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Abstract This study examined one of the critical issues in the healthcare cost allocation method related
to the relative value, fee for service, and reimbursement of essential medical care. By assuming a
realistic scenario with dozens of support and medical departments, an investigation was carried out into
the differences in allocated amounts. A code was developed using Numpy and Python to implement the
step method and reciprocal method. The costs of the two methods were compared using simulations.
The analysis yielded the following results. First, the cost differences between the step and reciprocal
methods were within 2% when there were fewer support departments than medical departments. Second,
when the number of support departments was greater than that of medical departments, the cost
differences between the two methods were within 6%. Third, these results remained relatively stable even
with increasing simulation iterations. These findings may be deemed significant or insignificant
depending on the purpose of the cost estimation. Therefore, the choice of method depends on the
purpose of cost calculation and management judgment. Despite the simulations, various factors may still
influence the results, so the findings of this study may vary. Finally, the analytical results of this study

can be beneficial for all healthcare institutions that adopt departmental costing or ABC costing systems.
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Table 2. Gap between Step-Down and Reciprocal
Method(%) (num =10)

10 20 30 40 50 60 all
70 | 0.97 1.29 1.60 1.65 1.70 1.99 1.64
140 | 0.63 | 0.63 | 0.82 1.02 | 0.89 1.23 | 0.87
280 [ 0.21 0.38 | 042 | 050 | 0.45 | 0.55 | 0.42

Table 3. Gap between Step-Down and Reciprocal
Method(%) (num =1,000)

10 20 30 40 50 60 all
70 1.04 1.35 1.54 1.67 1.76 1.86 1.54
140 | 0.55 | 059 | 0.95 | 0.99 | 0.90 1.13 | 0.85
280 | 0.20 | 0.29 | 0.50 | 0.58 | 0.56 | 0.59 | 0.43

Table 4. Gap between Step-Down and Reciprocal
Method(%) (num =10,000)

10 20 30 40 50 60 all
70 | 1.04 1.35 1.54 1.67 1.76 1.86 1.54
140 | 0.70 | 0.72 | 0.95 1.01 0.94 1.09 | 0.90
280 | 0.27 | 040 | 045 | 0.47 | 0.55 | 0.58 | 0.45

Table 5. Gap between Step-Down and Reciprocal
Method(%) (num =100,000)

10 20 30 40 50 60 all
70 | 0.67 1.44 | 1.43 1.93 1.69 | 2.04 | 1.53
140 | 0.55 | 0.74 | 0.79 | 0.89 | 0.90 | 1.00 | 0.81
280 | 0.30 | 0.36 | 0.54 | 0.53 | 0.53 | 0.62 | 0.48
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Table 6. Gap between Step-Down and Reciprocal
Method according to Simulation Iteration(%)

10 20 30 40 50 60 all

10 |513| 572 | 600 | 615 | 626 | 632 | 5.99
100 | 538 | 5.66 | 6.10 | 6.05 | 632 | 642 | 599
1,000 | 5.20 | 5.74 | 597 | 6.14 | 627 | 635 | 594
10,000 | 5.13 | 5.72 | 6.00 | 6.15 | 6.26 | 6.32 | 5.93

*10: num of production department

Table 7. Gap between Step-Down and Reciprocal
Method(%) (num =100,000)

10 20 30 40 50 60

10 | 5.13 572 | 6.00 | 6.15 | 6.26 | 632 | 593

*10: num of production department
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Table 8. The rate of change in the gap between
Step-Down and Reciprocal Method(%)

10 20 30 40 50 60 all

10 - 11.5 4.9 2.5 1.8 1.0 -
100 - 5.2 7.8 -0.8 4.5 1.6 -
1,000 - 10.4 4.0 2.8 2.1 13 -
10,000 | - 11.5 4.9 2.5 1.8 1.0 -

Table 9. Gap between Step-Down and Reciprocal
Method(%) (num_simulation =100)

70 90 100 150 500 | 1000 all
10 | 533 | 7.57 | 11.33 | 7.77 | 9.12 | 6.85 | 7.99
*10: num of production department
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