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The purpose of this study is to analyze the efficiencies of project management offices in large information system construction

projects using the data envelopment analysis. In addition, we tried to estimate the confidence interval of those efficiencies using

bootstrap DEA to give a statistical meaning. The efficiency by the CCR model is analyzed as eight project management offices

are fully efficient and 22 project management offices are inefficient. On the other hand, there are 15 project management offices

are fully efficient, but 15 project management offices are inefficient in the BCC model. As the result of the scale efficiencies,

of the inefficient project management offices, 13 project management offices are inefficient in scale. It is possible to eliminate

the inefficiency in the CCR model by improving their project performances. And, the nine project management offices showed

that the inefficiency was due to pure technical efficiency, and these companies should look for various improvements such as

improvement of project execution system and project management process. In order that the inefficient project management offices

be efficient, it is analyzed that more efforts must be made for on-budget and on-time as a result of examining the potential

improvement potentials of inefficient project management offices.
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<Table 1> Functions of PMO [15]

Integration

Functions Sub-functions
project management methodology
Practice project management tools
Management standards and metrics
project knowledge management
project governance
Infrastructure assessment
Management organization and structure
facilities and equipment support
resource management
Resource training and education

career development
team development

business performance management

mentoring
Technical project planning
Support project auditing
project recovery
project portfolio management
Business customer relationships management
Alignment vendor/contractor relationships management
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<Table 3> Descriptive statistics
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<Table 2> Feature of PMO
Division Category Frequency |Percent(%)
Project Management Office 25 83.3
Name Project Support Office 3 10.0
Others 2 6.7
<1y 10 333
< 2 yrs. 3 10.0
Years from |< 3 yrs. 6 20.0
establishment | < 4 yrs. 1 33
<5 yrs. 2 6.7
> 5 yrs. 8 26.7
<7 14 46.7
Number of |8~12 3 10.0
employees | 13~18 1 33
> 18 12 40.0

Div. Variables Mn. | Max. | Mean| S.D.
practice management 43 2.02 1.34 41
infrastructure management | .13 74 46 .16

Inputs | resource integration 25 1.42 11 31
technical support 14 97 .56 20
business alignment 217 1.86 1.06 | 042
project performance 1.00 | 7.00 | 443 | 1.55

Outputs time 1.00 | 7.00 | 4.57 | 1.81
cost 1.00 | 7.00 | 430 | 2.05
requirement 2.00 | 7.00 | 473 | 148
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{Table 4> Efficiency and Confidence Interval

Bootstrap
DMU | CCR | BCC C.1°(90) C.1.'(95)
LM™ | UM™ | LM™ | UM™
1 0.75 097 | 097 1.04 | 097 1.06
2 0.75 1.00 1.00 1.04 1.00 1.08
3 1.00 1.00 1.00 | 5.00 1.00 5.00
4 1.00 1.00 1.00 Inf. 1.00 Inf.
5 0.81 084 | 084 1.04 | 084 | 4.00
6 059 | 077 | 077 0.83 077 | 0.83
7 0.92 1.00 1.00 1.17 1.00 1.20
8 0.71 0.71 0.71 084 | 071 0.87
9 1.00 1.00 1.00 1.58 1.00 1.64

10 0.90 1.00 1.00 1.11 1.00 1.15

—_
—_

0.73 0.86 0.86 0.97 0.86 1.00

12 0.69 1.00 1.00 1.17 1.00 1.17

13 0.57 0.71 0.71 Inf. 0.71 Inf.

14 0.99 1.00 1.00 1.29 1.00 1.32

15 0.68 0.89 0.89 0.96 0.89 0.97

16 0.67 0.74 0.74 0.90 0.74 0.93

17 1.00 1.00 1.00 1.74 1.00 1.82
18 0.96 0.96 0.96 1.07 0.96 1.13
19 1.00 1.00 1.00 Inf. 1.00 Inf.
20 0.67 0.68 0.68 1.00 0.68 1.05
21 0.45 0.53 0.53 0.59 0.53 0.62
22 1.00 1.00 1.00 3.08 1.00 Inf
23 1.00 1.00 1.00 1.32 1.00 1.35
24 0.85 1.00 1.00 1.38 1.00 1.41
25 0.60 1.00 1.00 1.04 1.00 1.08
26 0.94 0.94 0.94 1.50 0.94 2.00
27 0.55 0.65 0.65 0.71 0.65 0.72
28 1.00 1.00 1.00 Inf. 1.00 Inf.

29 0.79 0.93 0.93 1.12 0.93 1.20

30 0.36 0.62 0.62 0.69 0.62 0.73

Mean 0.80 0.89 0.89 1.32 0.89 1.41
S.D. 0.19 0.15 0.15 0.89 0.15 0.99
Min. 0.36 0.53 0.53 0.59 0.53 0.62
Max. 1.00 1.00 1.00 5.00 1.00 Inf.

confidence interval, lower limit,  upper limit.
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<Appendix>

<Appendix Table 1> Efficiencies by DEA

e Cause Of Inefficiency Return To Scale
PMU CCR BCC (CCR/BCC) PTE TE §Aj RTS
DMUI 0.754 0.966 0.781 o 1.550 DRS
DMU2 0.752 1.000 0.752 ([ J 2.020 DRS
DMU3 1.000 1.000 1.000 1.000 CRS
DMU4 1.000 1.000 1.000 1.000 CRS
DMUS5 0.813 0.836 0.972 [ 1.161 DRS
DMU6 0.586 0.766 0.765 ) 1.868 DRS
DMU7 0.923 1.000 0.923 o 1.913 DRS
DMUS 0.708 0.711 0.996 [ ) 1.130 DRS
DMU9 1.000 1.000 1.000 1.000 CRS
DMU10 0.900 1.000 0.900 o 1.333 DRS
DMUI11 0.732 0.857 0.854 o 1.481 DRS
DMU12 0.686 1.000 0.686 o 3.240 DRS
DMUI3 0.574 0.706 0.813 [ ) 1.355 DRS
DMU14 0.999 1.000 0.999 () 1.189 DRS
DMUI15 0.684 0.892 0.767 o 2.065 DRS
DMU16 0.673 0.735 0.916 o 1.552 DRS
DMU17 1.000 1.000 1.000 1.000 CRS
DMUI8 0.961 0.963 0.998 [ ) 1.022 DRS
DMU19 1.000 1.000 1.000 1.000 CRS
DMU20 0.670 0.680 0.985 [ ) 1.282 DRS
DMU21 0.452 0.531 0.851 ([ J 1.485 DRS
DMU22 1.000 1.000 1.000 1.000 CRS
DMU23 1.000 1.000 1.000 1.000 CRS
DMU24 0.848 1.000 0.848 () 2.615 DRS
DMU25 0.601 1.000 0.601 o 2.869 DRS
DMU26 0.940 0.943 0.997 o 0.975 IRS
DMU27 0.549 0.646 0.850 [ ) 2314 DRS
DMU28 1.000 1.000 1.000 1.000 CRS
DMU29 0.788 0.933 0.845 () 1.628 DRS
DMU30 0.364 0.615 0.592 o 3.667 DRS
b, e 0146 012 PrE + 9 GRS 3
Min. 0.364 0.531 0.592 SE : 13 &S . 1
Max. 1.000 1.000 1.000

"SE : Scale Efficiency.
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<Appendix Table 2> Potential Improvement Levels of Input and Output Factors for Inefficient DMUs

Inputs(%) Outputs(%)
e e e | e | e | estoeote| tme | cost | requrement
DMUI | .966 -34.82 -16.37 -25.78 -35.31 .00 3.48 348 | 897 3.48
DMU5 | .836 -14.96 0.00 -44.28 -16.36 -48.81 19.62 19.62 | 307.14 19.62
DMU6 | .766 -5.94 -16.89 .00 00 -7.78 30.57 30.57 | 30.57 65.42
DMUS | 711 77 -2.03 -5.51 00 .00 40.64 40.64 | 40.64 40.97
DMUII | 857 -23.50 -3.55 0.00 -5.03 .00 54.55 16.67 | 40.00 33.77
DMUI3 | .706 -33.33 -26.65 -33.32 -12.49 .00 200.00 133.37 | 13337 41.67
DMUI5 | .892 -21.81 -20.99 -16.21 -34.08 00 12.11 1211 | 16.67 21.18
DMUI6 | .735 .00 -22.59 -19.63 -1.92 00 36.13 66.08 | 36.13 136.62
DMUI8 | .963 -12.73 -24.05 .00 .00 -1.79 3.82 4986 | 3.82 3.82
DMU20 | .680 .00 -28.57 -23.61 2723 00 47.15 4715 | 4715 74.70
DMU21 | 531 -21.49 -29.46 0.00 -41.20 -22.95 88.33 8833 | 144.99 176.25
DMU26 | .943 -36.49 -45.35 2771 -28.57 .00 6.03 6.03 | 19.28 23.80
DMU27 | .646 .00 -6.96 .00 2137 00 54.69 5557 | 54.69 61.11
DMU29 | .933 .00 -1.83 .00 -26.47 00 7.16 31.10 | 75.64 739
DMU30 | .615 .00 -16.67 -30.00 -30.56 .00 62.50 350.00 | 250.00 100.00
Mean 785 -13.72 -17.46 -15.07 -18.71 -5.42 44.45 6337 | 80.60 53.99




