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Abstract This study analyzed the index change in efficiency and productivity for the tax reorganization
project of the regional headquarters of Korea Asset Management Corporation using panel data for 3
years from 2017 to 2019 using the DEA—Malmquist analysis model. According to the DEA analysis result,
the average of the efficiency by the CCR model of the regional headquarters tax reorganization project
of the Korea Asset Management Corporation was 0.671 in 2017, 0.772 in 2018, and 0.699 in 2019, and
the average of the efficiency by the BCC model was 0.798 in 2017 , 0.851 in 2018 and 0.771 in 2019.
As a result of analyzing the Malmquist productivity index, the time series average productivity index
MPI increased by 4.5%. These results appear to be attributable to the increase in technological
efficiency, technological change, and scale—efficiency change rather than the decrease in net efficiency
change. Looking at the change in MPI by vyear, it decreased by 14.6% in 2017—2018, but increased
significantly to 27.8% in 2018—2019. Through the results of DEA analysis of specific tax projects of
public corporations, each regional headquarters of Korea Asset Management Corporation will be able
to contribute to reinforcing business capabilities through mutual benchmarking.
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Table 1. Status of organizational and operational personnel by regional headquarters

As Of July 31, 2020(Unit: EA, person)

Organization name The number of teams table of organization Current number of people
Seoul Eastern 9 57 53
Seoul Western 8 48 46
Busan 11 66 64
Gyeonggi—do 8 49 45
Gwangju and JJeollanam—do 11 68 63
Daejeon and Chungcheongnam—do 8 47 43
Daegu and Gyeongsangbuk—do 9 54 52
Incheon 7 42 39
Jeollabuk—do 7 41 36
Gyeongsangnam—do 8 48 45
Gangwon—do 7 47 41
Chungcheongbuk—do 5 27 26
Total 98 594 553
Table 2. Three major evaluation indicators
Evaluation indicators Property Evaluation method
National Property Management Project Performance
— State—owned property utilization rate Measurin The degree of goal achievement set
— The amount of compensation collected ) s by each business
— The collection rate of overdue bonds
Tax Reorganization Project Performance
— Seizure fee for overdue property . The degree of goal achievement set
. . . Measuring .
— Amount of national tax arrears consignment collection by each business
— Public sale financial contribution rate
Business performance of liquidating b;d debts ] The degree of goal achievement set
— Amount collected from secured claims Measuring .
: by each business
— Amount of unsecured claims collected
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Table 3. The research system

— Evaluation target(DMU): 12 regional headquarters
. — Input variable : Budget, Human resources
Evaluation target and . K . . .
Step 1. input/output variable selection - Outp{ut variable : Cpmmlsswn rate for seizure of property in arrears,
) Consignment collection rate of national tax arrears, Public sale financial
contribution rate
— CCR Model
Step 2. DEA Efficiency analysis — BCC Model
— Scale efficiency(CCR/BCC)
Step 3 Analysis of causes of — Suggest the cause of inefficient DMU
h : inefficiency — Present benchmarking values between regional headquarters
— Technology efficiency change index(TECI)
Malmquist — Technology change index(TCI)
Step 4. Productivity analysis — Pure technology efficiency change index(PECI)
— Scale Efficiency Change Index(SECI)
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Table 4. Input Variable and Output Variable

Input Variable

output Variable

— Budget
— Human resources

— Commission rate for seizure of property in
arrears

— Consignment collection rate of national tax
arrears

— Public sale financial contribution rate
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Table 5. Basic statistics

N=12(Unit: KRW in millions, person, %)

Input Variable Output Variable
Year Value Budget Human Commission rate for seizure of Consignment collection Public sale financial
resources property in arrears rate of national tax arrears contribution rate
MEAN 954 12 98 157 102
STD 363 4 10 15 12
2017 MIN 568 7 75 142 69
MAX 1,872 18 112 179 122
Cov 0.38 0.31 0.10 0.09 0.12
MEAN 1,033 12 105 113 109
STD 314 3 16 12 7
2018 MIN 650 7 72 94 101
MAX 1,739 18 124 138 121
Cov 0.30 0.29 0.15 0.11 0.06
MEAN 934 11 116 163 105
STD 327 3 8 18 8
2019 MIN 566 7 101 135 90
MAX 1,746 18 129 197 120
Cov 0.35 0.31 0.07 0.11 0.07
Table 6. CCR Analysis results
DMU 2017 Year 2018 Year 2019 Year Average
DMU1 0.398 0.479 0.389 0.422
DMU2 0.492 0.510 0.491 0.498
DMU3 0.741 0.762 0.780 0.761
DMU4 0.429 0.608 0.451 0.496
DMU5 0.812 0.989 0.714 0.838
DMU6 0.638 0.802 0.743 0.728
DMU7 0.582 0.682 0.702 0.655
DMU8 0.612 0.740 0.581 0.644
DMU9 1 1 1 1
DMU10 0.613 0.688 0.735 0.679
DMU11 0.734 1 0.800 0.845
DMU12 1 1 1 1
Average 0.671 0.772 0.699 0.714
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Table 7. BCC Analysis results

DMU 2017 Year 2018 Year 2019 Year Average
DMU1 0.398 0.479 0.389 0.422
DMU2 0.492 0.510 0.491 0.498
DMU3 0.741 0.762 0.780 0.761
DMU4 0.429 0.608 0.451 0.496
DMUS5 0.812 0.989 0.714 0.838
DMU6 0.638 0.802 0.743 0.728
DMU7 0.582 0.682 0.702 0.655
DMU8 0.612 0.740 0.581 0.644
DMU9 1 1 1 1

DMU10 0.613 0.688 0.735 0.679
DMU11 0.734 1 0.800 0.845
DMU12 1 1 1 1

Average 0.671 0.772 0.699 0.714

Table 8. The results of scale efficiency analysis(1)

MU 2017 2018

CCR BCC SE CCR BCC SE
DMU1 0.398 1 0.398 0.479 0.515 0.931
DMU2 0.492 0.516 0.952 0.510 0.534 0.956
DMU3 0.741 0.756 0.980 0.762 0.780 0.977
DMU4 0.429 1 0.429 0.608 1 0.608
DMUS5S 0.812 1 0.812 0.989 1 0.989
DMU6 0.638 0.661 0.965 0.802 1 0.802
DMU7 0.582 0.597 0.975 0.682 0.689 0.991
DMUS8 0.612 0.636 0.962 0.740 1 0.740
DMU9 1 1 1 1 1 1
DMU10 0.613 0.636 0.964 0.688 0.694 0.991
DMU11 0.734 0.778 0.943 1 1 1
DMU12 1 1 1 1 1 1
Average 0.671 0.798 0.865 0.772 0.851 0.915

Table 9. The results of scale efficiency analysis(2)

MU 2019 Average
CCR BCC SE CCR BCC SE
DMU1 0.389 0.393 0.991 0.422 0.636 0.773
DMU2 0.491 0.494 0.995 0.498 0.515 0.968
DMU3 0.780 0.790 0.987 0.761 0.775 0.981
DMU4 0.451 0.455 0.992 0.496 0.818 0.676
DMUS5 0.714 1 0.714 0.838 1 0.838
DMU6 0.743 1 0.743 0.728 0.887 0.837
DMU7 0.702 0.705 0.996 0.655 0.664 0.987
DMU8 0.581 0.644 0.903 0.644 0.760 0.868
DMU9 1 1 1 1 1 1
DMU10 0.735 0.778 0.945 0.679 0.703 0.967
DMU11 0.800 1 0.800 0.845 0.926 0.914
DMU12 1 1 1 1 1 1
Average 0.699 0.771 0.922 0.714 0.807 0.901
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Table 10. Benchmarking information for each DMU(2019)

DMU Variable Actual input Inefficiency Benchmarking The reference group
Budget 1746 1151 595 5 3
DMU1 5(0.016) 9(0.398)
Human resources 18 11 7 12(0.586)
Budget 1170 592 578
DMU2 9(0.710)
Human resources 15 8 7 12(0.291)
Budget 724 152 572
DMU3 9(()‘85:))
Human resources 10 3 7 12(0.150)
Budget 1290 704 586
DMU4 9(0.502)
Human resources 16 9 7 12(0.498)
Budget 837 247 590
DMU7 9(UA4r20)
Human resources 10 3 7 12(0.580)
Budget 884 315 569
DMU8 9(0.927)
Human resources 12 5 7 12(0.073)
Budget 832 227 605
DMU10 9(UAU4r9)
Human resources 9 2 7 12(0.951)
Table 11. Malmquist Productivity index
Time TECIL TCI PECI SECI MPI
T2 (2017-2018) 1.162 0.735 1.064 1.092 0.854
T3 (2018—2019) 0.898 1.423 0.838 1.011 1.278
Geometric mean 1.021 1.023 0.972 1.051 1.045
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Table 12. Malmquist Productivity index for each DMU
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