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MOTIVATION

• Federal guidelines require each U.S. state to 
examine their child support guidelines every four 
years.

• We have done the child support evaluation for • We have done the child support evaluation for 
Florida for 2004, 2008 and 2012

• We have noted that child support guidelines are 
sensitive to theoretical estimation and data issues
• Why are they so sensitive?
• Maybe use Mahalanobis grouping techniques to stabilize 
estimates! 



SURVEY DATA ARE SENSITIVE

• In the Indian National Sample Survey switching from 
a 30-day recall period to a 7-day recall period for a 

number of items cut the Indian poverty rate by 

half!!!half!!!

• 200 million people moved up above the dollar-a-
day definition

Source: Deaton, Angus, “Household Surveys, Consumption, and the 
Measurement of Poverty,”Economic Systems Research, Vol. 15, No. 2, June 2003.



THEORETICAL METHODS TO COMPUTE 
COST OF A CHILD

• Subsistence cost vs. cost of a child in an intact 
family

• Dividing up existing expenditures of intact family
• Ernst Engel, 1857,“food”
• Espenshade, 1984, “food at home”
• Rothbart, 1943, “adult goods”



ENGEL’S METHOD

Source: De Santis, Gustavo and Mauro Maltagliati, Child-cost estimates: the great leap forward, 

Department of Statistics, November 2001



DATA ISSUES

• Need data for detailed consumption expenditures 
for families with and without children

• Need complete income data for families

• Bureau of Labor Statistics publishes a survey of 
families in the U.S., called CES or sometimes CEX 

data. 



MANY ECONOMIC ESTIMATES ARE 
BASED ON SURVEY DATA

• The Consumer Expenditure Survey (CE) provides information on 
the buying habits of American consumers, including data on their 
expenditures, income, and consumer unit (families and single 
consumers) characteristics. The survey data are collected for the 
Bureau of Labor Statistics by the U.S. Census Bureau.

• Important because it is the only Federal survey to provide • Important because it is the only Federal survey to provide 
information on the complete range of consumers' expenditures 
and incomes, as well as the characteristics of those consumers. 

• It is used by economic policymakers examining the impact of 
policy changes on economic groups, by businesses and 
academic researchers studying consumers' spending habits and 
trends, by other Federal agencies, and, perhaps most 
importantly, to regularly revise the Consumer Price Index market 
basket of goods and services and their relative importance.

Source: BLS, website



PROCESS OF COMPUTING COST OF 
CHILDREN

Estimate Engel 
Compute the 
additional 

Translate the Estimate Engel 
Curves Using 
Food At Home 
(Espenshade) 
using CES data

Compute the 
additional 
consumption 
needed for 
family with 
children

Translate the 
additional 
consumption 
level back into 

income



CONSUMPTION DEVOTED TO FOOD AT 
HOME, 2006-09
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THREE DATA SETS

• Full data set (has some basic restrictions)

• Manual restrictions (we often restrict variables in a 
univariate manner, e.g. values > 0)

• Mahalanobis selected data



FULL DATA SET

 

Table 2-1: Sample Restrictions 

 Deletions 
Remaining 
Sample Size 

Total Number of Consumer Units  43,850 
Sample Restriction   Sample Restriction   
Full Year 28,721 15,129 
Income Not Imputed 6,977 8,152 
Family Income Greater Than 0 30 8,122 
Married 4,027 4,095 
Under Age 55 If No Children 1,314 2,781 
All Children Age 24 or Younger 199 2,582 
No Non-Family Members living with Family 193 2,389 
Not missing Data on Location 9 2,380 



CONSUMPTION/INCOME
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Figure 6-2: Consumption/Net Income  

 
Selecting the Relevant Data: There are few observations at the very beginning of the sample or at 
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CONSUMPTION/INCOME



MANUAL SELECTION

• Fraction of consumption/net income
• >= 0
• <= 2.315

• Annual net income (after tax) • Annual net income (after tax) 
• >= 10,000 
• <= 140,000



MANUALLY SELECTED DISTRIBUTION
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Figure 6-3: Selected Consumption/Net Income Values  
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MAHALANOBIS DISTANCE

• Mahalanobis, 1936 grouping individuals

• Filzmoser, Garrett, Reimann, 2005 Geochemistry



MAHALANOBIS DISTANCE

Source: Wilkin, Rick, SAS Blog, February 15, 2012



PICKING OUTLIERS
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SELECTING “NORMAL” DATA
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ESTIMATING THE ENGEL CURVES

To derive nonlinear Engel curves for calculating 

expenditures on children, the following equation for food 

as a share of total consumption is estimated:

ln F / (1− F )( ) = δ ln(S)+ β ln(S)2 + α (K )+ γ X( )  

• ln (F/1-F), is the log of the ratio of the food budget share 
to one minus the food budget share. 

• the log of total spending, δln(S), and its square, βln(S)2

• the number of children in the family, α(K)
• a set of characteristics of the adults in the family, γ(X)

ln F / (1− F )( ) = δ ln(S)+ β ln(S) + α (K )+ γ X( )  



OUTLIER SELECTION



FRACTION OF CONSUMPTION COST OF CHILDREN

Total Consumption



CONSUMPTION TO INCOME EQUATION

 2
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COMPUTING CONSUMPTION
(COMPLETE DATA)



COMPUTING CONSUMPTION 
(MANUAL SELECTION) 



COMPUTING CONSUMPTION
(OUTLIER SELECTION)



SAVING BY INCOME
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FINAL ESTIMATE



CONCLUSIONS

• Survey data may have mistaken entries, 
misunderstanding of questions or odd survey 

participants

Using manual or mechanical outlier techniques may • Using manual or mechanical outlier techniques may 
improve the stability of the estimates

• Cannot completely solve data problems where the 
data is questionable.  Can only solve “outliers”



PERMANENT INCOME HYPOTHESIS

• C = f(Ypermanent)

• Here we have C = f(Ycurrent)

• If Ycurrent < Ypermanent then dissavingcurrent permanent

• If Ycurrent > Ypermanent then saving

• So we expect C/NI > 1 for some incomes (especially low 
incomes), and

• C/NI substantially less than one for some incomes 
(especially high incomes)

• As child support payments are cut at 



MANUAL SELECTION



COMPLETE DATA



UNADJUSTED 


