 = AxF <4 F 4 dadcd (2007~2015 & B e T 15)

= A
Fit i ALd, B B R b4 RN R S
Catch-up index Frontier-shift index Malmquist index
EEF R 1.000 1.000 1.000
P R 1.000 1.000 1.000
THEER 0.933 1.000 0.933
PSR 1.000 1.000 1.000
hed LF- 4= 1.000 1.000 1.000
21 Efa 1.012 1.000 1.012
v %5 iz 0.946 1.000 0.946
= 0.984 1.000 0.984

B EsrF AR > F 4 34 i (MPL) T35@ 5 1.0060 %77 7 978 F it
2007 1 2015 & @ R84 A 4 T3oecd 06% 0 VR A NMERERKRF > NBET R
MPI i& 1.205~ p£ & 7 #& MPI & 1.179 ~ e 5 12 MPI & 1.122 &2 ¢ 12 5 12 MPI {2 1.026
ERAAA@HAEE 0 H 2 EFRMPIE 0582 L1 £ MPI £ 0.947 2 B FH 1
MPIl i@ 0.942 £ 34 & 4 £i948% > 4ok 7977 o gt ob > S Ko Tope ik &4 » v
EHFREIF A Dy Mo RRERAE A RIEA 0 F 0 2 A4 EHZER
FAPFRF AR PRFT LA FIFRLCL - FRN B RFHFRAIEL D
BT 0 K E RIS £ 2R oS R REFA I AT it RERBE T
it g4 AR ERY o U RAFLIRES R I FCIFF L ARG 0 et
A gl N L R RR R R o
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307 F koS § 54 g4 i (2007~2015 & & e T 39)

N S F
FR i AL ¥k o SEE S PN Y S
Catch-up index Frontier-shift index Malmgquist index
AT R 1.000 1.179 1.179
AE TR 1.253 0.962 1.205
FEFR 0.567 1.026 0.582
PSR 1.000 1.026 1.026
FLRF o 1.000 1.122 1.122
LR 4 5 1.153 0.821 0.947
Fb§F £ 1.000 0.942 0.942
= 0.996 1.011 1.006
FHruadr > LEEBRRK TR % 2%F MPI 2B Tk »Eg &
ArF B R IR A f{f??;}ﬁz#}twﬁ Bode P EERAIRBRTIRELEA-R PR B
H2z pR R RY Fo) AAFHDEFRAES Ao F 2 A RV RI P L%
F Pl FRE L AR A FHFLEREN R A DLW RS % 4
ﬁﬁiéJ%%WE»y“ﬁm@’ﬂ&,ré%zﬁJprﬁzhﬁpgggwq;
LB%&‘%’HW TR AR E | PR RPNEAARARE TR SR FL BT

zﬁiﬁfammﬂ(mm)wﬁumﬁﬁﬁﬁﬁi; %zJ@&HFw%L*
%’ﬁiﬁiﬁﬁ$ﬂr$$ﬁ$Jﬁr&%ﬁ$JL§E&ié*%§FL’%@3
Ao L BFRR A A AR A A RBFERAT A T ERMEEIRE
FR TS %2ad | 201 > 4 34 $650P H FAEF > 2 2012-2013 & B 404 &
PA AN L EREH R G o d PV BRI DA Songk ) gy 4 Faei
RKE AL 2% 0 5 F A SR PR A2 r B0 E RA AT Ak
Fore o EFRBLARARTRAER RS NI D AR R R
MERMeL BAREER > A i o 2 A e

1.200

1.100 ===y

1.000 e

0.900 -,

0.800 »”»

0.700 =’ —— FANE
0.600 — = E A E
0.500

0.400

e 7 S o [ R S
\

RBl3 *r&%ref g2 34 ek £4ETR

- HEFF L EAS P TORL RS L L PR MPI LS S %8 MPl> L Bk
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AWM ENL A4 FHFFE 0 4ok 8577 o B4 MPlI a3 F ¢ g F2 1.098 % g it » H =X
B 5MHEA T #1086 JG:%-’?‘,;F%1059 fgl‘*’%}‘mloﬁ 150979 W7 §F e
0944 2 7z B F & 073727 MPI > 1 £ 778 R& 2007;2015&%‘*,\}*":‘_2?(_45’
F e 4B% > A MPI < 1;117\7%%““%3_&4 FARE FMAg Uz E Y MM
AAFRFVER PR AHIEGFEZRE 240 a\-j\yﬁint%;a‘,;}%'};‘j L R |
BEY b MERGFES (2002 3 2010 &) 0k o Pl B EEA RS Aok TR
P Ry WEEARE > B Rd 2 TR BT 0 PR AR o 50 R
PR MPI %392 3 9TB R E # R oA Bk o §Eoh R A X R 2. MPI iR &

RS 5 A <2 4 4 4pdkc (Cumulative Divisional Malmquist index - #§ #-
CDMI) ;ﬁuﬁ’ﬁ”"ﬁ R-21HkR bh’@l‘ﬁf?l‘m CDMI% 2_AB% o

% 8 BE MPl B2

. %8 MPI (Overall Malmquist index )

%
N ArgF YR S i b X i Bz
e 1.000 1.179 1.086 2
AR 1.000 1.205 1.098 1
TEF R 0.933 0.582 0.737 7
PSR 1.000 1.026 1.013 4
FRF B 1.000 1.122 1.059 3
21 Ek 1.012 0.947 0.979 5
Wb ¥ Fi 0.946 0.942 0.944 6
= 0.984 1.006 0.988

A AFFE CDMI 8 F354cB 4 #71 » ‘;a" Ly 3 e WF%%%F%A} LAl
2009 & 22 2010 # CDMI B 42 4 %948% >  F7 E R 71L& S X FRIHE S s 8
EREELERIRLE A4 Ffitiﬁ’ AR R E AR SRR AR (FFA
B)igpa s ZEFRLIG R EPARER (RS R EY) AREH B
BRh R CEMMEE T PR TI 8T 42 COMI S R P ETE 8 2 %
i B BRI Brd X APEE COMI B2 & Iﬂnﬁiﬁ AB% > 2B MPI £ 4rE %
Wehs 27 H T3 Fhp0L PR o

1.200
£
# 1000
%
g 0800
£
0.600
b
0.400
35
#0200
0.000
2007-  2008-  2009-  2010-  2011-  2012-  2013-  2014-
2008 2009 2010 2011 2012 2013 2014 2015
—— EFETH 1.000 1.000 0.309 0.638 0.742 0.421 0.452 0.573
=@ -FIEKR 0989 0.994 0.985 1.101 1.102 1.102 1.102 1.102
"""" BBESKE  1.000 1.000 1.000 0.659 0.665 0.735 1.000 0.640
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B4 & Aprf 2007 & 2015 & CDMI % # -2

ﬁ$%N&CMM%@%%%@5#ﬁ’ﬁi%miﬁfﬁﬁﬁﬁ%ﬁ%me
&i&m@ﬁtﬁ’w9r*%wE?ZMZéi*WE%ﬁ% CHFEELHERFILE S

ﬁ?i,—\ﬁ Ly ERFA AL B TR B %ﬁ%%’?"%}xp =N P ""is\% F
&ﬁﬁiﬂ%°“4%m 91 H L COMI A G485 1 8 ST L 82 A . £ 8 4

2013 #2 2014 £ 2 £ 4 AfeF 2 2 AL (T132 4 ) fpF G lﬁh%%*
LEFd A BRI RLT (IR AU B AR TR

’ﬁ »J:E‘F’ht—;'i%\'%»i: o

1.400
fﬁj 1.200
& 1000
K 0.800
S
% 0.600
bl 0.400
15 0.200
k54
0.000 — °
2007- 2008- 2009- 2010- 2011- 2012- 2013- 2014-
2008 2009 2010 2011 2012 2013 2014 2015
—— EETHK 1.227 1.236 0.015 0.026 0.265 0.033 0.016 0.013
-0 —F TR 0.616 0.259 0.307 0.359 0.497 0.882 0.927 0.644
------- BHESKR 0944 0.886 0.915 1.035 0.098 0.392 0.343 0.620
Bl 5 = %rFE 2007 2 2015 & CDMI & 25
FANEETY FES
-~ 5w

ipr?%@%&?k?}E’~*M F iy hidsxFE, LA
B A AE X EFEFTRSTERZRF RERE S A4 #ﬁ&# HEPRFL A A
BB AL ARV UM LIRS S > MUV R ERA M E 20T
SERRTFTREEEARAART aER LT -

PR A fﬁw <$m TONRAPcFF RS RARKRE > 2T RA
B RARE 2 - HREBEEREARKF > FRE S LIRS L
gl B IR iafv?s\%l‘gﬁw%%ﬁ Fareed B REMAET B a R AR
B rEA N2 20K FArL LFEY A S ARP Eafio pELIFLARY > FE
i*@ﬁ“*?‘%W%ﬁgﬁiilé’%“ﬁﬂgﬁpi*%’@ﬁﬁiﬁwﬁ&o

pLek s FE R F R 4,3 4 ;}ﬁgig_‘».ﬁﬁp ;;’ak %ﬁv]&q ”}f“lf-'_,* Eil‘m’fl IS S TS 3 |

w7;+

ﬁ”z\ B T A2y o BT A ERETRAFL S FERIFL ARG L A iF
PRG AR R Ffﬁ 1%?1&;{‘%3\:?7 ForF A PIR G »u/\’”}ﬁlﬁ i oz
3r ERFACFEDERFINT - AL A ek BEF R -1 E

Eﬁ~ﬁ%§mﬁ%ﬂ§mimié4@ﬁ%$’aﬂl§%~ﬂv§§m?i§?ﬁ
PlERA A4 % 948% o

- HEFRAFARRG FRZEIFR AP AEED %F%?@]Fﬁ%%l‘%%”ﬁ
ﬂﬁ&%i@’ﬁiﬁﬂﬁﬁ*ﬁﬁmu%ﬁﬁ%$%6%V&%’ﬂﬁiﬁz&ﬁ$
A 5.7606 ~ JfT A (75 4 4 59 ~ U 26 ff 50~ (FRLAFR v 28306 0 4 7
FEREYE ﬁ*x%ma M 2 R F IR A ML S T RE R
Wk AE $$ AFA e
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Implementation of budgeting and implementation of the control
study - Taking the Army accounting subjects as an Example

Jian Ren. Huang Xin Ji. Chen Shang Zhuan. Shi

Management College, National Defense University,
Taiwan, R.O.C.

Abstract

Budgeting and enforcement controls are interdependent, but we always focus on
budgetary implementation, and in contrast to the preparation process, only the attending
process is valued and the implementation is controlled as a means of management or as a
work node However, in the desperate pursuit of budget implementation, each year there are
still many huge budget reservations or reimbursement of the situation, the actual
performance of how much? Obviously the existing management model there are
sophisticated space.

Based on the concept of risk management, this study clarifies the risk factors that
affect budget execution and uses the design of the Risk Assessment Form and the
construction of the Logistic Regression Model to predict whether the various types of cases
are retained or withdrawn. The empirical results show that Through the scale to assess the
risk of the case, and then use the regression model to predict high-risk cases for
reservations or not.

Budget preparation stage, high-risk cases proposed deferred monthly allocation,
pre-order retention cases can be delayed to the next year; the beginning of the year,
pre-order to retain the case to implement risk control, flexible budget allocation, effectively
reduce the reserve budget; Can be pre-guard against risks and simplify the assessment
process, and focus on high-risk and pre-order to retain cases, to avoid spending too much
manpower and time.

Keywords: Budgeting and execution, risk management, and logistic regression analysis.

F-94



2017 ¥ 25 B R § R FER HFH§

PO
- S L

— 4R
TEAFLIFFEARF P R R TG A LRSS L R
QKEIF]’}% 120 & R /}ﬁlk/ﬁl‘n‘ﬁﬁqi’a v B EIEY E I N & R 9 I ¢
FEAR I R NE RS AL REEATRAMEFANIL AP ELEE7
POZAFRERLTNES AP RERTRELAFSORD FR AL RAT
FoORR AL SETH SR LR PE LERATE Y Pl R T
FIMER R IFTRFLE A E .

CRPEEEED LT APRHIRRS B FFRERETH
THEF WIFERFELTL  FMALL (PP F bl Gg  #FRERT &

FEAORSKREAFIRE LRAF TRGEE KA BN QR Th T
PrARE A e s G UFRE Y B AL xn“‘,@gﬁx AAETERFIEE 0 Foock
ﬁ%%ﬁ%ﬁﬁﬁﬁawﬂw?é¢mﬂsw

RE L. &ﬂ#};\mmim#% CACTE B AR S g uE D RERE HUT F
FEHPRLZRERNET LI FAFERGEF R IR LY $
3 /);7’/\ g 53“‘]4*% W#Lfl;fﬂ?f AR 2 E R SRR R ’

AREFIFERGF U ESERGIE P FXIHIRER - H 2HEF i[—;
AR AR ETFEFRL AR LEPEAFT AL ITEREL > K4 4RI
FEETEHRAZFE ’K{x;%;!lf&]l‘ﬁw;%ﬁl F o pkEAGTR B S > B E
FERILFIRAR - ﬁ%ﬁ"@iﬁ?ﬁ FEAI R EAPR P ERRATFEHNGE £
Ei* WP R 2 REPREAIIER R AF SR RFERFT o FEFL
G ﬂmw:’@?** 5 U oA gt feri g hiifeie 4 (4B
AR EIRITS ki ;ﬁg fe Tm* & | 2mEpEo

4 H PR B
KB ik - RERE K47 \\

05 EFMBEIFBEFL
Ot BHAE S LB LE

KA &
LS
\Qj:: O RIRHBMLFEH

O ELIIRE
.}*f mﬁ *l-%r‘\(
OANBEEB A

g]l F" %n‘?i"’"’*iﬁf -FAIE.»F’FFB%\F% fﬁ"@
TR kR AR R

Tl (BEARFE R R TR HER) (S4 AP FRERAD MBTRF L TR L
%< 2005 &) F 9o
B ER FEAP N (REER L TP EEFEREUFEIR Y (S0 BB 2015) 0

F-95


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=._5yRV/record?r1=1&h1=5

2017 % 25 B R § REFER HFH 4
s R LY

GESY

LLE

TR
iq
% (4rB2) -

2.

Ay AR MELE A HEUE A FF 42
%’mﬂw;?fﬂu’ﬁ R
TER ) ER L

YRR STERAERL L BT @
W}iﬁlou REWMIEEGR 1" » 29 114010048 3‘5”1
pL x;l]

| RrE W 2221R7,8358 7F ~ ( *46 219 ) > o1
ITHHELRRLHE

901900 RewH

901100 XBREHER

230100 ZE X7
= J6.183.781

190100 £F A8 |

180100 —&=#HEHX
22,278.35

150100 —&EH

140100 # B R B F X

120100 7l Fa4 | Ji.214.719
010100 ¥ ¥4ir= ’
0 5.000.000 10.000. 000 15.900. 000 29.009.000 23,000,000
BrE2m(TR)
B2 HEI04E R L £ 4 F L ARE A B
FTR&R: 2mf FR
BELPIFEZERP TSR EEFE2 - L& FHEEF Y 2 RSP
FRARFAERRLS AL B0 AL G BB LR 20104
ERITI40119 B e L 32 AP FEE %o 371 120183, 478F ~ » & M & 12 ¥x3
161.31% 5 &% (4-@®3) -
19%

2,610

120483, 473 & %

0140110 == .‘_‘A
WI40118 =EF

0140111 %%
W 140119 & Eh#Es

B3 EE104E R 15 ¥
F-96



2017 ¥ 25 AL § RERERBFEHE

AREREFEA O RMIRGF S ENFFEREFFIFL AR IE > RF 2V G E A
MERMAY R S EVEFAS BYNT  HFRE s HhE B
i*mgﬁﬁfﬁm* SRR R P ;%dﬁﬁkﬂﬁ4m1m9$ﬁ- FERRY
TFERGEFH  Fiddrr e L HEe i ?:rp] TEAFT B
= 3 B

E‘i =ZEE 102-104 & B r14()119 SHAGLE PP RFEHEE FIRI
SR LAW 1A PHEEIEY  DEFETERL G EMAE ’%'}%‘%?‘ﬁ f
wFF o R TheR A PRI RE LR GARR XA GRS T4
GAISEEIREER- ST N N o S (I imﬂaa&% R EHLET S htk o MFRE
FEHREAZAFEHHFEEL RN EIMER P E R TR 2 %

=

ol ml

T3 FFE R

AT ;ﬁd TER & pZPMA B T Ak T
WEW?%JJ’TPﬁ&%?f#%*EW ‘fi’uﬁ
Faie 0 FrR A EEIFR (AT EHEE T140119 o B 2
MEEZHREE 23 aFd% 2 FTRFEZ S ’iﬁﬂi‘%%%éa‘%o

o e

&F BiITE G &3t
(- )+ —FTﬂB'f %@ll't':r_,,. P

SNE AR R e S i d 1— Iﬁ%wz’ﬁhjf@:wiﬂﬁl.’fﬁ%w;/zw?ﬁé;?%ﬁ,&’
ERMEIET VR OSRERAGELHWURSFES L) FAF MY LA
WHE LR ﬁﬁmﬂm%’&%iwwwx LRENER =N

WEEE%Hﬂw&éﬁﬁg’ﬁﬁ P pEERG R w 7 Foba
NPEB R A L > TR &ﬁ”fﬁm,bir L SRR S %ﬁa’@
BAAF TR RIS > FE SRR 4o

,,..

n_rr

i FEHEER —1
HRES A W% .
EpesaTRE —> PR FES o gmeraemmEs  — ;ffm
WA R AN y ) (87 3] amE &)
4 t
& E SR & ERCRIBA AXBAEKR
BREE K ;ﬁd};(f*ﬂ) BE%R 12A 152 ®
¥ - 7 i
LRAEGEE ¥
A% BB S AA Y Fu
4% 3R AR B HEIL T B 4o
st & ) EES RS

B4 WEERFESUARR

PR A ke R TIE (FOAPEE) (S Rz Y A F 19968 ) -
F-97



2017 ¥ B 5B ERFRERHBEHE

ﬂ]fxllfx]ﬁgﬁﬁﬁéﬁnﬁﬂﬁ!ﬂ'l’iiﬁl} Td Ta b 2 Td ba=T | = NseEgki
T FE LRI RO o L EAS LM BELRE L R LT Ewrtd o
v RPN E RS R IEZ MY R G R T o B paw] BiFE s Ve H
R R n o WP > BT R G *t»ﬁf@ﬁm%ﬁa\ﬁﬂ’@iﬁ
Ptz EE il o *ﬂfﬁ%ﬂﬁg PR X RT BN 0P RE R
PRI T R w TR I mEY .

ARt ERTERT R 2 Mt 4 FPRPIEE;
LT ERTFIZERFTE 2P ATRP YRR
i%QW’WWWﬁﬁ%ﬁﬁﬁﬁﬁﬁi%V’%WﬁE
BRDLIPBF SR TP FEEE T T AL 5;#12210

RERR | GHREFIAR
;< o

&5 aw B 5530 F #2238 K

FAE »ELEA
3] 43 ~ f5 43

REER

: AL
i%fi%i& WF&E L
X8 )

Blo RE & RIEE L i A2 H]

(=) FERABLFLLER
LAHECRHFELZHNET DI F L GAEAE  HLF %2 5 B
PiEERIHHFT T
2FERENGT B22RFLTEAGEEE S s RAFHEEINF
N R H P REERITEE P CREREE RITH IR LSR5 5
BRHPTH P WAGIFERNGFEREEFTRAPEENF -
S FERFPEL G I > AFFHFEINFETR BECEZBAFE &
TRED bR oo R FE B YT A0k o
4. %3 F8 " raf Y EPREREC ERDA FILEEBERED 2 LM%
& R E S SR %ﬁ 00 G AR B E Y sk o
GEE P ARGBETERSL  PEAFRARIBEEP T 22 RIFEFAN
o FERP R AL F AR AN S I PR REATLERAFL Y o L

2y

=1

1
<4y

THET S (R mEoRp M RPEFERFEE) (58 RP A S PR D § LR L E
?iép%uﬂi ’20134%) 7 15-16 -

R ﬁﬁ‘?ﬁ%‘ﬁﬁé’ (Fefppistsp i) - (R7A7 T R2Z9 A F-203%) - F
383-409 -

F-98



2017 % 25 B AP § REFER BFHE

N
w4y In
R NG
& =
e Yﬁ:
\
iy \ﬁ
N
e 3o
i B
~ E _@
5o
= 4k
. (eé: I}

cke E TR
}!F
3\1@

—_
pa

Ay

23

. T

g ]
‘/ﬁn@l’i\fﬁ#/‘ ,ii}m. ’ _L-Q fés‘%ﬁ‘i} ;Ei i

o W &

fh T

7
R B et TR PR A
N
e

el 7m\a
2%
>y

= ?&?F-i#’u‘r tE o #T—wf}
(=) FERFRF TR

?%*"%Ff"*%’ TICES R A fs T w2t é?ﬁﬁﬁ R R Ll AR R
F*ﬁ ;.lg.d,g,‘gi*@_&n*;%&%r s E A oig e~ A oA H p2 BN

J‘J.a;i’#‘a}igiaelﬁ:g*ﬂm,bg\,%
R Frog AR ER 2 22 R ERY] > p ARYAEA > {5 T
HEBEHITE > BRI FEROESH TR R TRETS, 2 TR
Tl RHMILE O E2PERBERFH oW FLAF G2 TESTE R
g hipME 2B D EER G AR R I L
(=) FEREFRFEHIFS
oA mEagp A 42 AP FHEE2FEEHEL > B
BoEF G REBMEE S R ARV AR E SR FTE PR B
AT O H SR UPREERE S RR PEAPN R RO B ORI
BT P2 @B G RBE R R i T IR Y A
PR TR E Al F P
2. 35 & FORHRM ML 3§ T H R IR AR R E R iR £ 3064
:"ﬂpﬁ%@,;p‘;%ﬁﬂ ) :‘ﬁ—‘z’;_&}iﬂgi*g% » M-k Gt *F—’E&’ 2 ANARHENEY o >
Fed b SRR R AP F WL E m A e RSRT A2 BT
*gFW’QL%fﬁ ARRIEEPE BB PR AHTERGE
3. P H TR TR ATMERS FREIPFRIIL FERGIRE LI
P ERPp e L BE Y FEAE O BLETRRER :

\1'
@'

N+-

-H

AR C(RPREFE FELFL ) (28 R AT FREREAD F Ty 550
2013 &) -

U A o AT (R %m)’(;% R 1996)
fpug (LEZEREHAPIPEEIRNGEREELFAT) (58 AP E 28 RAR AT R L AT


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=ESRKTZ/record?r1=1&h1=1

2017 ¥ B 5B ERFRERHBEHE

e
EiR
M

AR WAL ID AR \ \
LR Rabi et ﬂifﬁ?*@%a%u%%’@ﬁﬁfﬁﬁﬁ

S
e
=3

a4y
*fm

o

4.3F B H 7 AR 6 F ;w::;;gﬁi:}rg Lo R E D LN E I F I E’g*ﬁ At
i&%ﬁﬁ#ébéi%ﬁﬁﬁﬂ’ﬁ R se g FR o TR R TS P ()
«’?%"éﬁj‘iJ,m“]\Z\3§ 4 FEERIpE I EE 0% o Hpin e
PH e BRI MDA RHET > 3 xE SR 2w P o

(3)%Eﬂﬁ?ﬂ%%ﬁJ7Rﬁ

PERNBFEREHE NG APLI BN AR A eT?

LREA L5 =X Focy G EREFrocd 24510 UL ARE R
FHME L aE 2 ERNPHAEI P L a2 s B AL uw g
B ERALR -

2RI RNGT RN IAZE BRI FAFT A ERBE R - 122 K
FOrd TEE Bl A > REFHRRE o dr AR B ok FlE 0 R R Y
%?”’”wfﬁww&%*’%méﬁﬁﬂ°

SIHEERFARF PR ARELTRHENF > S AR prpdatr - K

%;1% £ 4F Pt \ﬂiiﬂm¢wﬁiﬁg%ﬂ%u i E o ERE
EREFHM > BRI ERE - FTE PPl T e
4P%M&&$¢w,%@mwﬁwm;aﬁﬁégﬂﬁ’éﬁiT&&ﬁﬁﬁ&
WRIE - §EERBAD IR ZBA AP LM

2 RIRE A
ALt BEEERN A1 - HFHELHUER
ﬂiw%wgw#kwfrﬁﬁmﬁﬁﬁﬁwiﬁﬁﬁ R ‘%?
@E%Lﬁ«ﬁﬁ,mb s uﬁﬁv ;ga ] ,\A,\ﬁ.., s TAe e ?
RIS AL S AR B AR PFIEE
.

b o BEg L rE R RS AHET 0 104 BRI N 72 0208% 0 ¢ 2 LAY
AT PR S A E102-104F A N ET Y A (k) o X I AR

18 5%
AR PELETTE TR SRET L PR GRS ek
(—>1ﬁ$%@a?#%§

l-ﬁi'J%ffT‘ﬁfr BB Rz 21y 3;?2?%@’15%.*513@}%71 $71g 2T

%é EET ~&ﬁ%ﬂ’f%ﬁﬁ TR BRALEE TR K
LEAN &i:;o

2'%‘ k1 ERAR A SEE ] AT RIS R AR L

12 52007 &)

kR (F *W]E*M nfi i) (b AP F 2 REAp § 2 £

2013 &) o

R SN SN T S aﬁ\zﬁ C<FRAMFEREEEZ BRFFIFFERE AL AR &
PR R IRv s bl> o (§33%% ) 31> F 43-61 -

F-100



2017 ¥ B 5B ERFRERHBEHE

1 B3 E ARG Y G R A

(=) #H %777
FlRPEC R RIO SHRTP R B F R R AR RER

Ho B AR BRFE A EE

(Z) gt s B g
AR NP LEERNE > RAPME FERERF P AT ERFHRGEFA LF

b7
FEFETS > DA Sf e HERD  EFREREE FRFAE S RS

mﬁ& B ' p TR B R 3

(2) 4R iEFms
FIARF BRI AT CARTEF R TEE Rkl o E LR R
BRI EET e

FoRT S RARY

- RGER

SE P G  FARFR RTINS A N RARNA TR RFT KA b
e E TTPEL 0 U E FE P W H.f¢ TiEER R E R ’iﬁﬁ“ﬁ:ﬁ*?ﬂ)ﬁ"‘ 2R AT
Av\x‘f-',llr'—r:

LoMEFEEE AW EXTBIFAEL

(=) R'&HL -
iﬂirﬂil}ﬂ‘mﬂ L]“?f’)j‘{ ?ﬁ‘bjiiiﬁimtﬁé’rﬂaiii«’r"”‘{%ff’
o A 2 2 EH 0 R R PA L B AR B BT A N o

(=) h'&ggim:
Cedp 50 LA ' oL TR 0 E R/ Y RIL D E 0 e e R R 0 B
BB A RS R 2R AREY LAV A RFREAT
G TS LR T AE A A 2R R N R R e 3 R p T e
_ ) kaﬁ%‘;\ﬂf A i ¢
bR ABEEL LT FH RGN Ao e TR}
IET—”)? ‘QH%

”W%§’<&%?ﬂ'
O R T



2017 % 25 B AP § REFER BFHE

1k '& g2 R

(1) 2 % 22 8 hp v -

EREe e FEHA R G TS o LG AR TRNGE Y R S EaREGE
7 gk o fmfﬁiﬁﬁfiﬁ T EFED BT ELR R o

(2) % ek Tt h g §

é%&WTéf&%iﬁ"“ﬂﬁék~ MRS BRRER AT TR
_Lﬁ\’l\zdi‘é‘%]&”r—f N u»‘*;; ﬁ?,}ﬁ,uﬂg’ﬁ&vﬁg\:;ﬁ‘mﬁiﬂ

y SR ﬁw&#ﬁiﬁw

(3) FHEBWF AP HIELR &

o FERRTIE REE AT AR AT A R AR A2 H E I E e
AR o B B LN AR LS o

(4) #-R'g g ILE:» Eikch2 AR !

IR ETEOFRER AL TS 2 R AR RER oo e TFE 2 B R AR
#5 AT R RE RGO AAR GAER > RTHEAAFR S X bh’%iﬁaﬁﬁ%%‘nijz»m’L
FoFEFORGTERLY -

2&%%ﬂﬁﬁﬁﬁ:

B f R ERRES ZRGFEL- R GHFE RGP ER L ERZE AL f 7o
f#’ﬁu%w%&%w%ﬂé;ﬁﬁiiﬁiﬁﬁﬂﬁéﬁ&’ﬁﬁﬂﬁﬁi&ﬁi
FRIEE A HBRA LT

(DR & 7535 -

G FFRE LT e R IR 5 - A s AR R R IR 107 & Arig el
Hh'e Tl g 2 B3 AR TELREAL LHL %

(2) b *% e

awzwﬁ%pfgﬂ%i& PR $REFZLET TR THE LG
FERELL AP FEFAPIATREIFTIRAE > WATF-F DR GRER -

(3>&%?Wﬁﬂ 2 E

IR W%m&%?riﬂﬁVMEWﬁﬁﬁﬁﬁia’ﬁﬁ FhORER
VARG EIR T EREPRITLRGE B E T FEORGARR AT N A
xim?#"s,z °

(4) K2 Ri7E=R e

b g IR E S FIRAR AT RFREAL > F ARt UE R G
ARERT R LT FHART BRI ez ng o

Z ~h%EE i

BEE F 43552009 &)
Pgmdrd (R GFERE A ERI) (L4 T 3 REIRST 2014 )



2017 ¥ 5 BRAB FREFERBFEE
(-) % %i ﬁ%ﬂﬂa,ﬁ:

LR 2}’*‘;—" W AT E G N A 23 wf#_ ) 'Eﬁ‘:ji’r]x;!zﬁ;ﬁ—?)_;} r
14011919?’*@”-@ LEGPPIREREE S @‘3’1?; 15? W BB E YR T L
AP ERFZER RN (R 2) FHMFE ﬁﬂﬁ“iﬁmﬂ%—’ iﬁﬁé%
FRIERT R G5+ 2 %éhiéﬁ’%aéﬁﬁwmﬂﬁﬁa&%?iio

2 B R4
%
lﬁﬁﬁlﬁﬁupi‘
KELZHEHRZ &)
lWﬁﬁwﬂuiL?f
(KEPBER10#)
lﬁ&?]O&ulf?
(EF L1 4%ir6
(=) &L R
AETEARF O NFERELI AR A A TAWE TR 2 TR
BiRZFEL LNGBATERCERF L SN2 (PR A PR
ERE | TS dEH )  EE AFEAF ?F%hqﬁii’ﬁ BIEF o b R TS G
AR T REFEERS G ﬁ‘ié ot Wk 2R G TS AR 3o
33 Lt EEhp TS

o B e &

5
4

-
=
= »
oo

E:ﬁ:\&

,q.xq;gﬂw

e e o=

’

E!

o = F_L 1
| ok

4 _E

—4=
N
4

W ETIEN

ke

5

e
WO =k

S

4 wh

W

i

—

o

™o WS B
13

W 35
s

%

q{é; A
‘-"-\4:. a‘\%i’ﬁ\‘{\m*. P

-\\'H‘E

h—

_‘I

w‘p

1E‘.)§ ,5%}»](5’. I‘éﬂb/?JFé‘ﬁg
B~ “L?’ rﬁ'@ﬁg#E ke A ﬁ:?i";;‘)"‘ﬁﬁ_g_ o

e
>

==

SEGUE =R f

“30‘

A i

Ef—i‘& > "]—*ﬁzg
éiﬂﬁ’“i—g ’ :'

LN

WwE (e ik 4)
36/58(.% 62%) & & {+ > Biom 3%

F-103

35 2>L

'R

“ﬁﬁﬁﬁﬁio

B b8 B FF ¢ ook
FR2E ST

NS



2017 % 25 B AP § REFER BFHE

PP EREERE BEHNRIPEFE o4 > NEFEEREE KL N A%

% 4 L ER%GITG TS ESRA

HiEeHEE | FEHY %
T i ¥ o WLy g
B 1 e P& f ARG TN

% /W% 11(61%) 4(22%) 3(17%)
1 f2%k 16(67%) 6(25%) 2(8%)
e 9(56%) 5(31%) 2(13%)
36(62%) 15(26%) T(12%)

%ﬁﬁ?%>’$w;qhﬁ7&%rh-n@é%%?%ﬁﬁ%ﬁﬂiﬁﬂ?
NEE BB AMITRGTEL ) PR EESFELARGEL 0 LSRR
NG T @,-pgajfﬂgkggu.\gﬁoﬁyﬁ?@,ijg P

FELE% 913100~ > &R RR -
2. MER% 8112904 dAairpArais 1 B oo
.P MER' T2 80~ HAETHMRUEL]L F -
4.° BREY% 16032 704 > B3t T LaE o
b, BAER% 159 (7)) MTHr MmANE4LE o

ERA 2R
(- ) BdRpra g 5 4
%ﬁﬁﬁﬁ%%{fﬁziq |l T4 R BN
IPEEE RTERIR % 0 FY R A B G EM AT & § o é A
AEF L R LR R R B A AT 2 2 R A E DA
A 2 R
&ﬁ%@&@ﬁm@%’&%%ﬁfﬁﬁ**?ﬁﬂ&%aﬁ@%mwﬁﬁ?’
PRI A e BB LA B B G d T s B e R LG
75 WES g BEE > LRAETER A AR 2T
(=) E@ﬁ”ﬂ‘" b 13
BRI O] RS RINCR] 0  RJR ik R T A N R - A
?L/v\*‘r” o FliRRET e FIRAVARE S PR RSP - B AF R
oo BRI B{ERTREE N > R P BREER L 10001 2B
Wk B9 2 EF REEY 31 (R2F884)0(Ri2TE2484)-8
A RN Y AT A

T-L -

B

S*wﬂl ARBTG5 B2 3R> (M F48) % 274 > 1999 & >
B 21-30 -

F-104



2017 ¥ 25 BRI B R FWER I §

(Y =1|x)
1-7(Y=1|x)

g(x): ln[ }z Lo+ Bix, +...+ ﬁp_lxp_]

(=) BiEEriE fFeantibig i
e ﬁ;ﬁﬁ?ﬁﬁﬁfﬂﬁ HAALFEErm ) PRS- B AP BN
EX e S ('ﬁ\."”ﬁ BT SEET O NAE A RL M) Hp BT A4 $hA
B TRl QIR FHCY
(v) =& Hlp g R~
BAEAT fF RO e R PR R Bt R - R E 2 TR 5 8
2 2% > <> 27 pearsony 2 (& ~ Hosmer-Lemeshowis =% #cg 3e3t & > 4
pearson y 2EE FIBEF » A 7 AT~ P RIS 0 3 VG - BRI G TRl E
(p<0.05) P > 47 FARKER) chif ek i -
(1) BEfrie jFHoal R & R g s
Lo 3 e &3kt
(1) 2@ el Bl s i & 28 54 (RS T1id 2 (4
#% % 38K -
(2) 45 HE3s2 TRRFER A IR R FIF 0 1T SPSS sk EHcAE
RSt F o450 TR RO 0 RTTRE G E R B LT
R AR o
2.7 7 RBEPE A
(1) 75 e TRBIRITE R FHT £ E (140119 ¥t i 4 3%
TERTBHR L AWE 5 0 T ISR S eh (5 mRA (YD
RO TPREET Sk & TAPRRET Ak Bo LR EIG
Fypiramitz £ E ThgmRE A ¢ 18 BR G TS 0 (Fhd g’fﬁﬁﬁ:‘é\ﬁ
2 p HHGER o
(2) AFATIA REE 7 > SR|ZLFRGFAAT chir® B AT FI%
AR L2 f Bl SRR AN R S T ER T F A RY Ak 2
10 98 % p %4 (X)) 327 G4BT fF A 47 o
(3) Fafmp AW 102 &3] 104 # 2k - p %57 2 Forward Wald = ;% & » #4] &
B P RERECAIRAGE & R T KRB TR AT Y R R R
o
Rggm (Y): s 27 57 &4k
P (X):BprE 102-104 B3 AR AWEF 44 FTH (dok 5)o

F-105



2017 ¥ B 5B ERFRERHBEHE

20 AW Fu FREETE LK

i

TR
LFHEFIERN L T A yH3® 7 2 H
% ao’ﬁéﬁﬁﬁﬁiﬂﬁt”r#ﬁ%g
BHck s 1o
RN NN $ar Ak e RS £
g Ak | L0 Ty Ey Ak | 5 1o
S ELHE = RLRE 3525@'5“‘3 Ty, 5

Tasdd | 520 Td Bo%kiEs, 530
UESEE S LRSS 8 SLIL -SSR |
52 T2, 530
£AQE A SRl Al i U0 g
Wy 52 T2, 530
A PHE A 52 oo B R RN
gi,ggﬁ@Jéo’rﬁﬁéﬁJﬁl°
R R N ek R RS

1-T%sd 22722, 53¢

XL EUE A SR NREEER T A L 1
'—%{'LJ.—aZ T2 4 %3
AERECEFIRE T2, 21T Hd
22T2%, %3

B XA PE = a5 LT g
My 52 T22, 530

REWE =2 AR A Rl 2 LT

:‘%.Zvr%':i,J;;go

X3(f %5%)

X4(5 %5%)

XN(h %5%)

X6(p %5%)

X1(p %5%)

X3(f %5%)

XAp %%)

X10(p %5%)

B A

- ~TERGERER
FoRTERGERLREEAER B 7 BAAMA BN ERTE TR
B s RGEA R BRI AR R B e R T gy
PR R R FERRT A R F1FE o
WA TER TR R A 0 TER RE AR P AT
(=) 8% g F & -

W EAREAPIEE LN (ARG FRITESL ) (FHF Y EARRY N
e dE 2 4% 2009 £ ) -

F-106



2017 % 25 B AP § E TR BHFH§
AR EE LR % TS Bt 58T SRS e A
E R %’”""J FEER3E 365G FF > v Eh s s R EET R -
(=) F&h
$Ffurﬁ$Jlr% Boe o TR GARR BAER R ARG
BPE LI d MIFBRAZTRLIR S MALG Y MARG -7 B A
R % 3 RER'R
(Z) R g
AT PR SRR R GARA 0 BT AR RRER 1 T AR
% B0 2R RS o
() k& dlidR o
AT R RTER AR E L TRRRG 0 BT ER RIS £
AEREENERLY S RARKEAATFEAYE Y o
() Rk eiH -
AFTELGERARY RS TRAL G, R BT T BARRF
P BRI FHE R RPN F o 0 TR R
(=) EFgt:t:
AL R G F R S FE kP
&ﬁ?ﬂ%%’vﬁﬁﬁ w%ﬁﬁéw@q’ﬁ@ 7 Hri
REVRR'RFF o nad iz Bmio
S REERAL
SRR AFEY FoF s WAEREEI02-104# & T140119t a5 L 32, #L
T 3?%@& op TR TE 0 AP e R
(- ) BT Rt r:

L AR Kﬁm e
ngg ,I’,ZJ})Z

=

PEEIT3ETI4019 e A8 HPIBFA Ry 21157449
F\Fii ﬁii‘> “7‘ r&xﬁ’L’E%J;Llplb’&’ ,1" LR e 7%-“'4A Kﬁ3$— r?

1
Bh % T ﬂ,ifu%‘é&’ Wk R CGARR B FEEIRT > R A M T‘ﬂ—\& AR B
PREAFE FFWIAF VRV ERIL G 2% A ELET B R -
(:>ﬂ?4%9ﬁ%@'
Lt E T E TI40119 R G A HPFFEREFN AR, BHTE
&“ﬁ'ﬁ:lﬁ!ﬂf‘i,ﬁ EH Zi\?"‘]i?:— "R A O NP AERB LR FIRL D 0 E
ZCR %GR O BURIETEE ThgsrEL > B2 P4 4046 -

Vill

F-107



2017 ¥ B 5B ERFRERHBEHE

306 bk A B A

EUR R e
"B RER' 3 E (BRR'% 26 %

g 3 %) g TE)
e R
(" WARR'% 45 % -

BN SRR i sds A
(1) A2 RBA4PF  Gh%TE470 5 "3RG, 5235 20% 0 a2
FRESREI LR T I T AEAT A m p etz Th%imd &
HER 100%: BEHAFTBRIEFILPMLGT S T EFELFFE N
FA o UE IR T LRk
(2) 5™ s TVELR G 222025 HRaymREgsed, ~ 4 TLY
B

LFE BT WA R %<Lﬂ%’ Lw§-4i REN R E T

Bl FTERRE AT SR oo
2.3 T4 st LB
(PG i TP Fh'% 52333 % d iz f3dpyd 7o

>

RENHYRERGAP > EyRLEY 3% o MR R TR £ 0
= TA T &R (e 10) n:*ﬂbwwﬁﬁinﬂ FUHT > # AN
PR g IR 2 AT o

(2) MR RAFTRIBF L P 2230 XL FHELL
HreRFEeR 227 3RARGBREHL  BELHERP  FHBS
fRiA 2 UELEREEE L o

(3) %A k2 .rﬂ?ﬁiﬁi ,g,,;ujx 7 %ﬂ%h rg 4 3:’(**%%% it > L9

-

ﬁxxﬂbg/ﬂéﬂ ?-%i’* J lEﬁ“ﬁE%—ﬁr%"'ﬁﬂ*ﬁ‘}"éﬁi PREERIFE % > T8
BrREHFL  FI FEB EH o BAEFHE AP AT REC

SABMTEBRBEE R (HEF LELF2AMEE AR ol @R
AP A ARy B AU R ARRIEY o

RIE S sl A
(D aigemf s THAR' ) 3740 % LRINFERY > FEESEY
FILFE LA LA ERPAGI/AHTEY 1 50 2T Oa54K

F-108



2017 ¥ B 5B ERFRERHBEHE

AP RFL BRHEETRFAELTEF £
%

BF
LR BTN R B BT g

HER
(2) P# 5B - FRFERGF> 6 > FEAMRF ) DHEF - fra T b
T1E S AP FE RN N AP RS BTG R IR ERE A VG ok

MR ETEE BRI T
(Z) B* R %R 22 R 8%
BB ANEE TR A PR BE ﬁ%’m%%&%éﬁo

B TRAREFEE PG 105 0 T EAEEY 3EAELF
%i%ﬂaﬁrﬁﬁ%L%ﬁWJ’ﬁﬁwﬁrﬁﬁ ko ’ﬁﬂm@#ﬁ
;E i uﬁl—;}grﬁgﬁiw?ﬂ’ﬁ:\? °

=~ BEdriE AT
(=) 3 FREEH:

Fd FetreEar 3 & 140119 @9t ip L 3 ﬁﬁ?%ﬁﬁﬁ”’uﬁéﬁgﬁ%
b2 A WAL b o 7 BRI ﬁﬁn\ﬁ ,p;g;q; E%ﬁ'{:{ﬁ’»-ﬁrwg_ Foryk o H 9 o1
TEE PR SR PR R (YY) I AR AWE TR RTE A
P ER 0 B SEAAMEREZAGTF)F TR DR

(=) B3l ¥ e T
IR EFMEA R R e PR Sk e ED RS T P
BT EY B R M YVECATER LM S 82. 1% 0 1 E}F A2 5
[P 1-P)=(5L. TIYHHA JI6K 2 7 4 e %)
(-0 3D FZ I (7355 )H0, ST & 1582

H, 23 FHEPE )37, 5194 f’?fwfﬁtﬁbz'b )
. 5B HHFE1E ) H(~4, Q98K 258
HL UK FRETTEF % BN 41%' //i Qi)
12, 085X 2 iert®)

(2) Jv SR RO 2 TR ¢

W ok TEIEATIR BEHCY ) RIS R > N F RO AR LI ELEY > S D
AR TR A ER ARG 10 R0 5d TEA Rk R R B R

HARAPRLRG REP 58 A ¢ FREMIRT 3R T 5 R ERDRIHLEY -
fL,ﬁwrm%ﬂ%%J%@r@ﬁ%gﬁﬁyyﬁﬁﬁﬁ RIFIPEL BT & 2
PUh R A i 2 DRI R T @R RS PR B

FoT R LEFAIEE R R CFHIRELE  FITFERE R R 2oy
-7 ‘Ki?f{wgi‘*“*”fﬁwﬁﬂﬁﬂi’ﬂé_;fﬁﬂwiﬂﬁﬁﬂﬂiiw&zwiu*
e

» PEIZ A i @%ﬁ}tlt}%— » I ]9/4:\]?,?6:}'?:_:5: LA ) “Wﬁ*::kt#‘ 11@4 » 2 1?‘—15-1'7‘51311 °

e~ TFERGFEARER
ARy oY% Bt Rt vEiE Th%ITEEL TR GARE Ko

F-109



2017 § 25 B ML § EFER B §

FREAbeEE > ol TR R TR LIS RT Ak 0 L3
BETART RS A ERFHSE AT nwmww 34 %
ARG H] 0 Sgd AN 2 i*gﬁx“‘?‘*’ ToHpvRERpM LY R @E R
BARE R 4 LR R I Mk o

ﬁbfjr?f;% ] % F_‘F BIREES ﬁ“é‘;fﬁ_,—};l_;;r!{‘ 7 x 2 ?;w.{ﬂgk ?\E'J;Eiﬁ#’&
PRSI R G F A IR EEE LR R A ET RS
R u“%i % PEPEIHRETR AP AT R AU 5
% ’?I‘*’%ﬁr;/’a\ e (4eBT)

e e e TP T TR \j,&/

1. 5EREHE=A %

8¢ % 71 #2&' ! ]

2. MR GERES :
ERERMIT- || o ks E«u'

-
i a | =1
g ¥ i % z
A, Px s ;
ArngEg, X BmH L | W 4 E
N~ AW i a ff
L EXAARGER || * g P ﬁ‘“’i X it
e : iy AR Ve T
2. BATERIZH - F L% :
RBAKF - : i e :
. MHTRMMAKE | 3 3%? T
% EEAEAE A

fa iR 2 'Cé" ﬁ S ﬁ'] LAZ

(=) FRELHAEZHS
AR HMEUDET (FRBRL T OB ) FHegilafdpdiy Th % =8 4
ERREOREFRGFE I ZLRTEE G ARMEE FB(ERARLD 4B )
TREFH U KIS e F > AP FFI P FEFLEESLRL LEV ARG
LPRAEEE P e o R IEE R RBFESEUNER -

FHRELATFRIRGERE > BF r:&;ﬁﬂ’rkﬁrﬁf’*h TRRIFEL 15‘?7@‘% AR
BAIRE R B R LT R G TS KR A 2 E N B G adrdl G
%%WQ%*Bﬂﬁﬁﬁﬁﬁmi’@&Qiiﬁﬁﬁh’uﬁ”ﬁ%%?i&%
(=) @ FEE R F A

B A E R B SRR AP E P Rt S TR A 2 TR
ﬂw;ﬁﬁ;‘f | FERIfS 0 BTN PEMIEE R B X F\»iﬂh?ﬂ: % 4 ,vfa LA FE
FIRFERZFETESE 2 P2 2P LRRFEAGFRITE T B2 KEF
AEFHEE LR %N#Euf#grﬁg&xﬁr]; R TR G A B0 A PR g pF
BFTRDPEEAREE T PAFFE LB E AR BETFEIE G %
BARFR CAEENERPRAFTRE > ERIEEEE > UG RETREEY -

F-110



2017 ¥ B 5B ERFRERHBEHE
T~ BwmREk

-~ &.;ﬁ
AT EE TR R A ) 2 BRSO R LA R R 2 R RARR 2
AEPPLRg ek REAAME g2 59 0 Bim s o™
(=) %WUREF R a3 hs) FHRTE LSRG
G GEE S HPRERV R B BEE AR G £
oI F R RBELGAR > REFFHE CEGE Y e fRiu R 22
RIS P RERFRR Y B BRRS LRB PR R
ﬁa%’_ui <,§,,'#A~ NESE:E A
i LB rs\ﬁﬁﬁfﬁh FRIETBX > AL E g‘;?# +
iﬁﬂi%ﬂ IFiﬁﬂ i f$$¥é~rﬁ”‘“ E Rt R F kR NE Fh ’ﬁ*iq_ﬁ?'l
G BRWRENPRERPAGTIL  HEIEEER KT R ﬁﬁ%
Kﬁ °
(=) REFRER eHF
u&.ﬁ}iF’“ﬁe’ LAl

|
e
f
==
=
‘H*

BREEEAR O EMNETIESY
T FEE TR RTEE & r%@ﬁfﬁg{:@]y FHARGE
FHPHLEG B R b A HERF L SRR F LM R TS o R
SR S %?ﬁc’ﬂ**ﬁ%&%ﬂ+’zﬁﬂ;wWﬁﬁﬁﬁﬁ
-
ﬂEl_r
N
) ¥

P

FBH RS o RGP T AP SR SR SHL BRETE S G

EEEAE BRI HEGN S WREETERP A RE S EIELECE 0 LG o KR
CRIE
(Z) FabFL&E M B E %&ﬁﬂﬁgéﬁ

ﬁﬁr&%:%%Jﬁr&Wﬁﬂjiémkm 4 uatiEd OEARTEE S
F2 gREIE . P ET EIFEAR R 20Tk 7;.—‘;:?;? RS R F S IR AR T
MEBE N ERR G DL ERTRE  HFASLTES A AT AA R MR
z ~ 2K

EVETRHER FRHEHRUEIAFEHLIT VB r&xﬁﬂ—_% 4,2 Tw
ﬁﬁﬂj’ﬁ?&%ﬁéiTé?ﬂéﬁ’émﬁﬂ % ALY H e R AT
(=) %L‘”"TL?I“' Lo HiEBREIFEP

FH GRS § - B DICERRA 2 RO ETR o LEE D E R
2 54 TR AR ’%E’¢-arrﬁﬁw%mﬁﬁ’ B T s s m

FRL OB ERAFEEHA AR AT JM NALFERAP FREES L X
2 YR TR RE E Y oF o
(=) £ R'& P2 832 2 AN

& iﬁzﬁf*,__ag,n_tiﬁ?ﬁtj — PEM O RIFEH
S PRI E KRS ESR v G
Eh s ok R R B BB P stk A
Foo o TRyEAtE FHCL 0 RR R RALE B KX TR

*
)_
ﬁ&tm
.
o
jﬂ'\i

F-111



2017 % 25 BRI § RE TR B

g 2ZHE
(Z) s FERGTY P RS

LAY BRGRETFIEE A ARy EAERIERFIFLE T L A4S
U S %@lxriﬂﬁ&: L o2 2R g AP RRCFEERFT P
Bhedpsfe s » 0% L0 R v W VAR E EL R R E TS
LA R
() HFHEBR'G TS > ®BFRHFER

Mﬂ’“ﬁ“wﬁﬁ T140119 s #rit i 442 | 5 8 - sz; BN RN T
03l #3526 2 SR 5 ARFLF T £ RS 'rw’uﬁmmwﬁ XX}
HBOB) 7TAAMAE G TS o BB TR EIERZ ﬁ"}fi CRER A N WS

wERCY 0 RS R G R 2 R

(T) 37 24B ~ BT RTE e &7 R

ARFLTEHLFUL BB RR P doR AT R G F IS FHEH O T ALY
FAFARGAA LR GTFSF 0 BB AR BTREE L RET VRIS B
%wwm%w%ﬂfzﬁﬁia%iﬁiiﬁéﬁ&’ﬁwﬁﬁﬁiﬁﬁzﬁgﬁéo

F-112



2017 ¥ 25 BRI B R FWER I §

g
LA LA
1~ %23
(DY #AWEPFIM 2010 (REERSFL T FTEFLEHYTEEIP Yo £ 24>
B 2% -
(2)F # i~ thiz4h s B4 0 1996 - (SRR E ) e A AR Rz Y < 8
(g ¥ 2014 - (R'GFRIBHEFiR) 44 T aWEHwDP o

(A)Z P »>2009-(SPSS4E it o* @ S REMTFIR)oAA 1T AR IR F o

(5)F ek~ Thsost ~ ZAE ~ K8 2 > 2003 o (FTAMAFEIER ) o 24 T B2 3
- &

(6)® EAREPFINEE P £3852009 (FEERGFLITEEP ) o 4 F : WP
Lo

z\gp:.]gyzg
(DR B L2007 (1 AMERGFF R A2z FH—UFE VR EFELH )
(iz22 7)) % 48%5% 14 > F 41-50 -
(2)% 3T > 1999 > (JRIRATR R FRE S8 22 SR (MY EF)> 5 2TH - 7
21-30 -

S ik
(DFEEg 2007 - (F# R EARHRPIPREEIRERFLAL ) 44 AP F
2 ERR P Eﬂj"%?jj};—(,};ﬂ% AL o
(DG s 0 2005 « (B F2IHFE S® o finioz FlEHH) - 44 AP £ 4
2 E R Eﬂii?j}ﬁ;ﬂ;ﬁ S LM o
(DR - 2014 (AP FEHGFE B EFZ2HFH) - 44 AP EHRE R
I FILEE BATEL -

(DBLF 2013 (A RErHp M AHEFELF FE) L2 Ry 8
FRERAY ARG IIEE LAF Y

(DM%3 > 2013 (HERIFE L2 M) 41 AP EIDNFRABF T
B AFiE R LA

4~ v

PEAFEEP NG 2015(¢ FAR- Or ERPFEL L) Et I FpINe (¢ EF
AR E PR EE) » (http://report. mnd. gov. tw/ )

F-113


https://books.google.com.tw/books?id=jxdF9-jBX1sC&printsec=frontcover&dq=%E5%90%B3%E6%98%8E%E9%9A%86&hl=zh-TW&sa=X&ved=0ahUKEwiYuNjbz4zLAhWFUqYKHTvTBzcQ6AEIGzAA
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=ESRKTZ/record?r1=1&h1=1
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=._5yRV/record?r1=1&h1=5
../論文集檔案修改過/國防財務管理/Application%20Data/Microsoft/Word/中華民國國防部
../論文集檔案修改過/國防財務管理/Application%20Data/Microsoft/Word/中華民國國防部

2017 % 25 B AP § REFER BFHE

2HRFARL A F-T IR P ]

B R Bk R
R~ FHBERT X
i &
AR Y A& P L F3foT ) (Peace Dividend) ¥ 2 R 72 2+ ¥ &2 B P 5

= ﬂwﬂi B RHEMRTT > uE iR 4R iﬁﬁx(Metafrontler Malmqus
Product|V|ty Index): =iz 23k 2005 3 2014 # FF &L W24 A4 2 v - H XL EH
i (public-choice approach)i * z_ #t#ica i S B q] > B EF - B R oL :? B (s
ﬂ‘ffﬂi #OFGH TR AT eI HRRE A 2R TR R 0 S
Wz {5 2PH Aol Ry BEFHFRFFLD T 5:54’}5;' gy @ A fed )
ﬂ - BRI 2 - MR A4 2B FRE ST B ORI P E S
BiaFfem 3 AR > REMA T o oL 2 ﬂ@’«]kﬁ Py REFRE-

f4

Mo - £ R 3 LA A9 fdi s foT 2l BB A

Productivity and Peace Dividend in global countries

Wen M. Lu Kang F. Chen
Department of Financial Management, National Defense University,
Taiwan, R.O.C.
Abstract

The main purpose of this study is to explore the impact of Peace Dividend on global
changes in national productivity. First of all, this study assesses the change in productivity
among countries from 2005 to 2014 at the different levels of technology using the
Metafrontier Malmquist Productivity Index. Further, the logarithmic linear function
established by the public-choice approach Model, and measure the peace dividend for each
country. Finally, this study uses the vertical and horizontal data regression model to analyze
the impact of peace dividend on national productivity. The empirical results show that after
World War 11, the global expectation to a peaceful environment, will choose to reduce defense
spending, and through the transfer of resources and the formation of peace dividends, to
further examine the impact of peace dividend on a country's productivity, found that the
results will be due to different national characteristics or regional Environmental
characteristics vary, but on the whole, peace dividends have a significant impact on national
productivity.

Keywords: Metafrontier Malmquist Productivity Index, Peace Dividend,
National defense expenditure
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TP 4o BT @ g 4 A gl RS R R R g B EF T
B - F A A Rl R R T UBETR R ARE o 2
FEFAA RS RN BB TR RE A ERT v IR FRBL AR F L
PR AN FDNIE o= X H F A ;}ﬂgcm‘*ﬁ“' MR A g4 anie A dean R
lbﬂfr’:}i,{h‘ &4 (2194 ) (Chang and Luh, 2000) -

Grieng 4 A4 BTl - BRPIE AR NREBMEHE Bl 4

PREF HRE SR AFL A b BRI AT REFER
FRARECEF A RO AGYHFT > SRR SR LRV R T
e ipd Bl - BEITIFEDL A H LG ER L BRI FOE AV Ao B R
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PR ErAL A A 0 ESE TR EZERRREY R ERL FonauEg o
Hayami (1969)4= Hayami and Ruttan (1970, 1971)4& 11 7 % ¢ 24 & Sdk
(metaproduction function) sz & K 27 e EHH2 B2 7t infisc o B R 4 2 Sl
RF BT S TG A chd A J‘”K”‘ A v AP ek B 4 & B o Battese and
Rao (2002) #* % I+ 2 & w@tmﬁiﬁ. SRR AR A B A E e o
EEFEEF F Fendgisa g T 7 f bl w| - Battese, Rao, and O’ Donnell (2004 ) #
32002 & B 0 B DT AR o AP RIRET B Reng E kB EFF A A2
T5ET BT RAR O @ —El’ﬁ ERERA A SFPEL o
Ohand Lee (2010)#-% i P 4 & S Bceife 4 B~ 22 483 A 4 A 47> 252 2 o if
ol IR T ip #c(metafrontier Malmquist index) - +* 4% 1970 3] 2000 # & 58 i ] fehd
ALl HFER A RS Bl A RS Bl R R (1)F R HATRES
e AT I (GEARTE) o ()7 B AR E L panie N FERE R (£)] —T”T*z%) 3)* ¥
PR L B P pieAR R I (AR Ak k) o 2 I F_ AT EABHAT F D
PR ET 5 PP E P R B HGERE > PR EHNLAE YRBSHBM A
Pl HATKET s EH I o AT 4 #58 Ohand Lee (2010)#7#% ) chs i B &
SAA REAA RIS FRRL LA R o

E o~ o )

BB DR g AL FI 2 feT e fsthaT T AR Apg Rl T
5PLP o Russett (1982) A7 3 dp 1" MM-FT iR » 22 £ 4 24 cOFp L 4> THAF
W E RN ML R R EF KT G 2c% - Landau (1996 ) 7 g #F 3 T e 241
G RRG o FEEERP AR RIE LR E > NI ] ) B AS £ F sk
F2oo s LN A&
Davoodi, Clements, Schiff, and Debaere (2001 ) 4%+ 1972 3] 1994 & & 130 & & %3
1umzni$+ga Fitadd T el 2 FBL8 PRSI AE ol

Flodt 2 el 29 i J%Fuwﬁ]m T&?S‘Efﬁrﬁﬁ’-ﬁ“ﬂa‘g"mm@'? m
3 OATR I o Ozdemir and Bayar(2009)# 7 &4 B H 4 » gl 5 & 4 chfe T 4] > 7 7 5%
Hﬁ MM EE L T E A fR T KT o ‘“’SF'BKHFTﬁ»ximf{E{ # oo kihlz oz
%+ #-E % o Besley and Mueller(2012) 4 $+2¢ € f 7 tde B foT iefe? 5 & =
B g m ot )2 R ‘FE_P%%E—?%J fﬁ‘i&ﬁili"’h’éf%'i THhp e
MR FH e 2 frl SE U ‘**‘Jv R R P‘f > Feder (1983)# ! 7
- BARPER SN F % ;;,kmk PREEFT AL REERD B RIT
Fompe § e i B ‘3‘_,;?»:,“ £ A 4 B 5 - Biswas, and Ram(1986) 7 Feder (1983) # ) e
#4244 Feder-Ram #1073 J CEHEAGRP B R RS R AL B R
Feder-Ram -7 #- 2430 B3 F £ &7 % F’“KF"’ Fo¥dagriridgromdgid i

BOoNZHEFEZTINMANFIAFINMAE »1’\‘4‘;’:{% o
Aslam (2007 ) ¢ * Feder-Ram #3] » 4-%+ 1972 3 2000 & ¥ 59 B3 & ¢? R feh
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B RAFHE R Y RFRP R L 2GR L Bl 5 o 2 SO LN L4 A S
B Bl e ZALEINM S WFINP ~ GARNE LE FTRRRT o P B R 0 TR E
ME A D B e 5 F 0T A § AL S AL € VP L ) e I F e
AT IREATA fe R € F SO B R S o Hewitt (1992 ) 2 Davoodi et al. (2001 )
RIA A o X EFBILRBER N - 2470 & HF 1‘!.%?]1‘?* iR = s SRR EA B

Moo g b mkc;l% BRER L U £ f*“ﬂfrl e kS 2R E AT ECRH R R
L TR s%’a‘&@u%p/lﬁrﬁﬁo R e | i ’ﬂimréﬂfrl IR RERERRE
W el H AR

I RRLAES 2T fINBmE

Ward, and Davis (1992)7= 3 1 4':3,;1948 & "J 1990 # ¥ WM& F & N frig il £ 2 Fen
Bao iEa AR T 2] o B % AT A 1990 & SRR B LS SARE
4v 259% % 4.59% - Chan (1995) R 4% 3¢ 7 B B £ W en® sy 4> 11 2 i 8 feT )k f
BRIFFTREL AN OV AR AT RPETRT & Fla HFEBFIFE o EFRAP A
BT AT R ARG 0 A BR 2T 24 a7 3354 fie - Knight et al. (1996) % G
L ﬁr #-3] (Panel Data Regression ) » ¥+ 79 1 B 72+ 1971-1985 & & cnF 4L 22 % % &
I WF?J» H‘ﬁ"ﬁ‘.m 1:,\,W 5 E,é*r;] B ,-L—\_L B ’%F’“? ]v} s 3 r§ m]_&]]‘f;\ H;,rz_g 4 #Lﬁw{}@ ~
RERPF AT FThE Y @ - Em B8 34 424 77 o

%é%‘ﬁ?%%ﬂ’@ééﬁiﬁpz%@ﬂmﬁﬁwﬁiﬂ4@%&%1%
T (2T AT 2l FRAIT IR G 2B T Q) 2R R ITRE >
SR LIPS TREATAF > BERETIE > THRL T *1 kg 2y
Heifie

PP O PR R FHIRP A NLTHERF LG Lokl

I5MAG e FoMA O BETRMEG WL R Ly afe T IR R R G
LB E R B2 L R0 DR E BB 0 R o e
R 2T G B kAo T ek & IR R Fle A7 3 B ut 4 Davoodi et
al. (2001) #72& = 2 $Hc M S FH R GFE T oL o] > B RARAR AT E 2 fo T &
?ljﬁ’gg%ixi\wé\j\q_/k?\:}'ﬁmp e EER e ER K Jfﬁ"ifﬁﬁi——p“;mf’}o

- ERER

AATT AR RG A > B S 2005 & 3 2015 & 0 £ 310 £ 0 U ELRRE T
B R RRET O RFL A L5 ERRE oM TR R T
EFEEA AR ERNTOAIH R 18R R A& FH AL THEF
fRERE T E L o7 T # R G R % #oeE 15 ¢ (London International Institute for
Strategic Studies, 11ISS) = '+ # 42i7(World Bank) ; T4 E -

£
4
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= ~F
F)EFERS 2 RS Bk

AT s f % Ohand Lee(2010) 42 12 X & <4 3 4 Rl E W
FLAA X RERE A A S iAld = B & s £ R4S e & (the component
distance functions) > = i & & & %] £ #p &5 H ¥ 8 & (contemporaneous benchmark
technology set) ~ #5#p & 5 i & (intertemporal benchmark technology set) 2 2 &5 Hojis
# & (global benchmark technology set) -

M- PRTKET 2 He RZFHIEFHEE E BRI R E R 2RFHNE
L & oA w L %551 (2) ~(3) (Pastor and Lovell, 2005 ; Tulkens and Vanden Eeckaut,
1995 ; Oh and Lee, 2009):

Pl :{(xt ,yt)‘ xLs }% B oPot1,.2% )
J
I _Jpl 2 T
P R —{P Rj UpP Rj U..up RJ} (2)
G_Jpl | |
P —{P R] Up Rj U..UrP RJ} ©)

- Pl e SR BT 2 R H 22 F30) 8 PR FRE L (A T 0
W) Al - PR ET2 NG RPHRFHEE A EDRFEIE L T B
FHEMFEL > 2T HNEE B FHERCRLL A7) P AT R Y
Perm R IR 2 2 ARk B2 - Fe P RlofR:FPEEHEFES B
RAFFHIEFHME L > Bt plled AP L2 EFHE S -
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=== (ilobal technology
—-- Intertemporal technology
—— Contemporaneous technology

¥z

¥

Bl 1 =k#A %5444 LM o 74 %k: Ohand Lee (2010)
SER- B L SRR TS

Oh and Lee(2010)£ 134 Caves et al.(1982)# ! m;
T2ZEERZEFH -BHNME 2RFEIE LA BRE MRS A WS F N4

(5) ~(6):
Ds(xt,yt):inf{¢>0 (X%)GPSR i },s:t,t+1, (4)
D! (x,y):inf{¢>0(x,;)eP| Rj } (5)
(6)

DG (x,y)=inf {¢>0|(x, y/$)ePC }

IRER L EF RN I T TS R R S TR PR R

] —

ip#R]d Ohand Lee(2010) T & 4

G, t+1 t+1
D~ (x ',
M G (xt yt X+t (G : yt ) @)
(xy)

A EiEE £ R ER S LA

@ 1395 Pastor and Lovell(2005)4% #1452 & < 4 & 4
R A o N e

3 ;}%g;;; w l};ﬁ—ﬁq;:,\:’l fe erite = o l}g_,;b./,,
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G/ t+1 t+1 t+1 l,t+1 t+1
DG (xt+1, Tetl Bpg!ttl TGR
MGt yt XLyt DOy ) y « — EC x BPC xTGC (8)

ety  TE!  BRG!t T TGR

H ¢ TE 3 3 (technical efficiency) » BPG 5 £ i ¢ i 4% v (the best practice gap) -
TGR H_Pojtsar v ok F (the technology gap ratio) » * %Pl — #¥ %) 2 Fojke kT 82 > 5
4*‘4*% & A, & e ek T2 Y gl B (% (Battese et al., 2004) - s=t,t+1: @ EC 3 2%

% it (efficiency change) » # & ;p| & d Féreetal.(1994)#% &1 » <3t 1 pF » 5 &€ b
- Eﬂiiizfiﬂ%ﬁﬁ LTINS F 27K PR F - BHFez Jurgs Lt
# R Ei84 - BPC 5 & &7 B4t v % 1 (the change in best practice gap) » TGC p| &_# i+
i T v 5 i (the change in the technology gap ratio) » & & ¥ fe ek T > HjFE &K
ii&%@ﬁ(ﬁﬁ>@&o

TGC & ip| €2 Pastor and Lovell(2005)#% 147258 & < 4 & 4 i 25 07

2 Jawo heor 3 #-4 ﬁﬁ A FEELL 0 TR D A REER G AERT L
ﬂ. FFTE U] 0 » T e g A R EEF AL YRS L A g gR -

DTGRP AT AR T A 2 RBGER AP ST - R A ik
#-4] (Cobb-Douglas production function) 2. %8> £ 5T 4, &2 T¥ &4 | F5 38
¥ ;4% TGDP, 15 20158 > o~ 22 4 B gk IF'L%:,%::i&rz\' 1:

AL HERER S LA et A TR 3 Uk

% HIE P ¥ = -
% Capital  _ . RFAUE (CFREPRRT) AR
i gro) PR FALD W REGERE EHES

Labor BERMY I RRHEAER A T R &S 15
TR O (3 FHAH KREND AT DG AKIEHN LA AR
‘ ToPRikE B ¥ B 4 il o

- IFEPP (- BERE-F ) - BRBP D
BPHE~ EaEd?ird gz pE 4% (A&
$ i) 0% F§ & (market value)

Rp 2 AL GDP
i (A 4138)

o FA R R R A

(= )=t =AY

AT Y- BALEBFATH I T 24 78 > ;83 * Davoodietal. (2001) 12 2
LERRLLNFE ﬁﬁﬂﬁxﬂﬁﬁﬁm’7ﬂ%ﬂé-w’wgﬁmﬁ&ﬁﬂﬁ
Al (Log-linear) - Davoodi et al. (2001 ) Repo it R A SR A D EERp A S R
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|4

TEALE AGT 2 A S ke 58 (9):
W =f(C,M,0,2) 9)

HY CHEZAFIMMILFT (private comsumption) » M % ® i £ 21 (military spending )
O # scfrzE@ 7 £ 21 (nonmilitary government spending ) » Z # B 34 {2 (state variable ) -
Borh s BEFCREAA D BR A NP E T L AT LT AM % 403 58 (L0):

G=M+0=GDP-CA-C (10)

e Girrgt > M AR LD O Ffpzbm b £ 0> CA G bR § e s 4
(Current Account Surplus) > C 2 X IR F o prPFRAr # - B2 272 & S8 A
Wor o VO E B AANEARA . Sl (e E 0 (11):

W =c%xM”P x0” (11)

B B AALEARTIZ A IS 40 BT 0 B4 x BT 30K 065 4 GDP
E AR BRI - TS BES ES o 5 A L S AR SRR R B
T4rE 4 (12):

log(ME, ) = ¢; + o, log(GDP,) + «,GDPA, + ,IGD, + ,GE,, + r,CA,
+a, log(POP, ) + a,UP, + o, AFP, + o, DR, + U,

GE, = 5, + p,109(GDP,) + 5,GDPA, + 5,1GD, + S,ME, + S.CA,
+5; 10g(POR,) + BUR, + B AFR, + 5, DR, +V,

(12)

B TR ARRS ot EBER(E) ) U v, AT 0 B Rk T LA RP bk
20

Al 280w fFAtrgs  HE DT ARG ARLEP L DR E
(ME[) * S 5 ST - A0 5 THRAD £ 12§ Al &l 2Ry &
BEEuRp L N2 Bkl B ET oL I E(PD,) » & 4% (16):

PD, =1- ME, / ME;, (16)
02 BT LA
L LR BT AR
ME Ao Lo R 2 d1/% Lo
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GDP =W T 1 GDP/ s 4
GDPA LA R GDP = £ =

IGD Eﬁ%%ﬁ& GDP X ik 4 f 47 #c

GE FORRRA (Fefpsp 2 Bi-F L 21)/GDP
CA oh 3R E TR B AR b 3R = F bR 2 4/GDP

POP AT RS

uUpP AR FH A ¢ /BT

AFP B4 om g FE A /@A

DR [ BEAC/HL G

FTH &R TR L&, hp 2B R AETF L (SIPRD2 TEE A0 | R patE
BG3RE R 12 € (11ISS) » BT & p e B 427 -

[ErrfE A2 FERF AT RS F201& 5 afoT qliEs
VR R ety A 0 g fr T e flEARR o R T BIPPL SER R AR

”5iﬁ*%&uiﬁltﬂw’#@¥&ﬁfﬁzﬁwm£@;
B H AT fe T R RE A4 LR

B REAIT

AFETHFARPEFELEEFALT BRE  FIPBRRI § e Gl
dAFAEF Y AAL G R Rehd FPAORT R b Y LB R o
LE RHBREA =W AR EFZR AL EYIREFF > L TR 2 G < 8
T TS Mg Rk Fey Ml MRS FN R R D kAT 0 X8
* e i e ) KB R o 138 BRI FF A D L RFRAcE 34T

Z23FLIH*ZLARF AL RAL 2

il GV I PR e L A A B
R ESLEuR o 7 B e LA RAe A = f 3
2t . e
%‘A'g‘ z ;}1 @ _g ‘%\ E;(:I :% ;I'?—_:l
% 1 ) ’ ﬁ—l ﬁ" ‘T—' I;h’
O \ Pge R B A v Bk BBt v %%%
fte 41| 37 BB T & e o 2% RN
L * R 5 * #7911 & F
%~ R Ty = F % B & LR B A
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5RAYEEEEER B §

FEMER b= R W 057 BER I
R EfaL A s, BT MR L o FLY Ty
;‘4’:1‘ l% ]—;LU?;F‘ EE&‘]

Rl R rH R ¢ R
p oA % i = B ka 1y
EEF 340 4 #r2 fF+ % 5
@ T B
o= P& Rl *E N R T
. BlS% & 4 o
49 ¢ 4oR W % % 7 i A
AEHPL REVE ¥ 4ot g P AN I
ﬁﬁ?“? L L Bdadte SRR 1% =@
¥z g E T I 22 40% p¥d BN
Zga:’;‘d.l "‘J’: i‘!%’ﬁ“ﬂ 7% mﬁ.;-n"' '—lxi
i’—ﬂft’@?] E 13 4 R /e U & 5
F TR
¢k I P F PEEfly LZERE I AR = fr
2N E R = [ rd 7| e
vA fE R 4 R = e F A I Bt &
= o v v ‘;l,}l%id‘ ' ~
o 8 Atk + i o o i Liferw 232 H
- ~2 A4 0¥
%4 ﬁ."lﬁFPi%?‘%‘%ﬁ%“g‘ﬁvié A A4 dp¥k X2 5 2000 # % 2014 &

2.+t E AT o

4L i ensg it fg_mf’ﬁi,{:} » ¥4
A4 i > EC 4 2% §

% » BPC % & 4

0.01% - #HFKE ®wETE
£ 2.27% > B A& cf] Z 2L
I E < FEMN

i 7\—45 v BodF B g o
ié#ﬁ: e g

LR

He PC(Product|V|ty Growth) =
Flhifd L E2 A
5 l ¥as & Ak
Tt TiaE g AL
il Sl jéﬁ‘ﬂ i"‘ KL ‘5#:4**’”77&;5‘.

434 2E 3
£ 7 1.09% > %7
. 0.52% 0 %77 F & B RAARFERE > 7

. 0.57% > TGC & HjfFak v vt &

ITrE s 4 A
DIRER A

PRLE Y 1 BT es 3 LR E R

T 455 190,074
BoAhpl LY A g TR
B R AT

li_f.;{’

VTGRS gL E AR TihE #

Fgb kg FHAE S
F A A b
MR R EN S T A TR R EN R R
BRA S TR L EMNEE

: -gé

12

%ﬁn%

P

P it 1 AR T L g i
ﬁlO%’&immiw’ﬂﬁllM,WWX@ LA RN G
53
3

LR L LR SR ST TR IR N B S UL L E AR R Sl
REEREH - F2H2 A 2 HDIR AT IS FAA -

%4 23R EH F 2005 % 2014 & 353 & 4 frdcd
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PC EC BPC TGC

Americas 1.0076 0.9772 1.0260 1.0050
Europe 1.0227 0.9899 1.0309 1.0022
Asia & Oceania 1.0065 1.0407 0.9567 1.0109
Africa 0.9993 1.0239 0.9875 0.9882
Middle East 1.0165 0.9976 1.0185 1.0004
Total 1.0109 1.0052 1.0057 0.9999
1.06
1.04
1.02
M Americas
11 i Europe
0.98 H Asia & Oceania
0.96 H Africa
0.94 4 E Middle East
ld Total
0.92
0.9 -
PC EC BPC TGC

B 2 23 % 2005 3 2014 & T304 & 4 jp#cE * W
ST e flERTFERF R L
BEPET el v f IE 10 & 2ot a I f 8 2 ARH - E
U SN TR S a\?;m Fhen BY LI LTWE LENS 4ok 5o m B 3R HEArT
EAEARR B G N ER P F P E M LA 2008 £ B R B DEARE D

AR R N A EN S 2009 i EF M Bk

%5 23 & ¥ % 2005 X 2014 & foT Ll E S 4

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 all

America 3.0058 2.5380 2.1267 0.3034 -0.1865 -0.5716 -0.5523 -1.3385 -2.4035 -2.0081 0.0913
Europe -0.7970 -1.0295 -1.5085 -1.7271 -0.3638 0.2366 0.7217 1.4518 1.3697 1.5276 -0.0119

(?(:S;Znéig; -3.1207 -2.3985 -1.8952 0.1598 -0.0026 -0.0599 0.4417 0.5620 0.2279 0.1468 -0.5939

Africa -4.3395 2.4768 2.6690 -0.1079 0.1401 0.5146 -0.0990 -1.0920 -0.8453 -0.7631 0.0771

MEiggtle 1.2737 0.3261 -1.3895 -1.1776 -0.6917 -0.2774 -0.5313 0.6058 1.0453 0.5131 -0.0303

all  -1.1341 0.4556 0.0982 -0.6307 -0.2077 0.0575 0.0643 0.0936 -0.0019 0.0228 -0.1182

F-126



2017 ¥ B 5B ERFRERHBEHE

B Americas
[ Europe

[ Asia & Oceania

1

- [ Africa
-2 1 Middle East
3 —— ||

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

W3 23k & ¥ ¥ 2005 3 2014 & fo =] AR

peob s AFE T R4 0 2R E 2B FAT 0 £ 6 .27k 2005 2 2014 & F'&?%r?ﬁ
¥R A TR RRER AT {eT F7 7 #7(Peace Research Institute Oslo, PRIO) >
HZFREEL G 38 RARE &BFRE %&ffﬁrﬂmg“ P ARFe V- I—:\E&]R
‘\‘Kf\‘%hgﬂ ;”FEWV?\% BitrR E i* iﬁmmﬂ; jfilf-]‘ Fﬁm} ;“fﬁh‘x,mﬁsg;%?”i
PIeR A st E 2 e 62 R EF haork -

£ 6 2722005 % 2014 & FHrR ¥ & 434
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Wpk«=2¥ 8% 32 33 35 37 37 31 38 33 36 41
ARG amREEE 30 29 23 36 30 28 41 45 50 6l
Hiflh+ F ik 3 28 28 30 21 21 23 25 29 26
&3 97 90 8 103 88 80 102 103 115 128
TR KRB # T = 3 9+ (PRIO)

KR AT ER > 23k ehfed ol BB R TR 2 BRI B EIMF » 8% > § B2
TERES S BARD 5 e 2 flE 0 A - LR E R H 4o o 2l E R IR
By > T T g Ao e I B R E B e e M o

- AT
| o —— LIRS

-0.6 I
-0.8 I a0

-1

‘ - 20

1.2
-1.4 0
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W4 232005 % 2014 & Ffrd i@t @rR B 21 R
EofrtafiHi s L B

MSF AR et icfled bR $ N4 34 il AR RPH HT LG 3 FAR
R B 0 FIP o R0 - HRARA P T a4 &4 2 Fenp Bt ATy R o2
P A4 A s w3 &% (PC-EC-BPC 12 TGC)A u| ¥ 4 L%l & v
Tl EEH HRBEFHKPD D1 D2-D3 2 DA)iF: i & A gl A frd |5
GHE STELL ) EMHA L BRI HIREN T POP(R L4 v ) ~ LAND(H
25 )2 ACTIVE(RI 7 E % 4 v i) -

e

1.06 0.2
1.04 - 01
1.02 - o
- -0.1
1 PC
- -0.2
0.98 EC
- -0.3
0.96 BPC
P04 TGC
0.94 . .05
=eape==PD
0.92 A - .06
0.9 T T T T T -0.7
Americas Europe Asia&  Africa  Middle Total
QOceania East

W5 23 % % 20053 2014 # 2 & 4 p 8l fo T = E B A HFRITRE

2y

EEFRFAID AR {12 RABH AL PR AR £
4 A4 A BEwd T P UFRT 2B R F APC 2 TGC A4 B E % » wp
frl A A R EER T SR TREFRE RTERT T 2l E 2

IR AFAETEE A2 R %@{%E*%i DO Y gt e Tt
%TL v @ TRk oot v A& mﬂ* LEE AT P KT T g AR R S H g
@ oAk IR EEE R ER E S *ﬁ*#ﬁﬂt—i i A e B R TR e
ERAF B R TR T R A F T E Y X E R $ N3 G4 i R A
k2 e s, @ b R %ﬁzmﬁ@ »PC & D4 & # &g % »c% ; EC
A D2A4 B ¥ % ;BPC D3 A4 E>% » TGC AL 4 D4 F B ¥ ek » i &
FTARZFAMLAS A AL STy HFERE RPL RE AL AE 20 F AR

FErgeniTiE o

gy

qx \ﬁ'—

gq,w%m

427 frnflfd 24 2 B

A4k
¥ PC EC BPC TGC
ABS _PD 0.001* 0.000 0.000 0.001***
D1 -0.019 -0.036 -0.005 -0.002
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D2 -0.007 -0.038* -0.002 -0.003

D3 -0.022 0.029 -0.069*** 0.006

D4 -0.029** 0.013 -0.028 -0.024***
POP -0.003 -0.002 -0.001 0.000
LAND 0.004 0.006 -0.002 0.000
ACTIVE -0.002 -0.003 0.000 -0.001***
Adjusted R-squared 0.009 0.021 0.020 0.067

Ll % PC(2 A4 #14)~ECOeF %) BPC(ﬁ’»' FEae v #14) s TGC(# i
WUt Fgil); AR ERYE ABS_PD(rT 4% HiE) ~ D1,D2,D3,D4A(+ %
e B 5 A%k D POP(R 7L 4 v ) LAND(@H ® f% )& ACTIVE(R 7&
FACTH) o

2x %1 p<0l %% p<0.05 5 *** : p<0.01

L e

AL RFHT eI 2R RL A R %%°*%&7FﬁWLJT’
B2 1B BRFL 5 F T NEREREL F4 L
AR PFAEITFLIAS R F 8- ﬁﬁﬁ*?ﬁ‘£aiiﬁopﬂﬁmﬁ
2 10#F > 2 AERHA AR I HAGTTRAT
W r i IR ERF T FHREFRE R DL A
PlE 2 a5 RF AL PRI Ao - AT AREF T &0 b EF
w’&émM{§W&%ﬁw,?uwﬁﬁ4gﬁm$4ﬂ# .
fpi‘i-‘&é-r' R IR s TN E R ENERE o R AR E2EN

B E X EE2E 2 2 HEAE ST RER R oL 2l - H &
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Explore the Relationship between Information Disclosure,
Analysts Predict and Stock Price for the Public Employees
Pension Fund Investment.

Chi-Chen Wang  Syue-Yue Lin

Department of Finance Management, National Defense University,
Taiwan, R.O.C.

Abstract

To enhance the degree of disclosure of corporate information to reduce the investment
risk of the investment market for the stock market has always been an important indicator of
government to promote corporate governance reform. Analysts' financial analysis of reports is
not only affected by the degree of transparency, but even the analyst's financial report has a
significant correlation to the stock price and the reward, combined with the recent hot annuity
problem, the public service retired pension fund To explore its performance. In this paper, the
Ohlson model is used as the framework to discuss the correlation between the shareholding
ratio of the listed cabinet company, the manager's shareholding ratio, the ratio of the
independent directors, the foreign ownership ratio and the analyst's forecast as the
independent variable. Empirical results show that the ratio of independent directors, foreign
ownership ratio and stock price was positive, analysts forecast for the stock price also has a
significant positive impact. This article explores the situation and situation of the stock market
with the disclosure of information and the analyst's expectations, and hopes to provide
financial advice for investing in the public and advancing the fund.

Keywords: Information disclosure, analyst forecasts, stock price, Ohlson model
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The Shock of National Security Threats and Major Natural
Disasters on Government Annual Budgets

Sheng F. Wu @ Chin C. Yeh? Kuo C. Wang 2
2 Department of Financial Management, National Defense University,
Taiwan, R.O.C.
b Department of Accounting, Tamkung University,
Taiwan, R.O.C.
Abstract

Taiwan has suffered a national security threat in recent years, such as Pacific Island
reef arbitration case, Liaoning aircraft carrier broke through the first island chain, and the
defense budget of neighboring countries threatened to grow highly. Taiwan is located in
one of the highest natural disaster potential areas in the world. Frequent occurrence of
natural disasters that often cause serious damage. This study uses the time series approach
to explore the impact of national security threats and major natural disaster shocks from
1981 to 2016 on the government budgets, and the Granger Causality between the various
government budgets.

The empirical results show that: (1) the national security threat has a significant
negative impact on educational science and cultural expenditure.(2) major natural disaster
events have a significant positive impact on education, science, culture and economic
development expenditure. (3) The general government expenditure has a significant
one-way causal relationship between economic development expenditure and educational
science and cultural expenditure, and educational science and cultural expenditure has a

significant two-way causal relationship to economic development expenditure.

Keywords: National Security Threats, Government Annual Budgets, Granger Causality,
Major Natural Disasters, Vector Error Correction Model
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B ESHRER

LT T L PEY B ¥k £ A1 s j\;;rv‘ﬁ MRFE 2P 2 £ 4 3R :,‘gzk Loek 4
¥ HERILBANREEFLIF LR O LEFLF LR T 0 § A kR Johansen
(1988) s RELFEHTZ > #H VAR B AR %R E o BenEr o FHFER L
A= Ferif2 AIC~SIC BR] > i g | B 5 EP2 R §3 KT T ApPPF - 7
1245 Shibata (1976) # M AIC R #riE Bl ke enfE (S8 B g § 48 5 2 Wit > ¥ p A

1< :‘\ 3

LA R GIRGE APy R SICER: BLY R R Erd 5 RELES
BT zAREP LN RSEOEFELR I B GRS DE: 1LY -

#4 ADFH {3k T2 ¥ %

S PET/AERT Rl ]
ADF-T & P i ADF-T & P&
AD 4 #5E/EAB% -2565656 0.1114  -3.990681  0.0042%**
4 #5E/F 484 0206498 0.9969  -4.349847  0.0091***
A IE/EABS 0890526 0.8962  -3.217337  0.0021***
DE 4 #§E/mABS -1.968193 0.2988  -4.890591  0.0004***
4 #3585 AB% -2.806622 0.2059  -4.945931  0.0018***
AP/ EABS 1.021373 09159  -4.786609  0.0000***
ES 4 #§E/mAB% -0.651909 0.8458  -4.589436  0.0008***
4 #§8/5 484 -1.835131 0.6594  -4.551149  0.0048***
AP/ EABR 1727757 09774  -0.375121  0.5397
ED 4 #§E/mAB% -1.382868 05794  -3.591137  0.0123***
4 #§E/5 B4 -2.183661 04783  -3.564514  0.0510*
£ #HE/EABF 00015954 0.6811  -5.569689  0.0000***
SW 4 #§E/mAB% 0094998 0.9608  -6.398793  0.0000%**
4 #§E/5 48B4 -2.804157 0.2053  -5.296933  0.0007***
AP IE/EABS 230655 09938  -5.329215  0.0000%**
1 1%4% 7 p<0.1> **4% 7 p<0.05 ***4 7 p<0.01
2.AD : — dxgcird 4 (H i ) DE: R AT (E: fm~)
ES RypgFric i (B f~) ED: @B+ (@)
Wik agflt 9 (Hi=: =)
%05 B E ik W Bcie T4
R B & AIC sic
Jo % # ED 0 189.0246 189.6844
p%#cAD -~ ES - 1 181.6777 183.4553*
ED - SW 2 181.0973 184.0153
H2RENSMD | 5 178.9671 183.0485
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4 177.9342* 183.2017
= E & T
cd Hi9 s/ g - A~ 6 8 2 1D -+ Johansen(1988)+ #
& ’fﬁ/? R S & a‘*‘f“ﬁ?’%ﬁ* Sk R fchiB i e 3 4 6 Puitie T A

At T I0dE! q}* X Hoir=0> *AREPp £ 1(DE)2 - &5cir 2 H(AD)~ % 7
FE L N(ES) gAvE E L N(ED)E AL gL N(SW)Z F s el P2 1ex g
-

%6 LE LB Rp LN LT A

2% PU e T
T Ho r<o0 r<1 r<2 r<3 r<4
DE B 93.45425 5575389 27.9321  11.36711 1.776618
fD £ 5%%eR & 88.8038  63.8761 4291525 25.87211 12.51798
ED - SW P 0.0221**  0.1994 0.6261 0.8535  0.9806
B HHATE T
Ho r=0 r<1 r<2 r<3 r<4
wir g 37.70036  27.82179  16.56499 9.500488 1.776618
5%%eR & 38.33101 32.11832 25.82321 19.38704 12.51798
P 0.0589*  0.1532 0.4949 0.6626  0.9806
i 1*4 7 p<0.l> ** 4 7 p<0.05 - ***4 7 p<0.01
2.AD @ - Bpogpd A (H iz igs) DE : mtr 4 i (Ew:%,—b)
ES PRI AN (iR ED: G &40 (Bi: @)

cAaEEARTIA D (Hix:g~)

d £ 7977 ARREEP L I(DE)2 - kgcir £ 1(AD) 2 GAE B 4 :".(ED)E: o
iRk i F - Epoard N(AD)2 A B L N(ED)B e pr > ARRE R L D (DE)Y €
“{7 Hteo B AAFREP L N(DE)% - dyoir i (AD)ZE EAgp E L D(ED)Z B8 W

A NDE)EHTHAE 2 L L I(ES)E A EARTIA W)L EF f M > T i KkT £ H
2 v L M(ES)E AL ¢ 4TI N(SW)HE 4 pr > AR R 2 AU(DE)RIST 2 5" > Bg LK
%ﬂ@@ﬁﬁﬁ%ﬁﬁﬁ%%ﬁ?ﬁ%@ﬂ M2 g AL Mg R f .

27 LTSk Fa R LD (DE)2 £ L 4
DE ¥ AD-~ES-~ED - SW
DE =0.528483AD - 2.156679ES + 0.544833ED - 1.623011SW
(-0.2681) **  (-0.43632) *** (-0.1424) *** (-0.12942) ***

ol ()AEEL 2% 57 p<0.05 ***4 5 p<0.01

N

BAD : - iggeirt ) (H i ga) DE = 7 4 & (Hix & g~ )
ES: v #g<itid (B Ba) ED: gaF B (Hix: f~)
SW ik gAgfl4 4 (H i =)
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ARG AL LM% Pl R4e VAR B £ RS S BT hE DB 4
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LFEPRLF R 2 B RSB PR AFT Y ik Johansen (1988) % % E x KL
LE o AE VAR T W@ R IhiEP o LGSR 4R428(X 5 o F
VARBAI T2 ez tcp2 SIC & » Bz

TERFE 2P 2 LA A AT L2 i £ 85 AR
% 0 VECM i3] b ﬁ_'\/’a\"ajﬂl—r 4oV 13 25V 17>+

EFALLEF A R AEEF LRE - A EARFTIL N(SW)» £ 354 12 1 58 e
e‘t«g«g 062 %7 % - Srardt ) (AD) 2 WA 8 (DE) 2 v #£8=2it L 4 (ES)

gavE B A N (ED) @Ak € asfl 4 (SW)sa &  3afreans B & B (R 58 pF > € 12-62%

gt Gl AEE Y BEEFHEAED w»ﬁiﬁiﬁpi’:@?o
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Bpk 28 PR e u A NP P S s fIM B - i )
(AD) ~ B £ 4 (DE) ~ aivg & 4 (ED) 2L ARt H(SW)ER 7 B ¥ “"”ﬁ
FTPE e A0 (ES) iiden 10% T UEMFRY TLERFG L2 E P
KIPE- L MEHFORST - £ 2 RTREHERT L NPPE KT % F
2t (ES) et 10% T AEFEE  SAEL N (ED) Mt 1% 230k
FRE > TTLFRFS REAIRLIF LT PE AN EAE RN EHY
e TR S X R R P 0E R R 6 T
EAOFE e HRRE 2 PR AP L D U H B LA -

%8 LRET 2 v LB DAL 474
1% i

AAD ADE AES AED ASW
CointEq1 -0.076012 -0.261913  -0.043418 0.433781 -0.616992***
(-0.07961) (-0.18836) (-0.10166)  (-0.36205)  (-0.16339)
AAD(-1) 0.347758  0.151898 0.672517**  2.373678** 0.234669
(-0.23248) (-0.55006) (-0.29687)  (-1.05725)  (-0.47712)
ADE(-1) -0.019443  0.327611  0.079532  0.067597 0.026799
(-0.10385) (-0.24571)  (-0.13261)  (-0.47228) (-0.21313)
AES(-1) -0.006658  0.961743  -0.149876  -0.770003 0.480786
(-0.3082) (-0.7292)  (-0.39355)  (-1.40158)  (-0.63251)
AED(-1) -0.002026 -0.241641 0.0345  -0.147637 -0.121762
(-0.06275) (-0.14846)  (-0.08012)  (-0.28535)  (-0.12877)
ASW(-1) 0.072291 0.129662  -0.053091  -0.521857 0.216594
(-0.0788) (-0.18645) (-0.10063)  (-0.35837)  (-0.16172)
NS -57.10837 -108.6393 -84.82632*  -25.20539 -56.21715
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(-38.4188)  (-90.899)  (-49.0585)  (-174.714) (-78.8453)
MD 39.35555 -143.1249  93.4474* 455.1608*** -38.06213
(-38.4628) (-91.0033)  (-49.1148)  (-174.915) (-78.9358)
C 39.35555 -143.1249 93.4474 455.1608 -38.06213
(-38.4628) (-91.0033)  (-49.1148)  (-174.915) (-78.9358)
R-squared 0.315083 0.247043  0.409713 0.365964 0.62715
Adj. R-squared  0.095909 0.006096  0.220821 0.163072 0.507837
L (s BEL 2.%% 57 p<01 * 4 7 p<0.05: ***% 7 p<0.01
3AD : - drpgrir i (Hi=: @) DE: Wt & (H = "—é;b

)
) ED: Sav B4 (B a

ES: k7T #&2 ] (Hi: )
SHARrE 2 MD:E€XXARLT

SW:agagfitd (Hiz: R~)
AAD=0.347758 AAD(-1)-0.019443 ADE(-1)-0.006658 AES(-1)-0.002026 AED(-1)+0.07229 1A
SW(-1)-57.10837NS+39.35555MD+44.26102 (13)

ADE=0.151898AAD(-1)+0.3276 1 1ADE(-1)+0.961743AES(-1)-0.241641 AED(-1)+0.129662
ASW(-1)-108.63925NS-143.12492MD+46.11574 (14)

AES=0.672517*AAD(-1)+0.079532ADE(-1)-0.1498 76 AES(-1)+0.0345AED(-1)-0.05309 1 AS
W(-1)-84.82632*NS+93.4474*MD+99.44401 (15)

AED=2.373678**AAD(-1)+0.026799ADE(-1)-0.770003AES(-1)-0.147637AED(-1)-0.521857
ASW(-1)-25.20539NS+455.16080***MD-82.34387 (16)

ASW=0.234669AAD(-1)+0.026799ADE(-1)+0.480786AES(-1)--0.121762AED(-1)+0.216594
ASW(-1)--56.21715NS-38.06213MD+88.06557 (17)

I ~ Granger Fl¥ M 24k <
B R g E S - B R RE }_ e E A A RLT R E égﬁ,; s A | HE -
% (AD) ~ R4 4 (DE) ~ v #8240 (ES) ~ gl B L i (ED) #4b
?‘i H(SW) % Rz FI 5B ik RER S0 9o

d 497 FaralisE Rl 10%2 T o e » FRE XEHEFE LA A RLT T - ik
it N(AD) A B L I (ED)E - rcar it N(AD)H R T HE 2 L L N(ES)E T A
FEBALFRM G 2 56 VECM i fF= 4254 (15)% (16) » A~ - 4xscit & 4| (AD)

A FTIR*

_{d";‘_/k‘f‘;? )&l—](ED)Z‘?I %’Lg"j lL)& I—I(ES)]‘} L—’E‘J—ra'r]%rﬁglé‘ ’ {i@-"ﬁ‘,ﬁ?“ﬂr_
E{jz'h l—l:‘:fq_/klf\;? 1»»13{2?( ﬁlg" ]Liﬂ=<&ﬁ°LL:€_§/é§g—7\Fﬁ‘g%ﬂ% ;?/I’i 7}LL§Q it

2 A(ES) 2 g B L N (ED)E 3 &ﬁ%ﬁ%r&ﬁfi 1% B % > &2 Rahman (2011) 3+ &
hPpRTANEARSE 2% R4 1} RO Sl cari - SN S AR i

AR SRS E TG G B R AT L e
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209 L HERLETFIRM A e 4

FE e F g P & L
AD - #gixt !t DE RBP 0.78071 0.3835 X
DE Wr3 & AD - &g ) 1.1531 0.2909 X
ED g E L1 DE WP ?Eﬂ% 0.36199 0.5516 X
DE W3 % ED g7 s:é‘f"i 2.0262 0.1643 X
ES v #& =<t 14 DE R+ 0.86628 0.359 X
DE R f* %% ES kv 8= 1 ﬂ: 0.79098 0.3804 X
SW it ¢ 4gfIL 1 DE WP H 0.75477 0.3914 X
DE M3 &  SW AL €4gfI 2 & 0.24893 0.6212 X
ED g B LS AD - &pgrid ) 2.53223 0.1214 X
AD - #pgiz 4y ED A E L 7.60931 0.0095***  Eg ¥
ES ?i?yfi%‘?@ itL 4 AD - Hprax i :", 0.41364 0.5247 X
AD - #pgix i d) ES &y fAHE =t L0 6.4919  0.0158** ¥
SW At g 4g £ &t AD - dpgir ) 0.14613 0.7048 X
AD - #pix 2 Iy SW AL g4g] £ ) 2.0063 0.1663 X
ES v &=t 14 ED il gL 5.89251 0.021** K ¥
ED @8 B LD ES v f#HF= it 10 4.28627  0.0466** A ¥
SW ﬁig#&iﬂi I ED g B L 2.25533 0.143 X
ED Gl B L4 SW AL¢gagfl L O 0.2027 0.6556 X
SW At g g4 &t ES &y £~ it 2 0.01578 0.9008 X
ES v &~ it SW itgimgflz I 2.09587 0.1574 X

sx %% 2 p<0.05 0 *** 4 5 p<0.01
L~ SHmBEHR

ARRTESE T LA REAW  ARA P AR ST R AT ERRAT AL A
BEPEEEERR R \7}\‘;i3|;_€"\:k7\\K?E’_ﬁ. » Fm TR U S AR Fis A
%L? EEE i&‘ TrwRFLPE B SIRRIFAHEREPRZLI o FFR L
Nmfert G Fa AR AT RN T ERTE 2 P2 L5 T HERR R
B> EATHFAMY L E B L BT EM R 28 fﬁr?il’éﬂ’ifzfj-fj-xkiﬁ’l
P IR o A2 I F R L ERE A TR B EFERANZFAY o I
3 %1&;2msﬁi&g#,@%\E@Aﬁy@ﬁ%ﬁ,ﬁpwa;»%T:

2 R S LY P*?ﬁ@ﬁi?ﬁ—&ﬁﬁiﬂ KTPE LD
AV B L DA g ARTIL S ST I G- BEEL S B
LR L ARG R ES
%E EED - SUIHE ‘el SF- A L S HE A SN

AFRFIEE M AT FRYT P ER

-mh"' T
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