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Department BudgetsDepartment Budgets
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VIII-2VIII-2

Estimating Totals OverEstimating Totals Over
Subpopulations (Domains)Subpopulations (Domains)

When the following is met:When the following is met:
1.1. The subpopulations are represented in all strata;The subpopulations are represented in all strata;
2.2. Each subpopulation has a sample value in eachEach subpopulation has a sample value in each

stratum;stratum;
3.3. The number of items in each subpopulation isThe number of items in each subpopulation is

known for each stratum,known for each stratum,

there is a well-known solution (see sectionthere is a well-known solution (see section
5A.14 in Cochran5A.14 in Cochran’’s s Sampling TechniquesSampling Techniques, 3, 3rd rd Ed.Ed.

Note: This may not solve the local tax allocationNote: This may not solve the local tax allocation
    problem for complex tax situations.    problem for complex tax situations.
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VIII-3VIII-3

When All Conditions Are MetWhen All Conditions Are Met
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Where:

Yj is the total for domain j

Nhj is the number of items in domain j within stratum h

nhj is the number of sample items in domain j within stratum h

yhij is the ith sample item in domain j within stratum h

VIII-4VIII-4

When All Conditions Are MetWhen All Conditions Are Met
(continued)(continued)

 The variance of the estimated domain total isThe variance of the estimated domain total is
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VIII-5VIII-5

When the When the NNhjhj  Are UnknownAre Unknown
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Note: The term in square brackets is not the usual variance.

VIII-6VIII-6

ExampleExample
Taxable AmountTaxable Amount

50502626

2020

1010

2020

88

66

1212

242467567537537510001000TotalsTotals

12121251257575  200  20010000.0010000.001000.011000.0133

44200200100100  300  300 1000.00 1000.00  100.01  100.0122

88300300200200  500  500   100.00   100.00   10.01   10.0111

  Sample Sizes  Sample Sizes
D1    D2     TotalD1    D2     Total

D2 SizeD2 SizeD1 SizeD1 SizeSizeSizeUpperUpperLowerLowerStratStrat
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VIII-7VIII-7

Example Data (Non-zero Values)Example Data (Non-zero Values)

TotalsTotals 5050
(15 non-zero, 35 zero)(15 non-zero, 35 zero)

10001000

1500150032103210
87228722
98189818

2020
(4 non-zero, 16 zero)(4 non-zero, 16 zero)

20020033

100100
875875

150150
322322
900900

1010
(5 non-zero, 5 zero(5 non-zero, 5 zero

30030022

88
5252
7070

1010
1515
2020

2020
(6 non-zero,14 zero)(6 non-zero,14 zero)

50050011

Domain 2Domain 2Domain 1Domain 1NNhhNNhhStratumStratum

VIII-8VIII-8

Example CalculationsExample Calculations——Stratum 1Stratum 1

4309263.15794309263.15792525×130 =×130 =
32503250

393947.3684393947.36842525×45 =×45 =
11251125

766876681301307257254545SumSum

    64    64
27042704
49004900

  8  8
5252
7070

100100
225225
400400

1010
1515
2020

Non-zeroNon-zero
DataData

Domain 2Domain 2Domain 1Domain 1
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VIII-9VIII-9

Example Calculations ConcludedExample Calculations Concluded

25231.690625231.6906126050.2610126050.2610StandardStandard
DeviationDeviation

636638210.5263636638210.526347500475001588668310.17541588668310.1754259785259785TotalTotal

202500000.0000202500000.0000150001500015074278389.473715074278389.473721750021750033

429828947.3684429828947.36842925029250813995973.3333813995973.3333411604116022

4309263.15794309263.157932503250393947.3684393947.36841125112511

VarianceVarianceTotalTotalVarianceVarianceTotalTotal

Domain 2Domain 2Domain 1Domain 1
StratumStratum

VIII-10VIII-10

Other Other ““Less StatisticalLess Statistical”” Ways Ways

 Use proportions based on some Use proportions based on some ““BaseBase””
 Tax Return HistoryTax Return History
 Sampling FrameSampling Frame
 Pull ListPull List
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VIII-11VIII-11

Decide Which Base to UseDecide Which Base to Use

 Tax Return HistoryTax Return History
 Most Most ““removedremoved”” from audit from audit
 Requires detail for each localityRequires detail for each locality
 Allocation does not consider where errors occurredAllocation does not consider where errors occurred

 Sampling FrameSampling Frame
 Somewhat Somewhat ““removedremoved”” from audit from audit
 Required detail for each locality must be in records toRequired detail for each locality must be in records to

be sampledbe sampled
 Allocation does not consider where errors occurred.Allocation does not consider where errors occurred.

VIII-12VIII-12

Decide Which Base to UseDecide Which Base to Use
(Continued)(Continued)

 Pull List (Sample)Pull List (Sample)
 Uses actual audit resultsUses actual audit results
 Allocation is dependent on where errorsAllocation is dependent on where errors

occurred.occurred.
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VIII-13VIII-13

Local JurisdictionsLocal Jurisdictions
(Once Base is Determined)(Once Base is Determined)

 When all local jurisdictions have the sameWhen all local jurisdictions have the same
tax rate:tax rate:
 For each local jurisdictionFor each local jurisdiction

 From the base calculate the ratio of taxableFrom the base calculate the ratio of taxable
amounts to total taxableamounts to total taxable

 Apply that ratio to the assessmentApply that ratio to the assessment
 Example: A jurisdiction has 25% of the dollars inExample: A jurisdiction has 25% of the dollars in

the base. They would get 25% of the local taxthe base. They would get 25% of the local tax
assessment.assessment.

VIII-14VIII-14

Local JurisdictionsLocal Jurisdictions
(Continued)(Continued)

 When the tax rate differs from jurisdictionWhen the tax rate differs from jurisdiction
to jurisdiction:to jurisdiction:
 Auditor should separate out local tax at eachAuditor should separate out local tax at each

rate.rate.
 Apportion the local tax assessment by theApportion the local tax assessment by the

ratio of taxable dollars/total dollars at eachratio of taxable dollars/total dollars at each
tax rate.tax rate.

 For a given tax rate, apportion that tax rateFor a given tax rate, apportion that tax rate’’ss
proportion of local tax among all jurisdictionsproportion of local tax among all jurisdictions
with that tax rate, as before.with that tax rate, as before.
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VIII-15VIII-15

Departmental BudgetsDepartmental Budgets

 Requires Departmental Level DetailRequires Departmental Level Detail
 Base is sampling frame or pull listBase is sampling frame or pull list

 For each department/budgetFor each department/budget
 From the base calculate the ratio of taxableFrom the base calculate the ratio of taxable

amounts to total taxableamounts to total taxable
 Apply that ratio to the assessmentApply that ratio to the assessment


