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ABSTRACT

Effective and efficient selection of IT projects is crucial for company’s competitiveness.
The selection of IT projects usually involves consideration of budget constraints but existing
IT project selection models often neglect budget constraints. This paper presents an IT
project selection model which considers budget constraints. AHP(Analytic Hierarchy
Process) and Knapsack problem model have been combined to develop the proposed model,
AHP-K model, where AHP is used to estimate weights of selection criteria and, then, a
knapsack problem model is utilized to optimize selection of IT project while meeting the
budget constraints. In this paper, a case study is provided to validate the effectiveness of
the proposed AHP-K model. It has been shown that the proposed AHP-K model is better
than the AHP model in terms of total utility of projects and investment efficiency.
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(Table 1) IT Project Evaluation
Models
Category Items Literatures
Cost Infra Cost, Outsourcing Cost,| [3], [10],
Internal Cost, Training Cost. [11]
Labor Cost Reduction,
Profitability, Efficiency
[2], 3],
Enhancement, System
Performan . (4], [5],
Upgrade, Quality of
ce . . [10], [111,
Information, IT Competency, [12]. [14]
Brand Image, Strategy, ’ ’
Organization.
Project Due, Project Budget,
. . (3], (4],
. Complexity of IT, Project
Risk - [10], [11],
Requirement, Unstable [12]
System, Low Usability.
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(Table 2) AHP Model for IT
Project Selection

Level 1 Level 2 Level 3

Infra Cost/Internal Cost/

Direct. Cost External Cost

Cost Education Cost/Change
Indirect Cost | Management Cost/
Interruption Cost

Labor Reduction/

Financial | o6l /Efficiency
Performance
Enhancement
. System Upgrade/Information
Technical skt pgrade/l
Quality /IT Infra
Performance

Competency/SW Competency

Perfor- Change Response /Customer
mance | Strategical | Service/Intellectual
Performance | Property/Organizational
Culture

Management
Organizational| Leadership/Internal
Performance | Collaboration/Budget
Balancing

Project Due Risk/Budget

EXEIC.‘SJE"“ Risk/Technical Risk/
Risk Requirement Ambiguity Risk
is
Onerational Internal Human Resource
p Risk Risk/Unstability/Low

Utilization Risk

H
sof Sz AHP 7)ol Eohgow 4
F Sl

(Table 3) Definition of AHP Model

Related
Level 1 | Level 2 Definition Literatu
Tes
Directly accoun-
Direct | table costs during
Cost | system develop—
o rcrzent and er'at1on. 131, 101,
sts not directly | 1]
Indi related to system
nairec development and
t Cost .
operation, e.g.
overhead.
Financi | Performance that
al can be estimated
Perfor | by financial
mance | measures.
Performance
Techni | measured by
cal degree of antici-
Perfor | pated achieve-
pr | ™ | Tkl |
mance [11], [14]
St.r aatle Accordance with
Pgel 1(”:for organization's
strategies.
mance
Organi
za- Performance
tional | issues affected by
Perfor | organization.
mance
Execut | Risks associated
ion with project
Risk | execution.
Risk Risks that occur | [3], [10],
Operati | after project co- (11]
on mpletion,
Risk | expecially during
system operations.
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B oo A= AHP-K(Analytic Hierarchy
Process - Knapsack Problem) & 23t} AHP-
K 292 AHP 2doA Abge 7} ==z
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(Table 4) Project Candidates for a

Case Study
Code Title Budget(Won)
P1 | Mobile Portal System 279,000,000
P2 | Customer Management System 42,000,000
P3 | Server Licence System 18,000,000
P4 Secu_nty Module for Smart phone 6,800,000
service
P5 | IP telephony System 5,000,000
6 Memory Expansion for xxxx 10,000,000
Server
P7 Control System of Customer 92,000,000
Information
P8 | Zip Code Refinement System 200,000,000
Development of Touch-net with
P9 EDMS 70,000,000
P10 | Network Expansion 23,000,000
P11 | Inspection Information System 204,000,000
Total 949,800,000

s A 48 didel AV 5
IZAE THE (1/E 11y o}ﬂ glom 11
N EH TRAE 7}Ttﬂ H]-§, 2

g stk ARl e
<Table 4>9} 2t} AALE]
A el Ak 600,000,000

(Table 5) Itemized Weight of AHP

Model
Level 1 Level 2 Level 3
Direct Infra Cost(0.345)
Cost(0.720) External Cost(0.492)
: Internal Cost(0.163)
Cost -
(0.305) Education Cost(0.280)
Indirect Change Management
Cost(0.280) Cost(0.318)
Interruption Cost(0.402)
Labor Reduction(0.143)
Fi ol Profitability
Imancia Enhancement(0.505)
(0.260) -
Efficiency
Enhancement(0.352)
System Upgrade(0.142)
Technical | Information Quality(0.371)
(0.173) IT Infra Capability(0.253)
Perfor- SW Capability(0.234)
mance
(0.3%0) Change Response(0.217)
Strategical Customer Service(0.493)
g Intellectual Property(0.118)
(0.423) Y
Organizational
Culture(0.172)
Management
Organizational Leadership(0.585)
(0.144) Internal Collaboration(0.240)
Budget Balancing(0.175)
Project Due(0.185)
Execution Budget(0.274)
Risk(0.475) Technolpgy(0.166)
) Requirement
Risk Ambiguity(0.375)
(0.315)
Internal Human
Operation Resource(0.235)
Risk(0.525) | System Unstability (0.534)
Low Utilization(0.231)
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(Table 6) Weight of Absolute
Measures
Performance | Risk/Cost
Weight Weight
Very Low 0.044 0471
Low 0.075 0.268
Neutral 0.142 0.142
High 0.268 0.075
Very High 0471 0.044
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(Table 7) Project Selection of AHP Model

Code Title Budget Normalized Score | Selection(Y/N)
P5 IP telephony System 5,000,000 0.115 Y
P6 Memory Expansion for xxxx 10,000,000 0108 %

Server

P10 Network Expansion 23,000,000 0.102 Y
P3 Server Licence System 18,000,000 0.098 Y
P4 Secqnty Module for Smart phone 6.800,000 0,095 %

service
P8 7ip Code Refinement System 200,000,000 0.089 Y
P1 Mobile Portal System 279,000,000 0.085 Y
P2 Customer Management System 42,000,000 0.083 Y

P11 Inspection Information System 204,000,000 0.081 N

Py Control $ystem of Customer 92,000,000 0076 N
Information
Development of Touch-net with

P9 EDMS 70,000,000 0.069 N

Hl-E FE2 ARgE 7tFAe] deo R
of sfojof gt

At AT Al 31800 AAE 7]E
AHP 228 -8310] <Table 7>3} o] L&
AEES Mttt ol& $l8iA= <Table 3>
9] Leveld EE=Z o037 117] Z2AEJ]

Hz

(Table 8) Project Selection of AHP-K Model

H7t A4E wj7) the <Table 5>¢] %48 7}
] Eﬂé‘é %7} X“ﬂ Ak

) ol A

T} Az ?512 7}H SR 7};&]
AE7} AAHJeH F A8 79

Code Title Budget Normalized Score | Selection(Y/N)
P5 IP telephony System 5,000,000 0.115 Y
P6 Memory Expansion for xxxx Server 10,000,000 0.108 Y
P10 Network Expansion 23,000,000 0.102 Y
P3 Server Licence System 18,000,000 0.098 Y
P4 Secqnty Module for Smart phone 6,800,000 0095 %

service
P8 Zip Code Refinement System 200,000,000 0.089 Y
P1 Mobile Portal System 279,000,000 0.085 N
P2 Customer Management System 42,000,000 0.083 Y

P11 Inspection Information System 204,000,000 0.081 Y
Py Control §ystem of Customer 92,000,000 0076 N

Information
P9 Development of Touch-net with 70,000,000 0,069 %

EDMS
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(Table 9) Comparison between
AHP and AHP-K Models

AHP Model

AHP-K Model

Budget
Consumption
Rate

97.3%

96.5%

Investment T1.4(%)/973(%) | 83.9(%)/96.5(%)
Efficiency =796 (%) = 87.0(%)
5.4 2
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