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ABSTRACT

One of the main problems in Korea's public assistance program, the NBLS (National
Basic Livelihood Security), is that the loophole of welfare system is continuously growing.
Living wage program is the largest sub-program of the NBLS, and the most important
determinant of amount of living wage for each beneficiary is the level of reported income.
Therefore, accurate and effective income detection is essential in improving policy effects
and furthermore reducing the leakage of wage expenditure as beneficiaries always have an
incentive to underreport their income. Since most of them do not pay income tax, the
welfare authority should exert an independent effort to effectively detect their income.

Considering that living wage is a special kind of income tax of which marginal tax rate
is -1, one can apply a classical theory of tax evasion to understand illegal or excessive
receipt of living wage caused by income underreporting. Utilizing a classical theory given by
Alingham and Sandmo (1972), this paper provides a theoretical analysis of the optimal
income reporting of the beneficiary. Then an optimization problem is constructed from the
government's viewpoint to derive optimal income detecting device (auditing). This paper
proves that cut-off discriminated auditing outperforms random auditing and cut-off auditing
which implies if the government assigns a positive audit probability to every reported
income less than a certain level and the probability is inversely proportional to the level of
reported income, it can minimize underreporting and then gradually reduce the leakage of
wage expenditure.
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<Table 1> Minimum Cost of Living and Maximum Cash Allowance(2009)

(unit: won/month)

size of household | 1-person 2-person 3-person 4-person 5-person 6-person
minimum cost
. 490,845 835,763 | 1,081,186 | 1,326,609 | 1,572,031 | 1,817,454
of living
maximum cash
405,881 694,607 900,048 | 1,105,488 | 1,310,928 | 1,516,369
allowance

Notes: living wage =maximum cash allowance —income —housing allowance
maximum cash allowance =minimum cost of living—allowance in kind—other allowance
For household more than 6-people, minimum cost of living is added by 245.423 per lperson
“2009 National Basic Livelihood Security”

Source: Ministry for health, welfare and family affairs,
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{Table 2> Trend of lllegal Receipts of Living Wage

(unit: million won, %)

number of cases (A) collected amount (B) B/A (1,000 won)

2004 2,792 907 324

3,478 1,381
2005 (24.6) (52.2) 397

6,060 3,385
2006 (74.2) (145.1) 559

8,654 4,182
2007 (42.8) (23.6) 483

Note: () indicates % change from the previous year.
Source: Ministry for health, welfare and family affairs.
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[Figure 1] Optimal Income Reporting under Random Auditing
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[Figure 2] Optimal Cut—off Auditing and Optimal Income Reporting
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{Table 3> Optimal Random Auditing vs. Optimal Cut—off Auditing

random auditing cut-off auditing
‘ ¢ P cost P v cost I (%)
0.6 0.05 0.93 0.228 1 0.600 0.210 79
0.6 0.10 0.88 0.274 1 0.600 0.240 12.4
0.6 0.20 0.78 0.356 1 0.600 0.300 15.7
0.7 0.05 0.95 0.294 1 0.700 0.280 4.8
0.7 0.10 0.91 0.340 1 0.700 0.315 74
0.7 0.20 0.83 0.427 0.909 0.636 0.382 10.5
0.8 0.05 0.96 0.369 1 0.800 0.360 2.4
0.8 0.10 0.93 0.416 1 0.800 0.400 39
0.8 0.20 0.86 0.506 0.833 0.667 0.467 7.7
0.9 0.05 0.97 0.454 1 0.900 0.450 0.9
0.9 0.10 0.94 0.502 0.909 0.818 0.491 2.2
0.9 0.20 0.87 0.593 0.769 0.692 0.554 6.6
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[Figure 3] Optimal Income Reporting under Discriminated Auditing
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[Figure 4] Optimal Income Reporting under Cut—off Discriminated Auditing:
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<Table 5> Optimal Cut—off Auditing vs. Optimal Cut—off Discriminated Auditing
under Capacity Constraint(p=0.6)
. cut-off discriminated auditing
cut-off auditing plz)=1—bx,z< Y,
a C
i payment | audit tatal o, payment | audit tatal
P v (“p) cost cost cost b v ('U ") cost cost cost
0.7 | 0.05 {/0.9258 | 0.6481 | 0.2619 | 0.03 |0.2919| 0.3 |0.6633 |0.2567 | 0.0299 | 0.2866
0.7 | 0.10 {/0.9258 | 0.6481 | 0.2619 | 0.06 |0.3219| 0.3 |0.6633|0.2567 | 0.0597 | 0.3164
0.7 | 0.15 {/0.9258 | 0.6481 | 0.2619 | 0.09 |0.3519| 0.5 |0.6388 | 0.2653 | 0.0805 | 0.3458
0.8 | 0.05 ||0.8660 | 0.6928 | 0.3472 | 0.03 |0.3772| 05 0.72 | 0.3392 | 0.0295 | 0.3687
0.8 | 0.10 |/0.8660 | 0.6928 | 0.3472 | 0.06 |0.4072| 05 0.72 |0.3392 | 0.059 |0.3982
0.8 | 0.15 |/0.8660 | 0.6928 | 0.3472 | 0.09 |0.4372| 0.7 | 0.688 |0.3487 | 0.0783 | 0.4270
0.9 | 0.05 |/0.8165 | 0.7348 | 0.4352 | 0.03 |0.4652| 0.6 |0.7785|0.4245 |0.0298 | 0.4544
0.9 | 0.10 ||0.8165|0.7348 | 0.4352 | 0.06 |0.4952| 0.6 |0.7785|0.4245 | 0.0597 | 0.4842
0.9 | 0.15 ||0.8165 | 0.7348 | 0.4352 | 0.09 |0.5252| 0.8 | 0.738 |0.4343 | 0.078 | 0.5123
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{Table 6> Optimal Cut—off Auditing vs. Optimal Cut—off Discriminated Auditing
against Risk Averter

cut-off discriminated auditing
plx)=1—br,2 <y,

o, payment | audit tatal o, payment | audit tatal
b v ('U ”) cost cost cost v ('U ") cost cost cost

0.7 | 0.05 1 0.7 | 0.245 | 0.035 | 0.28 0 0.7 | 0.245 | 0.035 | 0.28
0.7 | 0.10 1 0.7 | 0245 | 0.07 | 0315 | 0.1 |0.6798 |0.2513 | 0.0634 | 0.3146
0.7 | 0.15 | 0.9226 | 0.662 |0.2571 | 0.0916 | 0.3487 | 0.7 |0.6273|0.2695 | 0.0734 | 0.3429
0.8 | 0.05 1 0.8 032 | 004 | 036 0 0.8 032 | 004 | 036
0.8 | 0.10 |0.9442|0.7688 | 0.3267 | 0.0726 | 0.3993 | 0.5 |0.7327 | 0.3357 | 0.0598 | 0.3956
0.8 | 0.15 | 0.8226 | 0.6987 | 0.3454 | 0.0862 | 0.4316 | 0.8 |0.6901 | 0.3480 | 0.0749 | 0.4230
0.9 | 0.05 |0.9705 | 0.8815 | 0.4070 | 0.0428 | 0.4498 | 0.3 |0.8494 | 0.4113 | 0.0371 | 0.4484
0.9 | 0.10 |0.8371|0.7956 | 0.4209 | 0.0666 | 0.4875 | 0.7 |0.7784 | 0.4246 | 0.0566 | 0.4812
0.9 | 0.15 | 0.7387 | 0.7295 | 0.4366 | 0.0808 | 0.5174 | 0.9 |0.7411|0.4335 | 0.0741 | 0.5076
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