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Conceptual Modeling for Consumption Tax Calculation
and the Test Implementation

KUNIHIRO KAMEI'! KIMINOBU KODAMA™ AYUMI HOSOZAWA™ MASAHIKO NARITA™

Calculation of consumption tax accompanied with the price calculation is inevitable in the business information system.
However, it will be more difficult to catch up the tax revision and calculate the tax reasonably in accordance with the applicable
time, because of expected gradual increase in the tax rate and uncertain application of special exceptions. In addition, the
calculation must include retrospective fix of transaction data in the past. In this paper, we propose the conceptual model for
consumption tax calculation, which can be an ideal one, because it includes models of the transaction representing commercial
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distribution and billing as the example of money distribution, which are the organizational basic activities.
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Strategy /X% L CTHRIEL T 5.

public class ConsumptionTaxCalculator {

private BigDecimal price;

private Date effectiveDate;

private TaxItem item;

private boolean isTaxed;

private CalculateConsumptionTax calculator;
private RoundingAmount rounder;

public ConsumptionTaxCalculator (
BigDecimal price,
Date effectiveDate,
TaxItem item,
Boolean isTaxed,
CalculateConsumptionTax calculator,
RoundingAmount rounder) {
this.price = price;
this.effectiveDate = effectiveDate;
this.item = item;
this.isTaxed = isTaxed;
this.calculator = calculator;
this.rounder = rounder;

}

public BigDecimal getConsumptionTaxAmount () {
return calculator.calcConsumptionTax (effectiveDate,
price, item, isTaxed);

}

public BigDecimal getConsumptionTaxAmountRounded() {
return rounder.round(getConsumptionTaxAmount ());
}
}

2) a— K412 - CalculateConsumptionTax.java

B, WBL, FERRBLZ L ICHEBE R Yy 7 2 ET

%. Singleton DFFEITx L TiX Java @ enum & W5 Z
ETHREALTND.

public enum CalculateConsumptionTax {
AL
@Override
public BigDecimal calcConsumptionTax (Date effectiveDate,
BigDecimal price, TaxItem item, boolean isTaxed) {
TaxRate rate = findRate(item, effectiveDate);
BigDecimal number = BigDecimal.valueOf (rate.getRate());
BigDecimal p = BigDecimal.valueOf (100);
return price.multiply (number) .divide (p);
}
i

WL {
/) Aa—=74
}
b
FEIRBL (
/) Aa—=74

Yi

public TaxRate findRate (TaxItem item, Date effectiveDate) {
return TaxRate.getTaxRate (item, effectiveDate);

}

public abstract BigDecimal calcConsumptionTax (
Date effectiveDate,
BigDecimal price,
TaxItem item,
boolean isTaxed);
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(3) 33— K43 : TaxRate.java
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public class TaxRate {
private TaxRateType type;
private TaxItem taxItem;
private Date startedDate;
private Date endedDate;
private int rate;
private Unit unit;

public static List<TaxRate>
$instances = new ArrayList<TaxRate>();

public TaxRate (TaxRateType type,
TaxItem item,
Date startedDate,
Date endedDate,
int rate,
Unit unit) {
this.type = type;
this.taxItem = item;
this.startedDate = startedDate;
this.endedDate = endedDate;
this.rate = rate;
this.unit = unit;

}

public static TaxRate getTaxRate (TaxItem item, Date date) {
for (TaxRate t : $instances) {
if (t.getTaxItem() == item &&
t.getStartedDate () .compareTo (date) <=
t.getEndedDate () .compareTo (date) >=
return t;
}
}
return null;
}
}
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