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ABSTRACT 

Arriving at estimates of the cost of raising children in different types of families - 

two-parent and single-parent households in particular - has proved a difficult exercise for 

economists to perform, owing primarily to the lack of appropriate data for a large number 

of households and to the difficulty of allocating such costs as housing and transportation 

that reflect the needs of all households members, not just those of the children. Five 

different approaches - per capita, Engel, ISO-PROP, Rothbarth, and Barten-Gorrnan - 

for performing these estimates are prominent in the economics literature. This study, 

prepared at the request of the Congress, uses data from the Consumer Expenditure Survey 

of the Bureau of Labor Statistics from 1980 to 1986 to estimate the costs of children by 

these five methods, all of which are based upon household expenditures. 

Although data limitations mean that most of the results must be qualified in varying 

degrees, several general conclusions are evident. More children in a family result in higher 

total expenditures on children in that family, but the average expenditure on each child 

does not rise when the number of children in the family increases. As a child ages, 

expenditures on the child rise. When total household expenditures rise, expenditures on 

children rise in roughly the same proportion. In comparing expenditures among two-parent 

as opposed to single-parent families, if all other factors are held constant, including levels 

of total expenditures, the level of expenditures on a child in a single-parent family is higher 

than that made by two parents. If, however, we take differences in average total 

expenditures into account, the expenditures are similar across the families types - i.e., 

poor single parents face costs of raising children similar to those of pool two-parent 

families. Comparing the costs of children among divorced, separated, and never-married 

women indicates that, holding all other factors constant, the highest costs of raising 

children are experienced by never-married mothers, followed by separated and then 

divorced mothers. This last set of results is not, however, statistically significant. 
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I. Measuring the Cost of Raising Children 

This report describes the work that I have performed to compute the expenditures 

made on behalf of children in different family structures. The project was initiated in 

response to a Congressional mandate in Section 128 of the Family Support Act of 1988, 

which directs the Secretary of the Department of Health and Human Services to submit to 

Congress a report that 

details the patterns of expenditures on children in two-parent 
farmlies and single-parent families where the custodial parent 
was either divorced, separated, or never married; 

examines the standard of living of households during the 
period of separation and divorce; and 

draws the implications of such findings for possible legislation 
and administration of a child support system. 

This report addresses the first of these charges. The other two are addressed in a 

companion report being prepared by LewinhCF, a private consulting firm. 

Computing how much parents spend on their children would seem to be fairly 

straightforward: make a list of the household's expenditures and count those made on 

behalf of the children. This first section of the report attempts to show that there are many 

pitfalls in trying to make these calculations. Topping the list of potential problems is lack 

of data and difficulty in allocating expenditures to the individual members in the household. 

The second and third sections describe alternative methodologies in the economic literature 

to measure the cost of raising children and how they will be implemented in this research. 

Section four describes the data utilized in this study. The fifth section describes the 

regression results that serve as the basis for the estimates of the costs of raising children, 

which are reported in the sixth section. 



At the outset, a few words of caution. Computing the cost of children is not a 

straightforward exercise. To overcome problems inherent in it, many assumptions and 

indirect techniques must be utilized. These assumptions are often technical in nature, and 

the discussion in this report is consequently technical at times. The first and sixth sections 

of the paper are aimed at the general audience. Those wishing only an introduction to the 

methodological issues in the calculation of the cost of raising children and a summary of the 

results of this project can read these sections. The intervening sections offer more technical 

background and detail of the methodologies employed in this research. 

Computing the Level of Expenditures Made on Behalf of Children 

Let us assume that a household has retained the receipts for all of their purchases 

during a year. We now ask the parents to go through these receipts and place each 

expenditure into one of two categories: those made on the children and those made on 

themselves. Concerning purchases made for purely personal consumption, a determination 

could in principle be made. For example, purchase of a pair of shoes or a haircut could be 

attributed to either a child or an adult member of the household. However, the allocation of 

the expenditures on goods such as shelter or transportation are extremel) problematic. If a 

household spends $600 per month on rent, how would we allocate this expenditure among 

adults and children in the household?l Thus, even with detailed information about the 

household's expenditures, a full accounting of the expenditures on a child would require 

some ad hoc allocation of expenditures on jointly consumed goods. 

Our difficulties in performing this exercise are compounded by other absences of 

data linking expenditures to specific individuals in the household. For example, we will 

Further complicating this allocation exercise is the fact that these jointly consumed goods rcpresent a 
significant portion of the average household's budget. From the 1980-81 Consumer Expenditurc Survey, 
64 percent of the average household's income was spent on shelter, food at home, and transportation. 



have available the amount spent on entertainment, but no information indicating whether the 

expenditure was made on behalf of a child or an adult in the household. The only 

allocation that can be done with the data available is to characterize expenditures on the 

basis of whether the goods would be solely consumed by either adults or children or jointly 

consumed. Under this characterization, total expenditures (TE) are equal to expenditures 

made on goods consumed solely by children, on goods which only adults consume, and on 

goods which are consumed by adults and children either collectively or singly . Toys, 

children's clothing, cribs, and the like would for most parents be the expenditures that 

would quickly come to mind when thinking about children's goods (C). Cigars, beer, 

wine, clothing and jewelry for the adult members of the household would fall into the adult 

goods category (A). The final category would be a residual category containing 

commodities that could not be assigned on the nature of the good to consumption of the 

child or adult (M), such as shelter and utilities. 

Since the majority of the expenditures of the household would fall into the last 

category, the question is, how may we devise a reasonable method to allocate these 

expenditures to the children in the household? 

Let us consider the following hypothetical situation in which we are attempting to 

compute the expenditures made on a child. We have available the expenditure patterns of 

two virtually identical households, the sole difference being that one household has a child 

and the other does not.2 We will assume that both households have total expenditures of 

$10,000, and that the presence of the child does not raise or lower total household 

expenditures. 

From the 1980-81 Consumer Expenditure Survey, 90 percent of total expenditures would fall in 
Category M, while 7 percent would be in Category A and 3 percent in Category C. 

3 



Expenditure Patterns of Two Households 

With No Children With One Child 
Expenditures on: 

"Pure" adult goods (A) $3,250 $2,045 

"Pure" child goods (C) 0 1,115 

Goods which could be consumed by 6,750 6,840 
either adults or children (M) 

Total expenditures (TE) $1 0,000 $10,000 

Confronted with the above expenditures patterns, how might we be tempted to 

compute the cost of the child? One seemingly reasonable approach would be to allocate 

$1,205 to expenditures for the child, since expenditures on "pure" child goods increased by 

$1,115 and expenditures on "mixed" goods increased by $90. Alternatively, we could 

have arrived at the same number by observing that the child's household reduced its 

expenditures on adult goods by $1,205. The point is that this approach to allocating 

expenditures on behalf of the child is identical to asking how much the adults reduced 

expenditures on themselves. The question then is, How well does this approach 

accomplish its goal? 

When a child is present in a household, additional needs are placed on the 

household's budget without, normally, a corresponding increase in the household's 

income. Faced with this increased demand for household expenditures, adults might 

choose to reduce spending on themselves for goods in both the pure adult and mixed 

categories. However, by attributing the change in expenditures on mixed goods (M) to be 

solely increased expenditures for the child is to implicitly assume that expenditures in this 

category which are consumed by adults do not change when the child is present. The $90 

increase in expenditures in category M may underestimate the expenditures made on the 



child, because the increased expenditures on children are likely being offset by decreases in 

expenditures on goods consumed by adults which also appear in this cat ego^-y.3 

While this accounting approach may seem reasonable, there are reasons to believe 

that it would tend to underestimate expenditures on the child. Let us now consider an 

alternative approach that focuses on the measurement of the economic costs of children. To 

describe the distinction that economists make between expenditures and economic costs, 

consider the situation where the price of a good rises. In response to the increase in the 

price of the good, an individual will purchase fewer units of the good even though the 

dollar expenditures on the good will rise.4 The accounting approach described above 

would attribute these increased expenditures as an indication of the "cost" to the individual 

of the rise of the good's price. However, if the individual is given a grant equal to the 

increased expenditures on the good whose price has risen, the individual will not be able to 

afford the bundle of goods purchased prior to the price in~rease .~ Since the individual, 

even after the compensation, is not able to afford what was purchased prior to the price 

increase, the individual will not have been fully compensated for the price increase. The 

total expenditures that would be required to raise the individual to the standard of living 

enjoyed by the individual prior to the price rise would be denoted by economists as the 

economic costs of the rise in the price of the good. 

Differences in family structure can be thought to have effects on household 

decisions and well-being in much the same manner as changes in the market prices of 

goods. For example, a trip to the Dairy Queen for ice cream becomes more expensive as 

This discussion also underscores how this approach to estimating the expenditures made on thc 
"marginal" child in the household will also be underestimated owing the fact that when the additional child 
appears in the household, expenditures on adults and children already born will fall. 

This statement assumes an inelastic demand for the good. 

Recall that the change in expenditure on the good will reflect both the change in prices and change in the 
quantity of goods purchased. 



the number of household members increases because the number of ice cream cones 

purchased will rise. Thus, as the members and composition of the household change, the 

effective price of economic activities such as the trip to the Dairy Queen will also change. 

When a child is present in a household, the needs of the household and consequently the 

effective prices of many economic activities will be higher than if the child was not present. 

Holding total expenditures constant, the household's well-being with the child will be 

lower than that without the child. Finding the difference in the levels of total expenditure 

that equate the standard of living between the household with the child and without the 

child is denoted as the economic cost of the child. 

Limitations to This Approach to Measuring the Cost of Children 

Before proceeding to a discussion of alternative approaches to measuring the cost of 

raising children, let us briefly describe how we will deal with the problems discussed 

above and some limitations to the approach we take. 

In this report, we estimate expenditures made by parents on behalf on their children 

by estimating the economic costs incurred by the parents due to the presence of children in 

the household. Holding the level of total expenditures constant, the presence of children 

causes a reduction in the economic standard of living enjoyed by the members of the 

household compared to the situation where the children were not present. That is, if the 

children were not present and the level of total expenditures were the same, the remaining 

members of the household could enjoy a higher standard of living. Alternatively, these 

remaining members would achieve the same standard of living as with the children present 

only if they reduced the level of total spending in the household. The difference between 

the level of total expenditures with children present in the household and this reduced level 

of spending is the economic costs of the children and will be assumed to be the 

expenditures made by the parents on children. 



As this discussion indicates, the crucial relationship in estimating the cost of 

children is that between the standard of living of a household and total expenditures made 

by the household as its composition varies. While expenditures and household 

composition can be observed in some data sets, the standard of living enjoyed by a 

household cannot. Alternative approaches to estimating the cost of children differ with 

respect to how they choose to develop a proxy for standard of living. The per capita 

approach uses the total expenditures of the household divided by the number of family 

members as its proxy. The Engel method utilizes the share of total expenditures made on 

food; the Rothbarth method, the level of expenditures made on adult goods; the TSO-PROP 

approach, the share of total expenditures made on necessities (for example, food, shelter, 

clothing, and medical care). Finally, the Barten-Gorman method uses an empirically 

derived weighting of all commodity purchases as a proxy for the household's standard of 

living. 

Note that all of these methods use commodity-based proxies of the household's 

standard of living. They thus account for the market purchases of goods, but not for 

commodities provided to children but not purchased on the market -- namely, the time 

adults spend in raising and caring for children. Day care and babysitting represent market 

substitutes for the time inputs of the adults which are reflected in the household's budget, 

but other significant expenditures of adult time still remain. Thus a full accounting needs to 

take into consideration the value of the time spent on the children that is not reflected in 

market purchases. 

Another limitation is the implicit assumption that the presence of children in the 

household does not raise or lower the household's total expenditures. Nor do these 

methods attempt to examine the effect of children on a household's potential income. If the 

presence of children affects career decisions and investment in the adult's human capital in 



such a manner as to reduce household income, the approaches examined in this paper will 

tend to underestimate the costs of children to their parents. Hence, even though some of 

the costs of children may seem drastically overestimated, the approaches have a built-in 

bias toward underestimating these costs. 



11. Alternative Approaches to Estimating the Cost of Children 

We here briefly describe five approaches that are employed to estimate the cost of 

children: the per capita, Rothbarth, Engel, ISO-PROP, and the Barten-Gorman 

methodologies. The reader is reminded that although the purpose of this research is to 

estimate the household's expenditures on children, we do so by the estimating the cost of 

children to the household -- that is, differences in total expenditures made by households to 

achieve equivalent standards of living. 

Per Capita Method 

The simplest way to measure the standard of living of a household is to divide the 

total expenditures of the household by the number of its members. The rationale for such a 

procedure is that all family members share equally in consumption by the household and 

that there are no economies of scale in consumption. That is, two individuals whose total 

expenditures are the same and are living apart will not be better off if they live together. 

If we make these assumptions, then for a household composed of N adults and K 

children with total expenditures of X dollars, the cost of the K children to the adults is 

Rothbarth Method 

In the previous section, we suggested that another reasonable approximation to 

measuring expenditures on children is to observe how much adults reduce spending on 

themselves. Hence, we could measure the expenditures on a child by observing how the 

household reduced its spending on pure adult goods (A). 



We can reformulate this observation into an estimation of the cost of children by 

first assuming that the parents' standard of living can be proxied by how much is spent on 

adult goods. As we have already assumed, expenditures on adult goods should fall with 

the number of children in the household and hence is related to the reduction in the standard 

of living of the parents. However, holding the number of household members constant 

while increasing household income would raise both the standard of livillg of the adults and 

expenditures made on adult goods. Thus, to estimate the cost of the children in the 

household, we would first observe the level of expenditures made on adult goods in the 

household with the children. We would then ask what level of income the parents would 

need so that they would spend the same amount on adult goods when the children were not 

present. The difference between the actual total expenditures of the household and this 

hypothetical level would represent the cost of the children. This approach to cost 

estimation was proposed by Erwin Rothbarth and in the literature has been given his 

name.6 

Let EA(X,K) represent the relationship between the level of expenditures on adult 

goods and the household's level of total expenditures on all goods (X) and number of 

children (K). Given the knowledge of this relationship, the Rothbarth approach would 

compute the cost of one child to be equal to CCR, where CCR solves the following 

relationship, holding the level of the standard of living constant: 

Figure 1 illustrates the Rothbarth methodology for the case of one child. The two 

curves in the figure represent the relationship between total expenditures (X) and 

Erwin Rothbarth, "Note on a Method of Determining Equivalent Income for Families of Different 
Composition." In War Time Pattern of Saving and Spending, edited by Charles Madge, Cambridge, 
Cambridge University Press, 1943. 



Expenditures (X) 

Figure 1 

The Rothbarth Methodology : 
Using Adult Goods as a Proxy 

for the Household's Standard of Living 



expenditures on adult goods for a household of a couple without children (FS=2) and a 

couple with a child (FS=3). Note that the relationship is upward sloping, representing the 

positive relationship between expenditures on adult goods and the adults' standard of 

living. Second, the figures are constructed so that the curve for the household without 

children lies above the curve for the household with a child, representing the assumption 

that for a given level of total expenditures, an additional person lowers the standard of 

living of the household. Now if the household with a child has total expenditures X3, it 

will spend A3 on adult goods [point (I)]. If the child was not present in the household, the 

adults would reach a higher standard of living (spend more on adult goods) [point (2)]. 

For them to achieve same standard of living in the absence of the child as with the child, 

Rothbarth assumes that the household should spend not more but the same amount, A3, on 

adult goods [point (3)]. The level of total expenditures for a household without children 

that is consistent with spending A3 dollars on adult goods is X2. The difference between 

these two level of total expenditures (X3-X2) is equal to the cost of the child (CCR). 

Engel Method 

In 1895, Ernst Engel developed a methodology to measure the cost of children that 

was based upon the supposition that the standard of living of the household could be 

proxied by the share of total expenditures devoted to the consumption of food.7 Examining 

budget data, he found that as total household expenditures rose, the share of total 

expenditures devoted to food fell, i.e., the standard of living rose. He also found that as 

family size increased, holding total expenditures constant the food share rose, i.e., the 

standard of living fell. Combining these two empirical facts, Engel felt that he had 

Emst Engel, "Die Productions und Consumtionsverhaltnisse des Konigsreich Sachesen." Seitscrifi des 
Statisticshen Bureaus des Koniglich Sachischen Ministeriums des Innern, 3, 1857. 

11 



sufficient justification to declare that food shares were inversely related to standards of 

living. 

If we let O(X,K) denote the relationship between the share of total expenditures 

spent on food, total expenditures (X), and the number of children (K), the Engel approach 

would compute the cost of a child, (CCE), where CCE must satisfy the following 

relationship: 

Figure 2 depicts the determination of the cost of a child under the Engel 

methodology. The two curves, representing the relationship between total expenditures 

and the share of total expenditures spent on food, are downward sloping, the share curve 

for a couple with a child (FS=3) lying above the share curve for the household composed 

of two adults without a child (FS=2). Both of these relationships correspond to the 

assumption that the budget share spent on food is inversely related to total expenditures and 

hence to the standard of living of the household. If the household with a child has total 

expenditures X3 [point (I)], then 0 3  will be spent on food. A couple with X3 dollars of 

total expenditures without a child, however, will enjoy a higher standard of living [point 

(2)]. For this couple to enjoy the same level of living as the couple with the child, they 

would only require X2 dollars of total expenditures [point (3)]. The difference in levels of 

total expenditures, X3-X2, represents the cost of the child, CCE. 



Figure 2 

Expenditures (X) 

Engel Methodology : 
Using Food Shares as an Inverse Proxy 

for the 
Household's Standard of Living 



ISO-PROP Method 

The natural question that arises when considering the Engel approach is, Why 

food? Why not include other necessities such as housing? Harold Watts developed an 

approach similar to the Engel methodology, in which the indicator of the household's 

standard of living was expanded to include the share of total expenditures spent on food, 

clothing, housing, utilities, and health care. The underlying logic was identical to that of 

the Engel methodology -- necessities such as food should represent a smaller share of a 

household's budget when its standard of living increases. Hence we should expect that 

when total expenditures (standard of living) increase the share devoted to these goods 

should fall. However, if children reduce the standard of living of a household, holding 

total expenditures constant, then the budget share spent on these goods should rise. The 

difference between the level of total expenditures required to maintain a given budget share 

spent on these goods for households of different composition would estivate the economic 

costs of the different compositions of the households. This expanded Engel methodology 

was denoted the ISO-PROP Index, denoting equal proportion (budget  share^).^ 

Barten-Gorman Method 

The common theme in all of the above methodologies is that each selects a proxy 

for the standard of living of the household and uses the empirically derived relationship 

between the total expenditures and the selected proxy to arrive at equivalent levels of 

expenditures across households of different composition. The Engel method selected food 

shares; the ISO-PROP method utilized the share of total expenditures on a bundle of 

"necessities" such as food, housing, and clothing. The Rothbarth method used the level of 

Harold Watts, "The iso-prop index: An approach to the determination of deferential poverty income 
thresholds" in Improving Measures of Economic Well-Being edited by Marilyn Moon and Eugene 
Srnolensky, New York, Academic Press, 1977. 



expenditures on adult goods to proxy for the standard of living of adults in the household. 

While each of these methods is empirically straightforward to implement, all base their 

approach on the questionable assumption that a household's well-being can be captured by 

the amount spent for a particular bundle of goods and that the economies of scale in 

consumption of that bundle of goods reflect the economies of scale for all other goods.9 

To rectify this apparent shortcoming in the Engel approach, Barten suggested the 

following model.10 He assumed that households based their consumption decisions upon 

a common preference ordering, where the consumption of each good was individually 

scaled. Hence, individual households are assumed to make their consumption decisions 

by 

Max U[xl/ml,x2/m2, ...,x ,/mnl 
wrt x 

subject to p'x = X 

where X is the total amount of expenditures to be made and mi is the scaling factor for the 

ith consumption good. The mi's are assumed to be a function of the demographic 

characteristics of the household and are equal to one for the reference household. 

The function, U, commonly denoted the utility function, is a measure of the 

standard of living of the household. In this model, the standard of living of the household 

is explicitly defined to be a function of all goods consumed by the household. However, 

This implicit assumption was first discussed by William Gorman , "Tricks with Utility Functions," in 
Essays in Economic Analysis, edited by Artis and Nobay, Cambridge University Press, 1976. 

A. P. Barten, "Family Composition, Prices and Expenditure Patterns," in Economic Analysis for 
National Economic Planning, edited by Hart, Mills and Whitaker, London, Butterworth, 1966. 



households of different composition or size will differ with respect to their ability to take 

given amounts of goods and "produce" a given standard of living. For example, as the 

household increases in size it will require more food and more clothing to achieve the same 

standard of living. But how much more? Will the increase be the same for all goods? The 

Barten-Gorman model assumes that the required change in the consumption of each good 

to maintain a given standard of living is a constant factor varying across goods, reflecting 

the varying economies of scale across goods, but is independent of the level of well-being 

of the household. These scaling factors or economies of scales are the mi's. 

To analyze this model and develop a method to estimate the cost of children, we 

begin by transforming the basis of analysis from unscaled consumption b )  and prices (p) 

to scaled consumption b*)  and prices (g*). First define the following variables: 

xi*=xi/mi and pi*=mipi. 

Given this transformation of variables, the model can be rewritten as 

Max U[xl*,x2*, ..., xn*] 
wrt x* 

subject to p*'x* = X 

The solutions to this model are the Marshallian demands for scaled consumption which 

would be a function of scaled prices and total expenditures: 

In terms of unscaled consumption, the purchases of the ith good would be equal to: 



The consumption behavior predicted by this model can be described with the followirlg 

example. Consider two households whose total expenditures are identical but which differ 

with respect to size. The first household contains no children and will be assumed to 

represent the reference household. For this household, the mi's will all be one. The other 

household contains one child but the scales, mi's, will be greater or equal to one. Let us 

examine the difference in predicted consumption for the kth good between these two 

households. The model states that the presence of the child will have a direct effect on the 

household's consumption of the kth good by a factor of (mk-1) percent. However, there 

exists a round of secondary effects on consumption. Note that the consumption of the kt" 

good will depend upon scaled prices of all goods. Hence as the needs of the household 

increase owing to the presence of the child, the effective price of all goods i n  ternls of 

achieving a given standard of living are higher for the household with the child. Hence 

the presence of the child sets off a series of absolute and relative price effects on the 

household's consumption of the kh  good. Depending upon the magnitude of the "price" 

effects, the secondary effect of the difference of household composition may be either to 

increase or decrease consumption of the kth good. In the special case where all scales 

except mk are equal to one, then the Barten-Gorman model would predict that while the 

needs of the household for the kth good rise by the percent (mk-1) the household will not 

increase their consumption of the kth good by this percentage but by some lesser amount. 

The reasoning would be similar to that applied to the analysis of the behavior of a 

household to any price change. If a good becomes more expensive, holding all else 

constant, the household will consume less of the good because its real income has fallen 

and the household will wish to substitute away from the more expensive good. 

l1 Note that this does not imply that market prices of goods are higher for families with children, but [hat 
the effective price of goods in terms of achieving a given standard of living rises with children. 

16 



This explanation focuses upon an important feature of this model that should be 

emphasized. The presence of children is assumed to raise the consumption needs of a 

household above those if children were not present. These increased consumption needs 

confront the household with an effective rise in the cost of achieving any standard of living 

by raising the effective price of various consumption goods. This rise in prices faced by 

the household will have relative price effects (substitution) but also real income effects. 

That is, to the extent that children increase the consumption needs of a household, they will 

decrease the real income (standard of living) of the household. 

We can develop a measure of the cost of a child by first examining a concept 

denoted as the indirect utility function. This concept concerns the relationship between the 

maximum standard of living that a household of given composition can achieve and the 

prices for goods and the total level of expenditures made by the household. In the context 

of the Barten-Gorman model, the indirect utility function, V[p,X], is: 

Inverting this expression for X, we would derive the relationship between the 

minimum level of expenditures needed by the household to achieve the level of well-being, 

U, when it faces prices, p ,as 

This expression is denoted as the cost or expenditure function. 

To derive the cost of a child, we would adopt as reference a virtually identical 

household except that the household would not have a child. Let _mK denote the set of 

scales for the household with a child and _mNK denote the set of scales for the household 



without a child.12 The cost of a child to a household whose total expenditures are X 

would then be expressed as: 

where the second term of the expression is interpreted as the minimum amount of total 

expenditures required by the household if it did not have a child and was still able to 

achieve the standard of living it had with the child. If children do increase the consumption 

needs of the household, then this amount will never exceed X. 

Given this presentation of the Barten-Gorman model, the estimation of the cost of 

the children hinges upon knowledge of two concepts: the utility function and the set of 

scale factors for different household compositions. The empirical implementation of this 

strategy will proceed by assuming a given functional form for the utility function and using 

the implied restrictions to estimate not only the parameters of the common utility function 

but also the scale factors that differ across households. 

We now turn to the empirical specifications of these methods described in this 

section. 

l2 Note that fl need not be equal to a vector of ones. 
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111. Empirical Specification of Alternative Approaches 

The previous section stressed that all the methodologies are based upon the 

relationship between the share (or level) of total expenditures on a given commodity group 

(which is intended to represent the household's standard of living) and the demographic 

characteristics and the total expenditures of the household. This section describes the 

empirical specification of these relationships as well as the econometric techniques 

employed in their estimation. 

Engel and ISO-PROP Methods 

Since the Engel and ISO-PROP methodologies are quite similar, their empirical 

implementation is described together. Recall that both approaches to estimating child costs 

rely upon the knowledge of how budget shares of various commodity groups are related to 

total expenditures and the demographic characteristics of the household. Hence the first 

step of the empirical implementation is to estimate these relationships. 

Let O be the budget share of the commodity group implied by the method and let 

the vector z = (X,cl,~) be the set of explanatory variables that include total expenditures 

(X), composition of the household (cl), and a set of other socioeconomic variables (5). To 

specify the relationship between O and z, I chose a functional form that took account of the 

fact that O was bounded by zero and one and yet was easy to estimate. The fiinctional 

form I chose was the logistic function form which can be written as: 



After examination of the literature and some experimentation with various functional fom~s 

for fb) ,  the following functional form was found to best fit the various budget share 

where FS is family size and 

Household Composition Variables (d): 

CKAl - - Number of children 1 to 2 years old divided by family size 
CKA2 = Number of children 3 to 5 years old divided by family size 
CKA3 = Number of children 6 to 12 years old divided by family size 
CKA4 = Number of children 13 to 14 years old divided by family size 
CKA5 = Number of children 15 to 17 years old divided by family size 

CAA6 = Number of adults 18 to 24 years old divided by family size 

CAA7 = Number of adults 25 to 35 years old divided by family size 
(note that this variable was omitted in the analysis) 

CAA8 = Number of adults 36 to 45 years old divided by family size 

CAA9 = Number of adults 46 to 55 years old divided by family size 

Other Socioeconomic Variables (5):  

HD-NO-HS = 1 if head's education was less than 12 years, 0 otherwise 
HD-COLL = 1 if head's education was greater than 12 years, 0 otherwise 

BLACK = 1 if the head was black, 0 otherwise 

In Two-Adult Families: 

SP-NO-HS = 1 if spouse's education was less than 12 years, 0 otherwise. 
SP-COLL = 1 if spouse's education was greater than 12 years, 0 otherwise 

TWOERN = 1 if both adults worked, 0 otherwise 
W-WORK = Weeks worked by spouse divided by 52 
FTIME = 1 if the spouse worked more than 30 hours per week, 0 otherwise 

In One-Adult Families: 

l3 My work is reported in "Are Engel Curves Linear?", mimeo., 1986. In this paper, I conducted various 
goodness of fit tests to compare implicit Engel curves from the Almost Ideal Demand System, Linear and 
Quadratic Expenditures Systems. 



FEMALE = 1 if the head was a female, 0 otherwise 

H-WORK = Weeks worked by head divided by 52 
HFTIME = 1 if the head worked more than 30 hours per week, 0 otherwise 

DIV - - 1 if the head was a divorced single-parent, 0 otherwise 
SEP - - 1 if the head was a separated single-parent, 0 otherwise 
NMAR = 1 if the head was a never-married single-parent, 0 otherwise 

Beside fitting the data well, this formulation provides a convenient way to separate 

out various demographic effects on consumption. In this specification, total expenditures 

are stated in per capita terms. Hence if no economies of scale effects on consumption are 

present, then a 3  will be zero. If there are scale effects, then the coefficient on the log of 

family size will be nonzero. The coefficients on reflect compositional effects of different 

family types with respect to the age and the number of children and adults in the household. 

Five different commodity groups were used in the estimation of child costs under 

the Engel and ISO-PROP methodologies. These were: 

Engel Method: 

@FH - - the share of total expenditures devoted to food consumption at 
home; 

OFT - - the share of total expenditures devoted to total food consumption; 

ISO-PROP Method: 

0 1 ~ 0 1  - - the share of total expenditures devoted to food at home, shelter, 
clothing and health care; 

%so2 - - the share of total expenditures devoted to food at home, shelter, and 
clothing; and 

0 1 ~ 0 3  - - the share of total expenditures devoted to food at home and shelter. 



Each of these five different specifications was estimated for all one- and all two-adult 

households using both the total analysis sample and the sample which included only those 

households with three or more quarterly interviews.14 

Once the parameters B=@, 5, have been estimated, we can proceed to impute 

child costs. The next step is to specify the characteristics of the household with children in 

terms of their total expenditures (Xk), family size (FSk), household composition (dk), and 

other socioeconomic characteristics &). Let r k  denote the log of the budget share of total 

expenditures spent on the particular commodity group relative to the budget share spent on 

all other goods. Hence for the household with children, r k  would equal 

The next step is to specify a set of characteristics for the household in the case there are no 

children present. If there are K children in the household and do and 5, reflect the 

compositional and socioeconomic variables for the household without children, then to 

compute the child costs we need to solve for the equivalent level of expenditures (XO) from 

the following equation: 

Note that since there exists a one-to-one relationship between the budget share and the logit 

of the budget share, solving for the equivalent level of total expenditures in terms of the 

logit of the budget share is identical to solving for it in terms of the budget share. 

Once Xo has been computed, the cost of the children is equal to 

l4 The various specifications were also estimated for the subpopulations of single individuals, one parenl 
families, childless couples, and two-parent families. The results of these estimations and their implied child 
costs will not be discussed in the main body of the report but appear in Appendix C. 



Rothbarth Method 

The only real difference between the Rothbarth method and the above two equal- 

proportional methods is that Rothbarth focuses upon the level of expenditures on adult 

goods. Hence the above procedures have only to be adopted to reflect this difference. 

To account for the focus upon the level on expenditures as opposed to the share, we 

modified the estimating equation to the form: 

where RE is the level of real expenditures on the adult-good commodity group and f(z) is 

identical to the specification in the Engel and ISO-PROP methods.15 

For this report, we chose to estimate the Rothbarth model using the following two 

definitions of adult goods: 

RER 1 
- - Real expenditures on adult clothing, alcohol, and tobacco 

consumption; and 

RER2 - - Real expenditures on adult clothing 

If a household reported no annual expenditures on the particular commodity group, then the 

observation was excluded from the estimation. After the estimation was completed, child 

costs were imputed in a similar manner as described in the previous section. 

l5 I also estimated the logit of the budgel share spent on adult goods and found no significant difference in 
the estimates of the cost of children when using the log of the level of adult goods. Since the Rothbarlh 
method is proposed in terms of the level of adult goods, I chose to utilize this formulation in ~ h c  report. I 
also chose to estimate the log-linear model of adult goods to reflect the fact that expenditures will bc 
nonnegative. 



Barten-Gorman Method 

As noted in the previous section, the empirical implementation of the Barten- 

Gorman model begins with an assumption of the specific functional form for the utility 

function. Based upon observations on how households make their consumption decisions, 

the parameters of the common utility function and the scaling factors (m's) could be 

estimated. However, as Muellbauer has shown, without price variation the model's 

parameters are underidentified.16 Hence, at a minimum, a pooled time series and cross- 

sectional data would be needed for the estimation of the Barten type of scaling. 

Unfortunately, although the CEX data are of this form, they do not provide sufficient 

variation in relative prices of commodities to identify the model. 

In the absence of price variation, the identification of the model is possible if other 

identifying assumptions are made. As Kakwani has shown, the identification problem can 

be circumvented if one utilizes the Barten scaling in Lluch's Extended Linear Expenditure 

System.17 

In this formulation of the Barten-Gorman model, the household is assumed to 

maximize a two-period utility function under a wealth constraint. If the Barten scaling is 

applied to this model, it can be expressed as 

Max U = Ci pi log(xil/mi-~i) + 1/(1+~)  Xi Pi log(xi2/mi-jl.i) 
wrt and 

subject to Xi pilxil + l/(l+r) Ci pi2xi2 = I1 + I2/(l+r) 

l6 John Muellbauer "Household Composition, Engel Curves and Welfare Comparisons between 
Households," European Economic Review, 5 ,  1974, pp. 103-122. 

l7 N. Kakwani, "On the Estimation of Consumer Unit Scales," Review of Economics and Sfaristics, 
1977, pp. 507-510. 



where the second subscript on each commodity refers to the time period, p is the subjective 

rate of time preference and r is the interest rate. If one assumes that prices and incomes are 

constant over the two periods, then expenditures on the ith good in the first period is equal 

to: 

where 

If the scaling factors are assumed to be linear functions of the household's characteristics 

(h) 

and the prices are normalized to one, the expenditures on the ith good in the first period 

would be a linear function of income and the household characteristics. For each of the n 

commodities, we can estimate the following linear regression model: 

where Ei is a random &sturbance with mean zero and constant variance. 

From the n estimated equations, estimates of the underlying utility parameters (R's 

and y's) and the components of the scaling factors (d's) can be derived by using the 

following relationships: 



Once the parameters of the utility function @ and y) and the coefficients of the 

relationship between the household characteristics and the scaling factors are estimated (&), 

the cost of a child to a household whose total expenditures are E can be computed as 

where 

mkNK = 1 + dk1hNK = the scaling factor for the kth good for the household without children. 

mkK = 1 + &hK = the scaling factor for the kth good for the household with a child or children. 

To implement this version of the Barten-Gorman model, five commodity goods 

were utilized.lg The commodities were: 

FOOD: expenditures on food at home. 

HOUSE: expenditures on all housing (primary and vacation), which includes interest on 
mortgages and/or rental payments, insurance, property taxes, and periodic maintenance of 
property. Expenditures on natural gas, electricity, oil, water, trash collection, telephone 
and other utility services. Expenditures on the operation of the home, which include 
domestic services, day care, repair of household items, and rental of household equipment. 

TRANS: the net outlay for the purchase of new and used vehicles, gasoline and motor 
oil, vehicle finance charges, maintenance and repair of vehicles, insurance, public 
transportation, and rent of vehicles. 

AGOODS: expenditures on men's and women's clothing; tobacco and alcohol 

OTHER: included the following broad Bureau of Labor Statistics classifications: 

Children's Clothing: expenditures on boy's, girl's and infant's clothing and 
footware. 

lg Other groupings were utilized but didn't drastically affect the estimates of the cost of children. This 
commodity grouping was chosen so as to be able to directly compare the Barten-Gorman with [he other 
three alternative methodologies. 



Household Furnishing: expenditures on household textiles, furniture, floor 
covering, major appliances, small appliances, and other household equipment. 

Entertainment: the expense of fees and admissions to movies, sporting events, 
country clubs, and other entertainment events. Also includes the purchase price of 
any video or audio equipment and any recreational equipment. 

Health Care: any out-of-pocket expense for health insurance, medical service or 
drugs. 

Personal Care: expenditures on wigs and hairpieces, electrical Fersonal care 
appliances, and personal care services. 

Reading and Education: subscriptions and purchases of newspapers, 
magazines and books. Also includes any payment of fees, tuition, purchase of 
books and equipment for any public and private elementary, secondary, and 
postsecondary schooling. 

Miscellaneous: expenditures on personal life and disability insurance, banking, 
legal and accounting fees, funeral expenses, occupational expenses and finance 
charges for other than vehicle and mortgages loans. 

All expenditures were in constant dollar amounts with a base period of 1983. Real 

household after-tax income was used for I. The list of demographic characteristics that 

were controlled for in the analysis were identical to the list of variables utilized in the 

previous methodologies. 



IV. The Data Employed in the Analysis 

As noted, measurement of the cost of children requires information on household 

demographic characteristics, income, and expenditures. The premier data set containing 

this variety of information is the Consumer Expenditure Survey conducted by the Bureau 

of Labor Statistics. This section provides a brief description of this data set and the various 

procedures that were employed to construct the analysis file on which this study is based. 

The section concludes with a series of descriptive tables examining the limitations of this 

data for the purposes of this study. 

The Consumer Expenditure Survey (CEX) 

In 1980, the Bureau of Labor Statistics (BLS) began collecting data for an ongoing 

series of yearly surveys of American expenditure ~atterns.19 Like its predecessors, the 

new survey has two components: (1) quarterly interview surveys in which each consumer 

is interviewed every 3 months over a 15-month period, and (2) a diary survey in which 

consumer units are asked to complete a diary of expenses for consecutive one-week 

periods. This report utilizes the public use file from the quarterly interview survey only. 

Each quarterly interview collects income and expenditure data from the previous 

three month period. In the first interview, the consumer unit (household) is asked not only 

for demographic, income, and expenditure information over the previous three months but 

also to complete an inventory of all consumer durables currently owned by the unit. In the 

second through the fifth interviews, the basic demographic, and expenditure surveys are 

completed for the unit as a whole and for each individual member within the unit. In the 

l9 The first Consumer Expenditure Survey was conducted in19.50. The survey was again field in 1961-62 
and 1972-73. The latter two surveys have been the primary data sets used by scholars exploring the 
expenditure patterns of American households. 



fifth and final interview, the unit is questioned about the level and change in financial assets 

of the unit over the previous 12 month period. The public use file employed for this project 

contains only the responses from the second through fifth interviews. 

The BLS definition of an expenditure is the total transaction cost of any purchase 

made during the previous three month period. The full cost of the transaction, which 

includes excise and sales taxes, is recorded even though full payment may not have been 

made at the time of the pur~hase.2~ Installment payments (except for mortage payments) 

are excluded from the definition of expenditures. 

While most demographic information is available for all household records, 

regional location variables are included for only the urban subsample of  he survey. 

Construction of the Analysis Sample 

The data utilized in this study have been manipulated by three different groups of 

individuals; Data Resources (DRI), the programming staff of the Assistant Secretary for 

Planning and Evaluation (ASPE) at the Department of Health and Human Services, and 

myself. The original extract from the public use files of the CEX was made by DRI under 

contract from ASPE. This extract contained selected demographic, income, and 

expenditure data from the panel of individual household interviews covering the period 

from the first quarter of 1980 to the first quarter of 1987.21 For this data set, DRI 

constructed a series of constant dollar expenditure amounts for detailed and aggregate 

expenditure categories. However, the data extract delivered to ASPE from DRI grouped 

20 The only exception is the purchase of a home. 

21 Details of the construction of this extract tape are included in "Differences in Overall Spending Patterns 
and Spending on Child Care by Family Type: An Exploratory Study using the Consumer Expenditure 
Survey," a Final Report submitted to ASPE by DRI, January 19,1989, and "Additions to and 1986 Update 
to the DRIPHHS Consumer Expenditure Survey Extract Tape," mimeo from DRI to ASPE, June 
15,1989. 



the data by the quarter that the interview was conducted rather than by individual 

households. For the purpose of this study, the data for any given household had to be 

linked across time. The linking and merging of the quarterly household interviews was 

performed by the programming staff of ASPE. The process of linking the household data 

was complicated by a change in the sample design in the CEX in 1986. Because of this 

change, the BLS provided households which were in the sample in the first quarter of 1986 

with a new identification numbers. Linking of the household information for units who 

were in the sample both in 1985 and 1986 is not possible, so these households appear as 

two different households in the linked extract. This extract formed the basis of the analysis 

sample used in this present study. The manipulation of the data that I performed took two 

forms: construction of variables to reflect what I felt was the "ideal" data base for this 

analysis, and the exclusion of observations from the sample. 

Upon receiving the extract tape from ASPE, I posed the question, What would 

constitute the ideal data for this study? This report has already discussed the ideal variables 

required to examine the cost of children. The lack of complete information on these 

variables is the motivation in this study for pursuing the alternative methodologies. The 

next question concerned the time dimension of data. Should the analysis be performed on a 

quarterly or a yearly basis? The choice of yearly rather than quarterly observations was 

dictated by the purpose of these estimates -- the construction of welfare comparisons across 

households. It was felt that yearly expenditures patterns will better reflect permanent 

consumption decisions and be less subject to transitory shocks in the household's 

experience and seasonal considerations present in the quarterly data. Thus, the first set of 

manipulations was to convert the quarterly household interviews into a single data set 

reflecting what the household spent in the previous year. 

The following information from the various quarterly interviews was used to 

construct this hypothetical yearly data set. Since the income information was asked on a 



yearly basis, it was constructed from the questions on the last recorded quarterly interview. 

The socioeconomic information, such as age, race, and occupation of the head and spouse 

in the household, was also taken from the last interview.22 The size and age composition 

of the household unit were computed from all available quarterly interviews to reflect the 

proportion of the year that various members were present in the unit and the "aging" of the 

individuals in the household. For example, if for two quarters there were three family 

members and for two quarters there were only two members, the recorded family size for 

the household would be 2.5. The quarterly expenditure data were adjusted to reflect 

yearly total expenditures in any category by first computing the average quarterly 

expenditure amounts from the available quarterly interviews. This averpge quarterly figure 

then was multiplied by four to arrive at an estimate of the yearly expenditure figure. 

The second set of manipulations involved eliminating observations from the 

analysis sample according to seven criteria, summarized in Table 1. In the CEX data, if a 

household had more than $75,000 in expenditures, all of its expenditure data were given a 

special character code on the data file to reflect topcoding. This code prohibited use of the 

household's expenditure data since, in effect, all expenditure information was zero for the 

household. Rather than try to impute expenditure information to these households, it was 

decided to eliminate them from the sample. This resulted in the loss of 692 household 

records from the sample. 

22 In this study, the term head will be used to denote the BLSVs definition of the reference person of the 
household. 



Table 1 

Selection of Analysis Sample 
(Number of Household Records) 

Total Number of Households in the 1980-87 
Consumer Expenditure Survey Panel 

Reduction due to: 

a) Total expenditures greater than $75,000 

b) Head's age greater than 55 

c) Family type "other family" 

d) Household contained more than 
two adults 

e) Inconsistency in demographic information 

e) Reported zero food expenditures 

f) Single parent is a widow 

Analysis Sample 



The next three criteria were sequentially employed to restrict the sample to 

households that would constitute the population of interest in the development of child 

support guidelines, which I took to be households that either have or could have children. 

This population would include single individuals or childless couples who are of an age 

with adults in households containing children. To provide a rough cut on this dimension, 

any household whose head's age was greater than 55 was excluded. This reduced the 

sample by 16,752 observations. 

I then eliminated any household classified as "other family," a classification 

implying that the unit was living within another family unit. The decision to eliminate these 

households was based upon consideration that the sharing of income and expenditures 

between the family units in the household would complicate the analysis of child costs. 

This criterion eliminated 3,751 households from the sample. 

Also eliminated were the households containing more than two adults (persons 18 

or older). The rationale for this criterion was based upon the decision that even though 

children 18-21 might be covered under child support guidelines, the methodologies 

employed in this study could not realistically capture the major costs of such children, 

namely college education costs, if we examined only those households where an older child 

stayed at home. This eliminated 7,722 households from the sample. 

The next two exclusions concerned "goodness" of the data. Four hundred and 

forty-seven households were eliminated owing to inconsistencies in household 

demographic information. Another 442 households were eliminated on the basis of 

reporting zero food expenditures over the course of a year. 

The final exclusion eliminated single-parent households headed by widows - 260 

households. The rationale for this exclusion was that Congress mandated a study of the 



expenditures on children in one-adult households where the head was either divorced, 

separated or never married. Widows were felt to be sufficiently different from these three 

types of single-parents to warrant their exclusion. 

The process of applying these selection criteria left 26,890 household records in the 

total analysis sample. The listing of the program used in the construction of the analysis 

sample is provided in Appendix A. 

Description of the Analysis Sample 

The focus of this study is the cost of children in two-adult households and 

households headed by single-parents who are either divorced, separated, or never married. 

While this disaggregation of the population of single-parents is conceptually always 

possible, the precision of empirical estimates for these subgroups will hinge upon not only 

the aggregate sample size of the subgroup but also upon the distribution of subgroups 

across the expenditure classes. 

The quality of the estimates also will depend upon the quality of the underlying 

expenditure data. Although constructed to reflect yearly amounts, these nmounts could be 

based upon as little as one quarter of data. In fact, 33 percent of the analysis sample had 

only one quarterly interview as a result either of nonresponse or the start and ending dates 

of the panel. One would imagine that the quality of the data would improve with the 

number of quarters of data. The question is, Are one, two, three, or four quarterly 

interviews needed to assure "good" measures of yearly expenditures? Requiring four 

interviews would reduce the sample to 8,903 observations or 30 percent of the total 

analysis sample. While we hope this would increase the quality of data, it would 

drastically decrease the sizes not only of the aggregate sample but of the subgroups of 

interest. An arbitrary decision was made to perform the analysis on two samples: the total 

sample of 26,890 households, and a second sample including only those households which 



had three or more quarterly interviews, which amounts to 43.1 percent of the total analysis 

sample, or 1 1,591 household records. 

Tables 2 and 3 present the disaggregation of these two samples hy expenditure 

class23 and by martial status and number of children. Examination of the tables provides 

insights into the limitations of the sample for imputation of the cost of children. 

In the full sample, there appears to be an ample distribution of sample observations 

across the demographic groups of interest, especially with regards to sample sizes of 

single-parent families. However, Table 2 provides an indication of a potential weakness of 

the data for supporting the imputation of child costs to higher income groups. While for 

two-adult households the sample seems adequate to support the imputation of costs up to 

$60,000,2 the imputation of child costs for single-parent families would seem very 

problematic for incomes in excess of $30,000 because of small sample sizes. 

One reason for constructing the second sample was the belief that the quality of the 

data would improve with more information on the household's annual expenditures. 

However, a comparison of Tables 2 and 3 points to a clear trade-off between the "quality" 

of the data and sample sizes. The sample of single-adult households is substantial, 

especially at low and high levels of annual real total expenditures. There is a 67 percent 

reduction among single individuals and a 54 percent reduction among single parents. 

23 The real expenditures which were computed by DRI and annualized were utilized to categorize thc 
households. 

24 Recall that data is topcoded at $75,000 and these observations were excluded in the sample selection 
process. 



Table 2 

Economic and Demographic Composition of Sample 
(Total Analysis Sample) 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Single Childless 
Individuals Couples 

Total 11220 4656 

Two-Adult Families with: 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

One Two Three or more 
Child Children Children Total 

One-Adult (Divorced) Families with: 

One Two Three or more 
Child Children Childrcn Tola I 

Total 



Table 2 -- Continued 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

One-Adult (Separated) Families with: 

One Two Three or more 
Child Children Children Total 

One-Adult (Never Married) Families with: 

One Two Three or more 
Child Children Childl-en Total 



Table 3 

Economic and Demographic Composition of Sample 
(Sample with Three or More Quarterly Interviews per Household) 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Single Childless 
Individuals Couples 

Total 3699 2252 

Two-Adult Families with: 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

One Two Three or more 
Child Children Children Total 

One-Adult (Divorced) Families with: 

One Two Three or more 
Child Children Chilken Total 

Total 



Table 3 -- Continued 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

One-Adult (Separated) Families with: 

One Two Three or more 
Child Children Children Total 

One-Adult (Never Married) Families with: 

One Two 'Three or more 
Child Children Children Total 



A third sample was needed to estimate the cost of children according to the Barten- 

Gorman methodology, which requires information on the after-tax income of the 

household. Households having incomplete income data had to be dropped from the 

sample. After making this exclusion, an analysis of the relationship between spending (E) 

and disposable income (DI) yielded an average propensity to consume (EIDI) of over four, 

implying that on average households were reporting total expenditures four times their 

after-tax income. While this result could be the result of the BLS's definition of an 

expenditure, it also calls into question the reasonableness of the income data in C E X . ~ ~  

While it is possible for a household to spend more than its disposable income in any year, i t  

is not believable that the average propensity to consume would be that high. Since the 

CEX is primarily designed to collect expenditure data, the income data were viewed to be 

suspect. After an investigation of this result, I decided to exclude all households whose 

propensity to consume was greater than two. 

The effect of these two exclusions and the requirement that there be at least three 

quarterly interviews is shown in Table 4. While the exclusions affect all subgroups of the 

sample almost equally (18 percent reduction for single individuals; 16 percent reduction for 

childless couples; 15 percent reduction for both one- and two-parent families with 

children), the exclusions were proportionally higher at low levels of total expenditure. 

However, it was judged that this restricted sample was sufficiently compsrable to the 

second analysis sample to estimate the Barten-Gorman methodology. 

25 Recall that any purchase during the interview period is counted as an expenditure. Hence, purchases on 
major durables such as a car would be counted as an expenditure even though the purchasc of the car was 
financed through installment payments. 



Table 4 

Economic and Demographic Composition of Sample 
with Three or More Quarterly Interviews,Complete Income Data, 

and a Propensity to Consume of Less Than 2.0 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Single Childless 
Individuals Couples 

Total 2993 1893 

Two-Adult Families with: 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

One Two Three or more 
Child Children Children Total 

One-Adult (Divorced) Families with: 

One Two Three or more 
Child Children Children 



Table 4 -- Continued 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

Expenditure Class 

0 to 5,000 
5,000 to 10,000 
10,000 to 15,000 
15,000 to 20,000 
20,000 to 30,000 
30,000 to 40,000 
40,000 to 60,000 

Over 60,000 

Total 

One-Adult (Separated) Families with: 

One Two Three or more 
Child Children Children Tolal 

One-Adult (Never Married) Families with: 

One Two Three ol more 
Child Children Children Total 



V. Regression Results 

This section describes the regression analyses that forms the basis of the estimates 

of the cost of children, which are presented in the next section. All the empirical 

methodologies used in this study concern the relationship between the household's 

standard of living, proxied by its expenditures on various commodities, and the 

household's composition, and total expenditures. The Engel and ISO-PROP approaches 

both utilize the share of total expenditures on a specific commodity group (0)  as the proxy 

for the household's standard of living. The results of the Engel model using both the total 

sample and the sample including only households with three or more quarters of 

information are reported in Appendix Tables B1 to B8. Appendix Tables B9 to B20 

display the results utilizing the three alternative definitions of necessities for the ISO-PROP 

approach. 

I estimated the relationships for the Engel and ISO-PROP methods using the 

logistic functional form which in general can be written as: 

estimated as the following functional form: 

log ( O / 1-O) = a + px. 

Thus the interpretation of the estimated coefficients (P) is the marginal effect of a change in 

x on the log of the ratio of the share of total expenditures spent on the commodity group of 

necessities relative to the share spent on other goods. The marginal effect of the variable x 

on O is 



which has the sign of P. Hence if P is positive then x and O will be positively related, and 

if p is negative it indicates that if x increases O will fall. 

The Engel and ISO-PROP approaches are both based upon the assumption that as 

total expenditures rise, the share spent on food or any groups of necessities will fall. The 

results show that all the models estimated are consistent with this assumption within the 

range of total expenditures in the data. 

These two methods are also based upon the assumption that as family size 

increases, the share spent on necessities will rise, reflecting a fall in the household's 

standard of living. To examine whether the estimates support this assumption, recall that 

family size is included in three variables: LFSIZE, LEFS and LEFS2. Although the 

coefficient on LFSIZE is often negative, the combined effect of all three effects on share 

spent on necessities is positive throughout the range of expenditures in the data. 

The estimation of the Rothbarth approach was performed by regressing the log of 

annual expenditures (in $1,000) on the various control variables. The results of these 

regressions are reported in Appendix Tables B21 to B28 for the different family groups, 

samples, and definitions of adult goods. 

The Rothbarth approach, in which adult goods proxy for the ho..;sehold's standard 

of living, posits that expenditures on adult goods will rise as total expenditures rise and fall 

as family size falls. The tables indlcate that both of these conditions are met in these 

results. 

The final set of regression results for the Barten-Gorman approach are reported in 

Appendix Tables B29 and B30, which present estimates of the system of five commodity 

groups used in this study. As indlcated earlier, the estimates from the regression models 

are not directly used to compute the cost of children. They are instead used to identify the 



underlying parameters of the utility function (B and y) and the components used to 

compute the scaling factors (dij). These coefficients are reported in Appendix Tables B3 1 

and B32 for two- and one-adult families respectively. 

Even though the regression coefficients in this form provide little infom~ation on the 

magnitude of the costs of children, we gain one insight from these tables. One of the goals 

of this study was to explore the level of expenditures in one-parent households whose head 

was either divorced, separated, or never married. The list of variables included in each 

analysis contained variables for each of these three types of households (DIV, SEP, and 

NMAR). Although the coefficients on these variables are not statistically different in any of 

the models, there appears to be a consistent ordering of the effect of these three types of 

household structure on the various proxies for the household's standard of living. Holding 

all variables constant, divorced women have higher standards of living than do separated 

women. The lowest standards of living are experienced by never-married women. The 

implications are tha~holding all else constant, the cost of a child to a never-married woman 

is highest, to a separated woman intermediate, and to a divorced woman lowest. I wish to 

stress that these differences are not statistically significant. 



VI. Estimates of the Cost of Children 

In principle the methodologies can provide estimates over a wide range of 

household compositions. In this report, for each methodology, estimates are provided for 

one- and two-adult households with one, two, and three children at different levels of total 

expenditures. The effect of varying the age of the children is also shown. For the Engel, 

ISO-PROP, and Rothbarth approaches, estimates are given for both the full sample and the 

sample restricted to household with a minimum of three quarters of information. 

The point estimates are informative, but we should remember that they are subject 

to some uncertainty. To indicate the extent of variability in the estimates and to provide a 

means for statistical comparison of the results across methodologies, I h ~ v e  con~puted the 

standard deviations of the mean cost estimates. To compute these standard deviations, I 

employed a bootstrapping technique using 500 replications of the sample. The description 

of this technique is provided in Appendix D. 

The tables depicting the cost of children appear in Appendix E. Tables El to E8 

present the results from the Engel method. The three variants of the ISO-PROP methods 

are shown in Tables E9 to E20. Tables E21 to E28 present the estimates from the 

Rothbarth method, and Tables E29 and E30 show the results from the Barten-Gorman 

mode1.26 

To demonstrate how to read these tables, let us consider Table El,  reproduced on 

the next page. According to the Engel method, the mean cost estimate for one child aged 8 

in a two-parent household spending $25,000 per year is $8,296. The standard deviation of 

this estimate is $262, or 3 percent of the mean. A 95 percent confidence bound for this 

26 Because I was not able to construct a bootstrap technique for the system of equations estimated in the 
Barten-Gorman model, the standard deviations of the estimates from this approach are not shown. 
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estimate would be $8,296 plus or minus $514 (+6 percent). Alternatively, we could 

express the costs of the children as a percentage of the household's total expenditures. For 

this example, the point estimate would tell us that 33 percent plus or minus 2 percentage 

points of the household's expenditures went to the child. The cost estimates expressed in 

this fashion are presented in Appendix F. 

In the same table, let us examine the effect of having more children close in age in 

the same household. Moving to the panel with two children, we see that for the household 

with $25,000 in total expenditures and two children aged 8 and 10, the total cost of the 

children is $12,200. Given the previous estimate, the cost of the second child of this age 

to the family is $3,904; on average the household spends $6,100 on each child. For three 

children aged 4,8, and 13, Table E l  shows that the cost of the children to the household is 

$14,535. The marginal cost of the third child is $2,335 or, on average, the household 

spends $4,845 on each of the children. Put simply, the tables tells us that both the 

marginal and average costs of children fall as the number of children rises. 

Before attempting to summarize this large body of estimates, I would like to 

highlight two problems encountered in their computation. First, under the ISO-PROP 

approach we could not compute the costs of children in various household types because 

households without children were not predicted to spend as much of their total 

expenditures on necessities as was predicted for the household with children. This 

problem is depicted in Figure 3. For the family with one child (FS=3) and X3 of total 

expenditures, 0 3  of total expenditures would be predicted to be spent on necessities. As 

the figure shows, a level of total expenditures is absent for a similar household without a 

child (FS=2) spending 0 3  of total expenditures on necessities. When this problem 

occurred, a dash (--) was entered in the table. An example of this occurs in Appendix 

Table E21 for households with two or more children and at low levels of total 

expenditures. 



Table El 

Cost of Children in Two-Adult Families Employing the Engel Method 
Food at Home -- All Observations 

Cost SD Cost SD Cost SD 

Total Expenditures 

Total Expenditures 

Total Expenditures 

One Child: 
(4) (8) 

Two Children: 

Three Children: 



X3 Expenditures (X) 

Figure 3 

Potential Problem in the Determination of Equivalent Incomes 



The second problem was encountered in the Rothbarth method. In all other 

methodologies, the costs of children continually rise with the age of the child. Under the 

Rothbarth method, the costs steadily rise until the child is about 15, but then they fall. This 

can be explained by the fact that in the CEX, clothing purchases of children over 16 are 

classified as purchases of adult clothing. Thus, the regression results would predict that 

the expenditures on adults rise with the number of older children and hence the cost of the 

older children would fall. 

Summary of Results 

I offer the following observations concerning what can be generally learned from 

this exercise, that is, what is generalizable from all of the methods. 

Using the sample with households with three or more quarterly 

interviews does not significantly affect the costs of children in two- 

adult families but significantly lowers the cost estimates in one-adult 

families relative to the estimates derived from the total analysis 

sample. In my opinion, estimates from the sample of households 

with three or more quarters are more reliable. 

The standard deviations of the cost estimates at average levels of 

total expenditures are higher for one-adult families than for two- 

adult households. The greatest variability in estimates are for the 

ISO-PROP method. The standard deviations in both the Engel and 

Rothbarth methods are similar. 

More children in the family lead to higher total costs of children. 

However, as the number of children rises, the average cost of a 

child does not rise. 

With the exception of the Rothbarth method, there is evidence that as 

a child grows older, the cost of the child rises. 



When total household expenditures rise, expenditures on children 

rise in roughly the same proportion. In other words, the cost of 

children expressed as percentage of total expenditures is almost 

constant across all levels of total expenditures. This observation is 

limited to the sample used in the estimation, i.e., where total 

expenditures are less than $75,000. 

Holding all else constant, including total expenditures, the cost of a 

child to a single parent is higher than to a family with two adults. 

Talang differences in average total expenditures into account, the 

total costs of children are quite similar. 

Finally, it is useful to compare all of these methods to a previously mentioned 

alternative which is very simple to compute: per capita allocation of expenditures. Using 

this method, child costs as percentage of total expenditures would not vary with income or 

age of child, but, only with number of children and of adults in the household. In one- 

adult families, the costs for one, two, and three children are 50 percent, 67 percent and 75 

percent of household expenditures respectively. In two-adult families the cost are 33 

percent, 50 percent and 60 percent of expenditures. 

A graphical summary of the relationship between the various methods is presented 

in Figures 4 and 5. In each figure there are three horizontal lines. Each line represents the 

number of children in the household. For simplicity, I chose the intermediate age child or 

group of children from the age groups in the tables. Since the cost of the children 

expressed as a percentage of total expenditures did not vary significantly with levels of total 

expenditures, I chose the $25,000 and $15,000 levels for two and one-adult families to 

construct these figures.27 For each set of children, I used an abbreviation designating each 

27 These levels were chosen because they represent the average levels of real total expenditures for the two 
groups. The cost estimates reported in the figures also are from the sample of households which had three 
or more quarters of data. 



method, placed to depict its relative position on a line representing costs as a percentage of 

total household expenditures. The abbreviations are: 

Per capita 
Engel using food at home 
Engel using total food expenditures 
ISO-PROP using food at home,shelter,clothing and health care 
ISO-PROP using food at homeshelter and clothing 
ISO-PROP using food at home and shelter 
Rothbarth using adult clothing, alcohol and tobacco 
Rothbarth using adult clothing 
Barten-Gorman 

Examining the figure for two-adult families (Figure 4), the first observation we can 

make is that the Engel and per capita methods yield very similar cost estimates. All other 

methodologies using proportional approaches indicate that the costs of children i n  two-adult 

households are significantly less than indicted by the per capita method. The Rothbarth 

method produces child costs lower than either the Engel or per capita methods, while the 

ISO-PROP and Barten-Gorman methods yield significantly lower estimates for one child. 

The difference between the ISO-PROP and the Rothbarth approaches diminishes as the 

number of children increases, but the Barten-Gorman results remain significantly lower 

than all others. 

Child costs in percentage-of-expenditures terms are higher in one-adult household 

(Figure 5 )  than in two-adult households. This is the expected result from a per capita 

apportionment of total expenditures, which indicates that 50 percent, 67 percent and 7 5  

percent of total expenditures would be required for raising one, two, and three children, 

respectively. But what is surprising is that all the equal-proportional methods (Engel and 

provide estimates that are at least as great as those under the per capita method. 

and Barten-Gorman methods consistently yield estimates which are 

the per capita method. 





1 
Child 

2 
Children 

3 
Children 

FIGURE 5 

The Cost  o f  R a i s i n g  C h i l d r e n  i n  a S i n g l e - P a r e n t  F a m i l y  
( E x p r e s s e d  a s  a P e r c e n t a g e  o f  T o t a l  H o u s e h o l d  E x p e n d i t u r e s )  



These two figures show that the definition of commodities utilized within each 

method does not significantly alter the estimates derived. The only exception to this 

observation is IS03, which employed the share of total expenditures on food at home and 

shelter. For two-adult families this ISO-PROP variant yielded lower estimates of child 

costs, and for one-adult families it yielded higher estimates than the other two variants. 

Were these results to be expected? The finding that the Engel and the per capita 

approaches yielded similar results was to be expected from previous work by 

Espen~hade,~S who used the 1972-73 CEX to estimate the cost of raising a child under the 

Engel method and obtained results similar to a per capita apportionment.  

The consistency with which the Engel approach yielded higher estimates of the cost 

of children than did the Rothbarth method was not unexpected, in view ~f the theoretical 

work of Deaton and Muellbauer?9 which demonstrated that in general this relationship 

should hold. However, they also argued that in theory the Barten-Gorman approach 

should yield estimates falling between those produced by Engel and Rothbarth. Why was 

this not true in my study? 

We need to remember the conditions under which the Barten-Gorman model was 

estimated in comparison to the other two methods. First, to identify the Barten-Gorman 

model a series of very restrictive assumptions were needed concerning the preferences and 

hence the behavior of the households. In particular, we had to assume that expenditures on 

goods were linear in relation to total expenditures. Both the Engel and Rathbarth 

approaches allowed for expenditures on their respective commodities to be non-linear. In 

28 Thomas Espenshade, Investing in Children, Washington, D.C., Urban Institute Press, 1984. 

29 Angus Deaton and John Muellbauer, "On measuring child costs." Journal of Political Economv, Vol. 
94, NO. 4, 1986, pp. 720-744. 



previous work, I showed that the linearity assumption used in implementing the Barten- 

Gorman model is not appropriate and that the functional forms used in the specification of 

the Engel and Rothbarth provide a better fit of the expenditure data.30 

These differences in functional forms point to an additional difference confounding 

the comparison. To illustrate, let us compute the Engel and Rothbarth methods from the 

estimates of the linear expenditure system in Tables 35 and 36. Using these estimates of 

the scaling factors and parameters of the utility function, one can calculate, with the Engel 

method, that the cost of an eight-year-old child to a two-adult family with expenditures of 

$25,000 is 38 percent of total expenditures. The corresponding figure for the Rothbarth 

method is 23 percent. Thus, differences in functional forms can not explain this departure 

from our theoretical expectations. 

The implicit commodity scaling factors for this household type may account for this 

result. In this case of the household with an eight year old child the scaling factor (m) is 

1.32 for food ; 1.02 for housing; .96 for transportation; .75 for adult goods; and 1.33 for 

all other goods. Given that these scales have been normalized to equal one for a two-adult 

household without children, the two scale factors that are less than one imply that a 

household with a child needs less transportation and fewer adult goods ts achieve the same 

standard of living as a household without children. The scale for transportation is not 

significantly different from one, but the scale for adult goods is. If we recalculate child 

costs requiring that all scales be at least one, then our theoretical expectations are met. 

These scales also explain why the estimates from the ISO-PROP methodology for 

two-adult families are low compared to the Engel and Rothbarth methods. While the scale 

for food (1.32) is close to a per capita share, the scale for housing (1.02) indicates larger 

30 David Betson "Are Engel Curves Really Linear?" mimeo, 1986. 



economies of scale in housing as compared to food. The third ISO-PROP variant, which 

considers only food at home and housing, should represent the budget share weighted 

economies of scales in these two goods. Hence it should come as no surprise then that any 

of the ISO-PROP variants that include housing produce estimates lower than does the 

Engel method. 



VII. Conclusions 

The main findings of this study are as follows: 

More children in a family result in higher total costs of children in 
the family. However, as the number of children rises, the average 
cost of each child does not rise. 

With the exception of results under the Rothbarth method, there is 
evidence that as the child grows older, the cost of the child rises. 

When total expenditures rise in the household, the expenditures on 
the children rise in roughly the same proportion. In other words, 
the cost of children expressed as percentage of total expenditures is 
almost constant across all levels of expenditures observed in the 
survey. 

Holding all else constant, including levels of total expenditures, the 
cost of a child to a single-parent is higher than to a two-parent 
family. Taking differences in average total expenditures into 
account, the costs of children are quite similar. 

Ideally, I would have hoped that many of the assumptions needed to perform these 

estimates would not have made a difference to the end results. Some did not. At the mean 

of the samples, the choice of functional form to estimate the various models did not make 

much difference in the final results. However, the choice of method did have a 

substantial effect on the estimates. The variation in results across methods can not be 

explained by the uncertainty in our estimates of the underlying relationship describing the 

expenditure patterns of households of different composition. The choicr: of underlying 

assumptions did make an important difference. 

Thus, arriving at what would be described as best estimates will depend on which 

set of underlying assumptions seems to be most realistic and which set of estimates 

conforms to common sense. The Engel approach theoretically is believed to provide an 

upper bound estimate of the cost of raising children. The use of economies of scale in 

food consumption to estimate the average economies in other goods seems on the surface 

unrealistic in today's society. But given the high estimates that result from this 



methodology, even when compared to the per capita method, the estimates from the Engel 

method should be discounted. 

The Barten-Gorman approach, while most theoretically pleasing, was hindered by 

the large set of restricting assumptions required to identify the model with this data set. 

Moreover, implementation of the model relied upon the validity of the income data in the 

survey, which is suspect. These problems reduced the acceptability of the Barten-Gorman 

estimates. 

The ISO-PROP approach resembles the Engel approach, but differs in several 

ways. By including other goods which could be considered necessities, this approach 

potentially could overcome some objections to the Engel method. However, the estimates 

from this method are quite different if we compare one- and two-adult families. For IS02 

(which included food at home, shelter, and clothing), the average and marginal cost of 

children is equal to constant 14 percent of total expenditures. For one-adult families, the 

estimates reflect almost a per capita appoportionment of expenditures. The reason this a 

result is not clear. Given the sensitivity of the estimates to what is included in  the 

definition of a necessity, the robustness of these results is questionable. The ISO-PROP 

approach, as opposed to other approaches, was significantly affected by the choice of the 

level of total expenditures. For all of these reasons, I have tended to discount the ISO- 

PROP estimates. 

The others having been discounted or eliminated from consideration, the Rothbarth 

method remains the leading contender. In the first section of the report, this method, 

based on how adults reduced spending on themselves in favor of their children, was 

considered a reasonable approach. The similarity of its results for one- and two-parent 

families, in comparison with the per capita appoportionmen t of total expenditures, is 



striking.31 My own experience is that the marginal and average costs of children appear 

to fall with the number of children, while the percentage of total expenditures devoted to 

children remains constant. For these reasons, I have concluded that the Rothbarth method 

produces what I would consider the "best" set of estimates of the cost of raising children. 

Rounding the numbers, I arrive at my best guess of the total cost of raising children, 

expressed in percentage of total household expenditures as 25 percent, 35 percent and 40 

percent for one, two, and three children in a two-parent household and 40 percent, 55 

percent and 60 percent for one, two, and three children in a one-parent household.32 

The estimates of the cost of children prepared for this report are given as estimates 

of expenditures on children. Two cautionary points should be made. First, the Consumer 

Expenditure Survey contains expenditure information only on households whose total 

expenditures were less than $75,000 per year. Thus, the costs of children in households 

with expenditures in excess of $75,000 remains purely speculation. Second, all estimates 

of expenditures on children were made as a function of total expenditures, not income, of 

the household. It is tempting to equate total expenditures with income, but these are two 

distinct concepts.33 For the purpose of child support guidelines, it would be more 

informative to know how expenditure patterns varied according with income. 

Unfortunately, the income data on the CEX is not of sufficient quality to permit such 

31 The Rothbarth estimates i m ~ l v  25 and 38 Dercent of total ex~enditures are devoted to the child in Lwo- 
and one-adult families respecti;eiy. The ratiobf these esdmates'to the per capita estimate is 25/33 =.75 and 
38/50=.76. 

32 In Appendix G, I compare my Rothbarth estimates with another set of Rothbarth estimates lrom the 
recent study by Lazear and Michael. 

33 Given the way that the BLS defines expenditures as the purchases of the household, the diflerence 
between income and expenditures as reported in the CEX is not truly the savings of the household. For 
example, the purchase of new car would appear as an expenditure of the household, ~':iile an economic 
definition of expenditure would include only the stream of services derived from the ownership oS  he car 
during the year. For this reason, the BLS definition tends to overstate the amount of expenditures in the 
year the purchase is made, and to understate the amount of expenditures of the household in other years. 



analysis. The relationship between the estimates given in this report to child support 

guidelines are left to the report prepared by LewinfiCF. 



Appendix A 

Listing of Extract Program for Analysis Sample 

//F6WXFN1 JOB (AF,E409),BETSON,NOTIFY=F6WXFN,TIME=10, 
/ /  MSGLEVEL= (2,O) , MSGCLASS=Q 
/*OPENBIN 
/*SETUP CEXl, NOCODE 
/*SETUP CEX2, NOCODE 
//STEP1 EXEC VSFORT 
//FORT.SYSIN DD * 

INTEGER IRD(4,73), YKID,OKTD,NREC(ll), IPL(4), IEP(41) 

DATA IEP/2,3,4,5,6,7,8,9,10,11,14,15,16,18,19,20,21,22,23,24, 
*25,26,27,28,29,30,32,34,35,36,38,39,40,41,42,44,45,46,47,48, 
*4 9/ 

DATA NREC/ll*O/ 

1 READ(10,200, END=100) ((IRD (K, J) , J=l,29) ,XIN(K,~), 
$ (IRD (K, J) , J=30,69), (XIN (K, J) , ~=2,68), IRD (K, 70). 
$ (XIN(K, J), J=69, go), (IRD(K, J), ~=71,73) ,K=1,4) 

DO 2 K=1,4 
IF(IRD(K,l) .LE.O) GO TO 2 
IF(XIN(K.67) .LE.O.) GO TO 2 
IGOOD=IGOOD+l 
IPL (IGOOD) =K 

2 CONTINUE 

IFIRST=IPL (1) 
ILAST=IPL (IGOOD) 

C ELIMINATE IF AGE OF RP IS GT 55 

IF(IRD(ILAST,3).GT.55) GO TO 1 
NREC (3) =NREC (3) +1 

C ELIMINATE OTHER FAMILIES 

DO 300 K=1,62 
300 XOUT (K) =O. 0 

XOUT (1) =IRD (IFIRST, 1) 



XOUT (2 ) =GOOD 

DO 13 I=l,IGOOD 
J=IPL (I) 
K=I+2 
JQ= (IRD (J, 50) -1) /3 + 1 

13 XOUT(K)= JQ + (IRD(J,51) -80) *4 

XOUT (7) =IRD (ILAST, 70) 

XOUT(8)=XIN(ILAST, 1) 
XOUT (9) =IRD(ILAST, 19) 
XOUT (10) =IRD (ILAST, 56) 
XOUT (11) =IRD (ILAST, 61) 

NKID=O 
DO 4 KK=5,16 
IF (IRD (ILAST, KK) .GT. 0) NKID=NKID+l 

YKID=IRD (ILAST, 5) 
OKID=O 
IEND=4+NKID 
DO 5 KK=5, IEND 
YKID=MIN (YKID, IRD (ILAST, KK) ) 
OKID=MAX (OKID, IRD (ILAST, KK) ) 

5 CONTINUE 
XOUT (12) =YKID 
XOUT ( 13) =OKID 

9 CONTINUE 

DO 6 KK=1,5 
6 AGEKID (KK) =O . 0 

DO 7 J=1, IGOOD 
KJ=IPL (J) 
DO 7 LL=5,16 
KID=IRD (KJ, LL) 
IF (KID.GT. O.AND.KID.LT.3) AGEKID (l)=AGEKID(l) +1 
IF (KID .GT .2 .AND .KID. LT. 6) AGEKID (2) =AGEKID (2) +1 
IF (KID.GT.5.AND.KID. LT.13) AGEKID(3)=AGEKID (3) +1 
IF(KID.GT.12.AND.KID.LT.15) AGEKID(4)=AGEKID(4)+1 
IF(KID.GT.14.AND.KID.LT.18) AGEKID(S)=AGEKID(5)+1 
CONTINUE 

XOUT (14) =AGEKID (1) /GOOD 
XOUT (15) =AGEKID(2) /GOOD 
XOUT ( 16) =AGEKID (3) /GOOD 
XOUT (17) =AGEKID (4) /GOOD 
XOUT (18) =AGEKID (5) /GOOD 

DO 8 K=14,18 
XOUT (19) =XOUT (19) +XOUT (K) 

DO 10 K=1, IGOOD 
J=IPL (K) 

10 XOUT (20) =XOUT (20) +IRD(J, 26) 
XOUT (20) =XOUT (20) /GOOD 

C ELIMINATE IF MORE THAN TWO ADULTS IN LAST INTERVIEW 



DO 400 KK=5,16 
400 IF (IRD (ILAST,KK) .GT. 0 .AND.IRD(ILAST,KK) . 8  KID=KID+I 

NREC (5) =NREC (5) +I 

IFAM=O 
ISP=O 
IF (IRD (ILAST, 4) .GT. 12) ISP=1 

XOUT (21) =IFAM 

NREC (6) =NREC ( 6) t1 

XOUT (22) =IRD (ILAST, 43) 
XOUT(23)=IRD(ILAST, 44) 
XOUT (24) =IRD (ILAST, 22) 

DO 15 K=1, IGOOD 
J=IPL (K) 
Z=IRD (J, 32) 
XOUT (25) =AMAX1 (XOUT (251,2) 
Z=IRD (J, 23) 
XOUT (26) =AMAX1 (XOUT (261,Z) 
Z=IRD (J, 28) 
XOUT(27) =AMAX1 (XOUT (27), Z) 
Z=IRD (J, 29) 
XOUT (2 8) =AMAX1 (XOUT (28) , Z) 
Z=IRD (J, 31) 
XOUT (29) =AMAX1 (XOUT (29), Z) 
Z=IRD (J, 33) 
XOUT (30) =AMAX1 (XOUT (30), Z) 
Z=IRD (J, 67) 
XOUT (31) =AMAX1 (XOUT (31), Z) 
Z=IRD (J, 68) 
XOUT (32) =AMAX1 (XOUT (32), 2) 
Z=IRD (J, 66) 
XOUT (33) =AMAX1 (XOUT (33) , Z) 
Z=IRD (J, 42) 
XOUT(34)=AMAXl(XOUT(34) ,Z) 
Z=IRD (J, 20) 
XOUT (35) =AMAX1 (XOUT (351, Z) 

15 CONTINUE 

XOUT (36) =IRD (ILAST, 3) 
XOUT (37) =IRD (ILAST, 59) 
XOUT (38) =IRD (ILAST, 55) 
XOUT (39) =IRD (ILAST, 24) 



DO 30 KK=44,51 
XOUT (KK) =-I. 
IF(IRD(ILAST, 4) .LE.12) GO TO 31 

XOUT(44)=IRD(ILAST,4) 
XOUT (45) =IRD (ILAST, 60) 
XOUT (46) =IRD (ILAST, 54) 
IED=IRD (ILAST, 25) 
IF(IED.EQ.0) XOUT(47)=0. 
IF(IED.GT.O.AND.IED.LE.8) XOUT(47)=1. 
IF(IED.GE.g.AND.IED.LT.12) XOUT(47)=2. 
IF(IED.EQ.12) XOUT (47) =3. 
IF(IED.GT.20.AND.IED.LE.23) XOUT(47)=4. 
IF(IED.EQ.24) XOUT(47)=5. 
IF (IED.GT.24) XOUT (47) =6. 
XOUT (48) =IRD (ILAST, 58) 
XOUT (49) =IRD (ILAST, 35) 
XOUT (50) =IRD (ILAST, 41) 
XOUT (51) =IRD (ILAST, 47) 

CONTINUE 

DO 40 K=l,ll 
DUM (K) =O. 

DO 4 1 J=1, IGOOD 
K=IPL (J) 

DUM(l)=DUM(l) +XIN(K, 15) 
DUM(2) =DUM(2) +XIN(K, 16) 
DUM(3)=DUM(3)+XTN(K,4) 
DUM(4)=DUM(4) +XIN(K,23) +XIN(K,24) 
DUM(5) =DUM(5) tXIN(K, 10) +XIN(K,21) 
DUM(6)=DUM(6) +XIN(K, 50) 
DUM(7) =DUM(7) tXIN(K,80) 
DUM(8) =DUM(8) +XIN (K, 82) 
DUM(~O)=DUM(~O) tXIN(K, 67) 
DUM(11) =DUM(ll) +XIN (K, 5) +XIN(K, 9) +XIN(K, 11) +XIN(K, 70) +XIN (Kt 72) 

* +XIN(K, 73) +XIN (K, 74) 

DO 45 IJ=1,41 
L=IEP (IJ) 
Du~(9) =DUM(9) tXIN (K, L) 

CONTINUE 

DO 42 K=l,ll 
J=K+ 51 
XOUT (J) =4. *DUM (K) /GOOD 

ELIMINATE IF FOOD EXPENDITURES < 1 OR 
ELIMINATE IF NOMINAL TOTAL EXPENDITURES < 1 



J=IGOOD+7 
NREC (J) =NREC (J) +1 

WRITE (11) XOUT 

100 CONTINUE 

WRITE (6,101) NREC 
101 FORMAT(I20) 

ENDFILE (11) 
STOP 
END 

//GO.FT06F001 DD SYSOUT=T 
//GO.FTlOFOOl DD UNIT=TAPE,VOL=SER=(CEXl,CEXZ) ,LABEL=(l, SL, , IN), 
/ /  DISP= (OLD, KEEP) , DSN=BETSON .CEX8086. DATA, 
/ /  DCB=(RECFM=FB,LRECL=s380,BLKSIZE=17520,DSORG=PS) 
//GO.FTllFOOl DD UNIT=DISK,DISP=(NEW,CATLG),DSN=AUDMBO.CEX8086.DATA, 
/ /  DCB=(RECFM=VBS,LRECL=252,BLKSIZE=19069,DSORG=PS), 
/ /  SPACE=(TRK, (50,15), RLSE) , VOL=SER=USEROB 
/ / 



Appendix B 

Regression An-a-lysis .of 

Various Commodity Groups 

By One- and T-wo-Adult Fa-milie.s 



Definitions of Dependent Variables Used in Study 

Engel : 

@FH = the share of total expenditures devoted to food consumption at home 

L-FHSHR = Log [ @H / (1- @FH)] 

OFT = the share of total expenditures devoted to total food consumption 

L-FTSHR = Log [ % /(I-  %)I 

ISO-PROP : 

@Is01 = the share of total expenditures devoted to food at home, shelter, 
clothing and health care 

L-IS01 = Log [ @Is01 1 (1- @1s01)l 

Orso2 - - the share of total expenditures devoted to food at home, shelter and 
clothing 

L-IS01 = Log [ @Is02 / (1- 01so2)l 

0 1 ~ 0 3  = the share of total expenditures devoted to food at home and shelter 
L-IS03 - - Log @IS03 / (1- @1~03)1 

Rothbarth : 

R E R ~  = Real expenditures on adult clothing, alcohol and tobacco 
consump tion 

L-ROTH1 = Log[ RERI. 1 

R E R ~  - - Real expenditures on adult clothing 
L-ROTH2 = .Log[ -R&2 ] 

Barten-Gorman : 

E;YXID - - Red expenditures on Food at Home ( in 1000's) 
HOUSE - - Real expenditures on Shelter and Utilities ( in 1000's) 
TRANS - - Real expenditures on Transportation ( in 1000's) 
AGOODS = Real expenditures on Adult Clothing, Alcohol and Tobacco ( in 

- 
1 000's) 

OTHER - Real expenditures on All Other Goods ( in 1000's) 



Definition -of Ex-planator-y Variables Used -in Study 

Total Expenditures (X): 

LEFS - - Log of per capita Total Real Expenditures 
LEFS2 - - LEFS * LEFS 

Household Composition (dl: 

LNFSIZE - - Log of family size 

CKAl - - Number of children 1 to 2 years old divided by family size 
CKA2 - - Number of children 3 to 5 years old divided by family size 
CKA3 - - Number of children 6 to 12 years old divided by family size 
CKA4 - - Number of children 13 to 14 years old divided by family size 
CKA5 - - Number of children 15 to 17 years old divided by family size 

CAA6 - - Number of adults 18 to 24 years old divided by family size 
CAA7 - - Number of adults 25 to 35 years old divided by family size 

CAA8 - - Number of adults 36 to 45 years old divided by family size 
(note this variable was omitted in the analysis) 

CAA9 - - Number of adults 46 to 55 years old divided by family size 

Other Socioeconomic Variables (S): 

HD-NO-HS = 1 if Head's education was less than 12 years, 0 otherwise 
HD-COLL - - 1 if Head's education was greater than 12 years, 0 otherwise 

BLACK - - 1 if the Head was black, 0 otherwise 

In Two-Adult Families 

SPNO-HS = 1 if spouse's education was less than 12 years, 0 otherwise 
SPCOLL - - 1 if spouse's education was greater than 12 years, 0 otherwise 

TWOERN - - 1 if both adults worked, 0 otherwise 
W-WORK - - Weeks worked by spouse divided by 52 
FTIME - - 1 if the spouse worked more than 30 hours per week, 0 otherwise 

In One-Adult Families : 

FEMALE - - 1 if the Head was a female, 0 otherwise 

H-WORK - - Weeks worked by head divided by 52 
HFrIME - - 1 if the head worked more than 30 hours per week, 0 otherwise 

DIV - - 1 if the head is a divorced single parent, 0 otherwise 
SEP - - 1 if the head is a separated single parent, 0 otherwise 
NMAR - - 1 if the head is a never married single parent, 0 otherwise 



Table B 1 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
A1 Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L FHSHR - 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W WORK 
F ~ I M E  
LEFS 
LEFS2 

S SE 2969.364 
DFE 13332 
MSE 0.222725 

PARAMETER STANDARD 
DF ESTIMATE ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B2 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
Three or More Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L-FHSHR 

SSE 1112.906 F RATIO 468.80 
DFE 6807 PROB>F 0.0001 
MSE 0.163494 R-SQUARE 0.5668 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>IT I 
LABEL 

INTERCEPT 
LFS I ZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD NO-HS 
HD~COLL 
S P-NO-HS 
SP COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table B3 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
All -Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-FHSHR 

VARIABLE DF 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-HS 
HD COLL 
BLACK 
FEMALE 
H WORK 
HFT IME 
LEFS 
LEFS2 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R- SQUARE 

T RATIO 



Table B4 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
Three or More Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-FHSHR 

VARIABLE DF 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-H S 
HD-COLL 
BLACK 
FEMALE 
H WORK 
HFTIME 
LEFS 
LEFS2 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R- SQUARE 

T RATIO 



Table B5 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
All Observations 

All Two-Adult Families 

MODEL : MODEL0 1 

DEP VAR: L - FTSHR 

VARIABLE DF 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
SP NO-HS 
SP~COLL 
BLACK 
TWOERN 
W WORK 
F ~ I M E  
LEFS 
LEFS2 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
.PROB>F 
R-S QUARE 

T RATIO 



Table B6 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
Three -or .More Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L-FTSHR 

SSE 974.471597 F RATIO 267.86 
DFE 6807 PROB>F 0.0001 
MSE 0.143157 R- SQUARE 0.4278 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> 1 T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKAS 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
S P-NO-H S 
SP-COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEF S 
LEFS2 



Table B7 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L - FTSHR 

VARIABLE DF 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA 8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-H S 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEF S 2 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table 'B 8 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
Three or More Observations 

One-Adult Families 

MODEL : MODEL01 

DEP VAR: L-FTSHR 

SSE 1209.377 F RATIO 150.23 
DFE 4 8 0 3 PROB>F 0.0001 
MSE 0.251796 R-SQUARE 0.3848 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T 1 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
DIV 
SEP 
NMAR 
HD NO HS - - 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table B9 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

All Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L - IS01 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
SP-NO-H S 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

SSE 3612.126 F RATIO 312.33 
DFE 13329 PROB>F 0.0001 
MSE 0.270998 R-SQUARE 0.3081 

PARAMETER S TP;NDARD 
DF ESTIMATE ERROR T RATIO PROB> I T I 



Table B 10 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

Three or More Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L - IS01 

S SE 1391.593 F RATIO 161.48 
DFE 6887 PROB>F 0 .D'O-O 1 
MS E 0.204436 R-SQUARE 0.3107 

.PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
S P-NO-H S 
SP-COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEFS2 



Table B 1 1 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L IS01 - 

SSE 9708.52 
DFE 13611 
MSE 0.713285 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA 8 
CAA9 
DIV 
SEP 
NMAR 
HD NO-HS 
HD~COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 

PARAMETER STANDARD 
DF ESTIMATE ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B 12 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

Three or More Observations 

MODEL: MODEL01 

DEP VAR: L-IS01 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H WORK 
HFT IME 
LEFS 
LEFS2 

All One-Adult Families 

SSE 2083.176 F RATIO 156.33 
DFE 4799 PROB>F 0.0001 
MS E 0.434085 R-SQUARE 0.3945 

PARAMETER STANDARD 
DF ESTIMATE ERROR -T RATTO FROB> 1 T 1 



Table B13 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

All Observations 

MODEL : MODEL01 

DEP VAR: L I S 0 2  - 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKAS 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
S P-NO-H S 
SP-COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEFS2 

All Two-Adult Families 

SSE 3 6 8 3 . 0 9 4  F RATI-0 2 9 3 . 3 5  
DFE 1 3 3 3 0  PROB>F 0 . 0 0 0 1  
MSE 0 . 2 7 6 3 0 1  R-SQUARE .0 . 2 9.48 

PARAMETER STANDARD 
DF ESTIMATE ERROR T RATIO PROB> I T 1 



Table B 14 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

Three or More Observations 

MODEL: MODEL01 

DEP VAR: L-IS02 

All Two-Adult Families 

SSE 1425.842 F RATIO 144.83 
DFE 6807 PROB>F 0.0001 
MSE 0.209467 R- SQUARE 0.2879 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T 1 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
HD-NO-H S 
HD-COLL 
S P-NO-H S 
SP COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEFS2 



Table B 15 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-IS02 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-H S 
HD COLL 
BLACK 
FEMALE 
H WORK 
HFT IME 
LEFS 
LEFS2 

SSE 9847.84 
DFE 13612 
MSE 0.723468 

PARAMETER STANDARD 
ESTIMATE ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B 16 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

Three or More Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-IS02 

S SE 2086.274 F RATIO 156.70 
DFE 4 8 01 PROB>F .o. 0001 
MSE 0.434550 R- SQUARE -0.3950 

PARRMETER STXNDARD 
VARIABLE D F ESTIMATE ERROR T RATIO -PROB> 1 T 1 

LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-H S 
HD-COLL 
BLACK 
FEMALE 
H-W ORK 
HFTIME 
LEF S 
LEFS2 



Table B 17 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

All Observations 

MODEL : MODEL01 

DEP VAR: L - IS03 

SSE 
DFE 
MSE 

PARAMETER 
VARIABLE DF ESTIMATE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
SP-NO-H S 
SP-COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEE'S2 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B 18 

Regression on the .Logit of the Share of Total ExpendituresSpend on Food at .Home and 
Shelter 

Three or More Observations 

A11 'Two-Adult Fanii1ies 

MODEL: MODEL01 

DEP VAR: L- IS03  

S S E  
DFE 
MSE 

PARAMETER 
VARIABLE DF ESTIMATE 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD COLL - 
S P-NO-H S 
S P C O L L  

TWOERN 
W-WORK 
FTIME 
LEES 
LEES2 

STANDARD 
ERROR 

E RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B 19 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
Shelter 

All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-IS03 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE  
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
D I V  
SEP 
NMAR 
HD NO HS 
HDCOLL 
BLACK 
FEMALE 
H WORK 
HFT IME 
LEF S 
LEFS2 

SSE 
DFE 
MSE 

- P A M E T E R  
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-S QUARE 

T RATIO 



Table B20 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
Shelter 

'Three or More Observations 

All One-Adult Families 

MODEL : MODEL01 

DEP VAR: L-IS03 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
D IV 
SEP 
NMAR 
HD-NO-H S 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 

SSE 2973.442 F RATIO 114.19 
DFE 4803 PROB>F 0.0001 
MSE 0.619080 R- SQUARE 0.3223 

PARAMETER STANDARD 
DF ESTIMATE ERROR T RATIO PROB> I T I 



Table B21 

Regression on the Log of the Expenditures 'Spend on Adult Clothing, 
Alcohol :and Tobacco 

All Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L - ROTHl 

VARIABLE DF 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD COLL 
SP-NO-H s 
SP~COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEF S 
LEFS2 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R- SQUARE 

T RATIO 



Table B22 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol and Tobacco 

Three or More Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L-ROTHI 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP NO HS 
SP:COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEFS2 

SSE 1391.239 F RATIO .25.. 23 
DFE 3036 PROB>F 0.0001 
MSE 0.458247 R-SQUARE 0.1364 

PARAMETER STANDARD 
DF ESTIMATE ERROR T RATIO PROB> 1 T I 



Table B23 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol .and Tobacco 

All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-ROTH1 

VARIABLE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEES 
LEES2 

SSE 
DFE 
MSE 

PARAMETER 
DF ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>E 
R-SQUARE 

T RATIO 



Table B24 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol and Tobacco 

Three or More Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L-ROTH1 

SSE 2114.438 F RATIO 31.09 
DFE 2899 PROB>F 0.0001 
MSE 0.729368 R-SQUARE 0.1766 

PARAME T:ER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table B25 

Regression on the Log of the Expenditures Spend on Adult Clothing 
All Observations 

All Two-Adult Families 

MODEL: MODEL01 

DEP VAR: L - ROTH2 

SSE 
DFE 
MSE 

PARAMETER 
VARIABLE DF ESTIMATE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W WORK 
FTIME 
LEFS 
LEFS2 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table 826 

Regression on the Log of the Expenditures Spend on Adult Clothing 
Three or More Observations 

All Two-Adult Families 

MODEL : MODELO 1 

DEP VAR: L-ROTH2 

SSE 3545.087 F RATIO 82.10 
DFE 5082 PROB>F 0.0001 
MSE 0.697577 R- SQUARE 0.2349 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD NO-HS 
HD-COLL 
s P-NO-H - s 
SP-COLL 
BLACK 
TWOERN 
W WORK 
F~IME 
LEFS 
LEFS2 



Table B27 

Regression on the Log of the Expenditures Spend on Adult Clothing 
All Observations 

All One-Adult Families 

MODEL: MODEL01 

DEP VAR: L ROTH2 - 

SSE 
DFE 
MSE 

PARAMETER 
VARIABLE DF ESTIMATE 
LABEL 

INTERCEPT 
LFSIZE 
c m 1  
c m 2  
c m 3  
c m 4  
c m 5  
C-6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R- S QUARE 

T RATIO 



Table B28 

Regression on the Log of the Expenditures Spend on Adult Clothing 
Three or More Observations 

All One-Adult Families 

MODEL : MODEL01 

DEP VAR: L-ROTH2 

SSE 
DFE 
MSE 

PARAMETER 
VARIABLE DF ESTIMATE 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
DIV 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B29 

Regression of the Linear Expenditure System for the Barten Gorman Model 

Two- Adult Families 

MODEL: MODEL01 

DEP VAR: FOOD 

VARIABLE DF 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
INCOME 

MODEL: MODEL02 

DEP VAR: HOUSE 

VARIABLE DF 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO--HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
INCOME 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

0.635553 
1 .669585  

-1 .250456 
-1 .200668 
-0 .066089 

1 .575534  
1 .017240  

-0 .222756 
0 .392984 
0 .542431  

-0 .116009 
0 .146855  

-0 .117051 
-0 .099856 
-0.6664 1 8  
-0 .016639 
-0 .116627 
009028779 

0 .047514 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

1 .852180  
0 .533411  
0 .336184 

-0 .766093 
-1 .247663 
-2 .108529 
-2 .145836 
-0 .565641 

0 .085426  
-1 .265317 
-0 .418482 

0 .678027 
-0.166077 

0 .327912 
-0 .181395 
-0 .120780 
-0 .175073 

0 .050111  
0 .103467 

10297 .98  
5776  

1 .782892  

STANDARD 
ERROR 

0 .190241  
0 .268610  
0 .428670 
0 .434981 
0 .427270 
0 .469399 
0 .444341 
0 .095319 
0 .08052 6  
0 .075870  
0 .058338  
0 .046265  
0 .063361  
0 .051130  
0 .070590  
0 .059221  
0 .066986  
0 .047657 

0.0013032.62 

43953.49 
5776 

7  .GO9676 

STANDARD 
ERROR 

0 .393029  
0 .554  935 
0 .885612 
0 .898650  
0 .882720 
0 .969756  
0 .917988  
0 .196925  
0 .166363 
0 .156744 
0.120524 
0 .095581  
0 .130900  
0 .105633  
0 .145836  
0 .122348  
0 .138390 
0 .098456  

0 .002692478 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B29 -- Continued 

MODEL: MODEL03 SSE 123293.5 
DFE 5776 
MSE 21.345835 

F RATIO 
PROB>F 
R-SQUARE DEP VAR: TRANS 

PARAMETER STANDARD 
ESTIMATE ERROR VARIABLE T RATIO 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA 8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
INCOME 

MODEL : MODEL04 SSE 5814.184 
DFE 5776 
MSE 1.006611 

F RATIO 
PROB>F 
R-SQUARE DEP VAR: AGOODS 

PARAMETER STANDARD 
ESTIMATE ERROR VARIABLE T RATIO 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
INCOME 



Table B29 -- Continued 

MODEL: MODEL05 

DEP VAR: OTHER 

VARIABLE DF 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
HDNO-HS 
HD-COLL 
SPNO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
INCOME 

SSE 
DFE 
MSE 

PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 



Table B30 

Regression of the Linear Expenditure System for the Barten Gorman Model 

One- Adult Families 

MODEL: MODEL01 

DEP VAR: FOOD 

S S E  3 8 0 8 . 0 4  9 
DFE 3 8 7 8  
MSE 0 . 9 7 1 6 8 9  

PARAMETER STANDARD 
VARIABLE ,DF E-STINATE ERROR 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
D I V  
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
INCOME 

MODEL: MODEL02 

DEP VAR: HOUSE 

S S E  1 3 2 7 0 . 7 2  
DFE 3 8 7 8  
MSE 3 . 3 8 6 2 5 2  

PARAMETER STANDARD 
VARIABLE DF ESTlMATE ERROR 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
D I V  
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
INCOME 

F RATIO 
PROB>F 
R-SQUARE 

F RATIO 
PROB>F 
R-SQU ARE 



Table 34 -- Continued 

MODEL: MODEL03 

DEP VAR: TRANS 

S S E  3 9 4 5 5 . 1 1  
DFE 3 8 7 8  
MSE 1 0 . 0 6 7 6 4 7  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
D I V  
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
INCOME 

MODEL: MODEL04 

DEP VAR: AGOODS 

S S E  2 8 1 3 . 2 3 6  
DFE 3 8 7 8  
MSE 0 . 7 1 7 8 4 5  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR 

INTERCEPT 
L F S I Z E  
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
D I V  
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
INCOME 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO 

F RATIO 
PROB>F 
R-SQUARE 

T RATIO I 



Table B30 -- Continued 

MODEL: MODEL05 

DEP VAR: OTHER 

S S E  2 7 5 2 6 . 3  
DFE 3 8 7 8  
MSE 7 . 0 2 3 8 0 7  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR 

I N T E R C E P T  
L F S I Z E  
C K A l  
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA 9 
D I V  
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
INCOME 

F R A T I O  
PROB>F 
R-SQUARE 

T R A T I O  



Table B3 1 

LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKAS 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 

Estimated Prefe~nce Parameters (Ps and p's) 
and the 

Components of the Scaling Factors (m's) 
of the 

Barten-Gorman Model 

Two-Adult Families 

FOOD HOUSE TRANS OTHER 



Table B32 

dik : 
LFSIZEi 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
cAA9 
DJY 
SEP 
NMAR 
HD-NO-HS 
HDCOLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 

Estimated Preference Parameters (p s and p's) 
and the 

Components of the Scaling Factors (m's) 
of the 

B arten-Gorman Model 

One-Adult Families 

FOOD .HOUSE TRANS A m S  - 0 m . R  



Appendix C 

Regression Results for 

Various Commodity Groups 

Estimated Separately for 

Single Individuals, Childless Couples 

and 

One- and Two-Parent Families 



Definitions of Dependent Variables Used in Study 

QFH = the share of total expenditures devoted to food consumption at home 

L-FHSHR = Log [ @m / (1- %)I 

OFT = the share of total expenditures devoted to total food consumption 

L-RSHR = Log [ &q / (1 - %)I 

ISO-PROP : 

QISOI = the share of total expenditures devoted to food at home, shelter, 
clothing and health care 

L-IS01 = Log [ @Is01 / ( I -  @1s01)l 

@Is02 = the share of total expenditures devoted to food at home, shelter and 
clothing 

L-IS01 = Log .[ 0 1 ~ 0 2  / ( 1 - @.1s02)1 

0 1 ~ 0 3  = the share of total expenditures devoted to food at home and shelter 

L-IS03 = Log [ 0 1 ~ 0 3  / (1- QISO~)] 

Rothbarth : 

RERl - - Real expenditures on adult clothing, alcohol and tobacco 
consumption 

L-ROTH1 = Log[ WRI I 

W R 2  - - Real expenditures on adult clothing 
L-RoTH2 = Log[ RER~ 1 

Barten-Gorman : 

FOOD - - Real expenditures on Food at Home ( in 1000's) 
HOUSE - - Real expenditures on Shelter and Utilities ( in 1000's) 
TRANS - - Real expenditures on Transportation ( in 1000's) 
AGOODS = Real expenditures on Adult Clothing, Alcohol andTobacco '( in 

- 
1000's) 

OTHER - Real expenditures on All Other Goods ( in 1000's) 



Definition of Explanatory Variables Used in Study 

Total Expenditures (X): 

LEFS - - Log of per capita Total Real Expenditures 
LEFS2 - - LEFS * LEFS 

Household Composition (P): 

LNFSIZE - - Log of family size 

CKAl - - Number of children 1 to 2 years old divided by family size 
CKA2 - - Number of children 3 to 5 years old divided by family size 
CKA3 - - Number of children 6 to 12 years old divided by family size 
CKA4 - - Number of children 13 to 14 years old divided by family size 
CKA5 - - Number of children 15 to 17 years old divided by family size 

CAA6 - - Number of adults '18 to24 years old divided by faniily size 
CAA7 - - Number of adults 25 to 35 years old divided by family size 

CAA8 - - Number of adults 36 to 45 years old divided by family size 
(note this variable was omitted in the analysis) 

CAA9 - - Number of adults 46 to 55 years old divided by family size 

Other Socioeconomic Variables (S): 

HD-NO-HS = 1 if Head's education was less than 12 years, 0 otherwise 
HD-COLL - - 1 if Head's education was greater than 12 years, 0 otherwise 

BLACK - - 1 if the Head was black, 0 otherwise 

In Two- Adult Families .: 

SPNO-HS = 1 if spouse's education was less than 12 years, 0 otherwise 
SP-COLL - - 1 if spouse's education was greater than 12 years, 0 otherwise 

TWOERN - - 1 if both adults worked, 0 otherwise 
W-WORK - - Weeks worked by spouse divided by 52 
FTIME - - 1 if the spouse worked more than 30 hours per week, 0 otherwise 

In One-Adult Families : 

FEMALE - - 1 if the Head was a female, 0 otherwise 

H-WORK - - Weeks worked by head divided by 52 
r n M E  - - 1 if the head worked more than 30 hours per week, 0 otherwise 

DIV - - 1 if the head is a divorced single parent, 0 otherwise 
SEP - - 1 if the head is a separated single parent, 0 otherwise 
NMAR - - 1 if the head is a never married single parent, 0 otherwise 



Table Cl 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
All Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 1695.02 F RATIO 442.80 
DFE 8 67 6 PROB>F 0.0001 
MSE 0.195369 R-SQUARE 0.4923 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>l T l 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Fa-mil-ies without Ch-ildr-en 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 1268.151 F RATIO 292.54 
DFE 4641 PROB>F 0.0001 
MSE 0.273250 R-SQUARE 0.4688 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C2 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
Three -or More-Observations 

'Two-Adult :Families sv-ith Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 679.072105 F RATIO 262.62 
DFE 4555 PROB>F 0.0001 
MSE 0.149083 R-SQUARE 0.5228 

PARAMETER STANDARD 
VARI ARLF, . DF .ES.TMATE ERROR -7' .RATIO .ERCIA> 1.7'1 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 428.455831 F RATIO 163.60 
DFE 2237 PROB>F 0.0001 
MSE 0.191531 R-SQUARE 0.50-59 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>ITI 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C3 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
All Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 728.875986 F RATIO 171.67 
DFE 2409 PROB>F 0.0001 
MSE 0.302564 R-SQUARE 0.5619 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 7876.32 F RATIO 272.71 
DFE 11205 PROB>F 0.0001 
MSE 0.702929 R-SQUARE 0.2260 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C4 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home 
Three or More Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-FHSHR 

SSE 231.912227 F RATIO 114.90 
DFE 1106 PROB>F 0.0001 
MSE 0.209686 R-SQUARE 0.6516 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL : MODELOl 

DEP VAR: L-FHSHR 

SSE 1662.861 F RATIO 122.87 
DFE 3 68 6 PROB>F 0.0001 
MSE 0.45112.9 -R- GQDARE .9.24357 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> IT I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HDJO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C5 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
All Observations 

Two-Adult Families with Children 

MODEL : MODELOl 

DEP VAR: L-FTSHR 

SSE 1532.34 6 F RATIO 309.04 
DFE 8676 PROB>F 0.0001 
MSE 0.17 6619 R-SQUARE 0.4036 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO FROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
H D-NO-H S 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

SSE 1062.553 F RATIO 162.47 
DFE 4 64 1 -PROB>F 0.0001 
MSE 0.228949 R-SQUARE 0.3289 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA 9 
H D-NO-H S 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFSZ 



Table C6 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
Three or More Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR.: L-FTSHR 

S S E  6 0 0 . 8 5 4 2 6 6  F R A T I O  1 7 5 . 6 7  
DFE 4 5 5 5  PROB>F 0 . 0 0 0 1  
MSE 0 . 1 3 1 9 1 1  R-SQUARE 0 . 4 2 2 9  

PARAMETER STANDARD 
VARIABLE - DF' ESTTMXl 'E  FKR-OK T XATI O 'PXUB> IT1 

LABEL 

I N T E R C E P T  
L F S I Z E  
C K A l  
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
F T I M E  
L E F S  
L E F S Z  

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

S S E  3 6 9 . 2 0 6 0 1 4  F RATIO 8 5 . 3 0  
DFE 2 2 3 7  PROB>F 0 . 0 0 0 1  
MSE 0 . 1 6 5 0 4 5  R-SQUARE 0 . 3 4 8 0  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T R A T I O  PROB> I T I 

LABEL 

I N T E R C E P T  
L F S I Z E  
CAA 6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
F T I M E  
L E F S  
L E F S 2  



Table C7 

Regression on the Logit of the Share of Total Expenditures Spend on Food 
All Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

SSE  6 2 7 . 3 9 1 2 7 1  F RATIO 1 2 1 . 8 3  
DFE 2 4 0 9  PROB>F 0 . 0 0 0 1  
MSE 0 . 2 6 0 4 3 6  R-SQUARE 0 . 4 7 6 5  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA 8 
CAA 9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
L E F S 2  

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

S S E  4 8 2 1 . 7 . 8 9  F R A T I O  2 7 8 . 7 5  
DFE 1 1 2 0 3  PROB>F 0 . 0 0 0 1  
MSE 0 . 4 3 0 4 0 2  R-SQUARE 0 . 2 2 9 9  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
L E F S  
L E F S 2  



Regression on the Logit of the Share of' Total Expenditures Spend on Food 
Three or More Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

S S E  2 1 0 . 5 0 1 2 6 3  F R A T I O  7 5 . 1 9  
DFE 1 1 0 6  PROB>F 0 . 0 0 0 1  
MSE 0 . 1 9 0 3 2 7  R-SQUARE 0 . 5 5 0 3  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T R A T I O  PROB> I T I 

LABEL 

I N T E R C E P T  
L F S I Z E  
C K A l  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
L E F S 2  

One-Adult Families without 'Children 

MODEL: MODELOl 

DEP VAR: L-FTSHR 

S S E  9 7 2 . 4 3 6 0 9 1  F R A T I O  1 1 4 . 9 3  
DFE 3 6 8 6  PROB>F 0 . 0 0 0 1  
MSE 0 . 2 6 3 8 1 9  R-SQUARE 0 . 2 7 2 3  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

I N T E R C E P T  
L F S I Z E  
CAA6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
L E F S  
LEE'S2 



Table C9 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

All Observations 

Two-Adult Families with Children 

MODEL : MODELOl 

DEP VAR: L-ISO.1 

SSE 2198.078 F RATIO 197.22 
DFE 8675 PROB>F 0.0001 
MSE 0 .2533-81 R-SQUARE 0 . 3 0 16 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEES2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-IS01 

SSE 1406.16 F RATIO 121.96 
DFE 4639 PROB>F 0.0001 
MSE 0.303117 R-SQUARE 0.2690 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEES2 



Table C 10 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

Three or More Observations 

Two- Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-IS01 

SSE 892.942306 F RATIO 101.87 
DFE 4555 PROB>F 0.0001 
MSE 0.196036 R-SQUARE 0.2982 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAAB 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-IS01 

SSE 488 325843 F RATIO 61.24 
DFE 2237 PROB>F 0,0001 
MSE 0.218384 R-SQUARE 0.2771 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

INTERCEPT 
LFSIZE 
CAA6 
CAAB 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C11 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter, Clothing and Health Care 

All Observations 

One- Adult Families with Children 

MODEL: MODEL01 

DEP VAR: L - I S 0 1  

S S E  1 1 3 8 . 1 4  F RATIO 1 0 2 . 8 9  
DFE 2 4 0 4  PROB>F 0 . 0 0 0 1  
MSE 9 . 4 7 3 4 3 6  R- SQT3P.RE 0 . 4 3 5 2  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PAOB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAAB 
CAA9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
LEFSZ 

One- Adult Families without Children 

MODEL: MODEL01 

DEP VAR: L - I S 0 1  

S S E  8 1 3 7 . 3 9 7  F RATIO 2 6 3 . 3 2  
DFE 1 1 1 9 6  PROB>F 0 . 0 0 0 1  
MSE 0 . 7 2 6 8 1 3  R-SQUARE 0 . 2 2 0 1  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA 6 
CAAB 
CAA9 
HD-NOHS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
L E F S  
L E F S 2  



TableC 12 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
-Shelter, -Clothing -and .Hedth.Care 

Three or More Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 1  

S S E  4 0 5 . 0 4 4 0 4 0  F RATIO 6 0 . 3 1  
DEE 1 1 0 5  PROB>F 0.0001 
MSE 0 . 3 6 6 5 5 6  R-SQUARE 0 . 4 9 5 6  

PARAMETER STANDARD 
VARIABLE . DF ESTIMATE ERROR T RATIO PROB> I T I  

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAAB 
CAA9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
L E F S 2  

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 1  

S S E  1 5 8 4 . 4 2 7  F RATIO 1 0 5 . 2 3  
DFE 3 6 8 3  PROBZF 0 . 0 0 0 1  
MSE 0 . 4 3 0 2 0 0  R-SQUARE 0 . 2 5 5 3  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA 6 
CAAB 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
L E F S  
L E F S 2  



Table C 13 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

All Observations 

Two-Adult Families with Children 

MODEL: MODEL01 

DEP VAR.: 1,-IS.02 

SSE 2266.123 F RATIO 187.76 
DFE 8675 PROB>F 0.0001 
.MSE D .i!fil7-25 R-SQUARE 0.2914 

PARKMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODEL01 

DEP VAR: L-IS02 

SSE 1408.152 F RATIO 112.16 
DFE 4640 PROB>F 0.0001 
MSE 0.303481 R-SQUARE 0.2529 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NOHS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C14 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
She1 ter and Clothing 

Three or More Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 2  

S S E  9 3 1 . 8 5 7 9 1 0  F R A T I O  9 2 . 7 8  
DFE 4 5 5 5  PROB>F 0 . 0 0 0 1  
MSE 0 . 2 0 4 5 7 9  R-SQUARE 0 . 2 7 9 0  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T R A T I O  PROB> I T I 

I N T E R C E P T  
L F S I Z E  
C K A l  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAAB 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
F T I M E  
L E F S  
L E F S 2  

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 2  

S S E  4 8 4 . 3 6 2 9 0 8  F RATIO 5 2  - 2 3  
DFE 2 2 3 7  PROB>F 0 . 0 0 0 1  
MSE 0 . 2 1 6 5 2 3  R-SQUARE 0 . 2 4 6 4  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO P R O B > I T I  

I N T E R C E P T  
L F S I Z E  
CAA6 
CAAB 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
F T I M E  
L E F S  
L E F S 2  



Table C15 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
She1 ter and Clothing 

All Observations 

One-Adult Families with Children 

MODEL: MODEL01 

DEP VAR.: 1,-IS02 

SSE 1134.728 F RATIO 120.65 
DFE 2404 PROB>F 0.0001 
MSE 0.472D17 R-SQUARE 0.4745 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL: MODEL01 

DEP VAR: L-IS02 

SSE 8208.002 F RATIO 250.13 
DFE 11197 PROB>F 0.0001 
MSE 0.733054 R-SQUARE 0.2114 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA 6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C16 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home, 
Shelter and Clothing 

Three or More Observations 

One-Adult Families with Children 

MODEL : MODEL0 1 

DEP VAR: L-IS02 

SSE 411.732798 F RATIO 68.63 
DFE 1105 PROB>F 0.0001 
MSE 0.372609 R-SQUARE 0.5279 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL : MODEL0 1 

DEP VAR: L-IS02 

SSE 1568.496 F RATIO 98.67 
DFE 3685 PROB>F 0.0001 
MSE 0.425644 R-SQUARE 0.2432 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO F-ROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-.HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C17 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
S he1 ter 

All Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-IS03 

SSE 2400.303 F RATIO 206.85 
DFE 8676 PROB>F 0.0001 
MSE 0.276660 R-SQUARE 0.3118 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-IS03 

SSE 1526.686 F RATIO 128.75 
DFE 4640 PROB>F 0.0001 
MSE 0.329027 R-SQUARE 0.2798 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C18 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
Shelter 

Three or More Observations 

Two- Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-IS03 

SSE 993.072603 F RATIO 101.62 
DFE 4555 PROB>F 0.0001 
MSE 0.218018 R-SQUARE 0.2977 

P ARAMF8TF.R ST ANI) WU) 

VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEF S 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-IS03 

SSE 538.685677 F RATIO 59.35 
DFE 2237 PROB>F 0.0001 
MSE 0.240807 R-SQUARE 0.2708 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SPCOLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C19 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
Shelter 

All Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 3  

S S E  1 1 0 7 . 8 6 4  F RATIO 1 1 6 . 1 8  
DFE 2 4 0 6  PROB>F 0 . 0 0 0 1  
MSE 0 . 4 6 0 4 5 9  R-SQUARE 0 . 4 6 5 0  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I  

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA 9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
LEFSZ 

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L - I S 0 3  

S S E  1 2 2 6 1 . 5 5  F RATIO 2 6 7 . 0 2  
DFE 1 1 2 G 1  PROB>F 0 . 0 0 0 1  
MSE 1 . 0 9 4 6 8 3  R-SQUARE 0 . 2 2 2 4  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
L E F S  
L E F S 2  



Table C20 

Regression on the Logit of the Share of Total Expenditures Spend on Food at Home and 
Shelter 

Three or More Observations 

One-Adult Families with Children 

MODEL: MODEL01 

DEP VAR: L-IS03 

SSE 412.406295 F RATIO 63.21 
DFE 1106 PROB>F 0.0001 
MSE 0.372881 R-SQUARE 0.5071 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I TI 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFSZ 

One-Adult Families without Children 

MODEL: MODEL01 

DEP VAR: L-IS03 

SSE 2359.708 F RATIO 89.47 
DFE 3686 PROB>F 0.0001 
MSE 0.640181 R-SQUARE 0.2256 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C21 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol and Tobacco 

All Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH1 

S S E  2 6 5 2 . 3 1 7  F RATIO 1 7 . 2 8  
DFE 4 5 4 3  P ROBW 0 . 0 0 0 1  

MSE 0 . 5 8 3 8 2 5  R-SQUARE 0 . 0 6 7 4  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE XRROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 

'' CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
L E F S  
L E F S 2  

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAA: 1,-RO.TTH1 

S S E  8 8 9 . 3 1 6 2 8 8  F RATIO 1 2 . 6 9  
DFE 1 8 7 3  P ROB> F 0 . 0 0 0 1  
MSE 0 . 4 7 4 R O R  R-SQIIARE 0 . 0 8 6 7  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
L E F S  
L E F S 2  



Table C22 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcuhd and Tobacco 

Three or .More Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH1 

SSE 1087.545 F RATIO 18.87 
DFE 2224 PROB>F 0.0001 
MSE 0.489004 R-SQUARE 0.1388 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH1 

SSE 298.760434 F RATIO 8.04 
DFE 797 PROB>F 0.0001 
MSE 0.374856 R-SQUARE 0.1237 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>IT I 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C23 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol and Tobacco 

All Observations 

One-Adult Families with Children 

MODEL : MODEL0 1 

DEP VAR: L-ROTH1 

SSE 2084.297 F RATIO 10.01 
'UE'E: 1917 Y HOB>F' 0.0001 
MSE 1.087270 R-SQUARE 0.0859 

P ARAMF,TF.R ST ANn ARC 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I TI 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL: MODEL01 

DEP VAR: L-ROTH1 

SSE 4607.739 F RATIO 26.43 
DFE 6596 PROB>F 0.0001 
MSE 0.698566 R-SQUARE 0.0459 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Table C24 

Regression on the Log of the Expenditures Spend on Adult Clothing, 
Alcohol and Tobacco 

Three or More Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH1 

SSE 911.121489 F RATIO 11.57 
DFE 863 PROB>F 0.0001 
MSE 1.055761 R-SQUARE 0.1944 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
SEP 
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFS2 

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH1 

SSE 1177.418 F. RATIO 22.97 
nFE 202-5 PROFDF n . nonl. 
MSE 0.581441 R-SQUARE 0.1198 

PARAMETER STANDARD 
VARIABLE . DF .ESIPJMATE ERROR .T .RATID .PRDR> I IT I 
LABEL 

INTERCEPT 
LFSIZE 
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



I 

Table C25 

Regression on the Log of the Expenditures Spend on Adult Clothing 
All Observations 

Two-Adult 'Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

S S E  6 5 3 2 . 5 6 4  F RATIO 3 6 . 6 5  
DEE 6 8 0 6  PROB>F 0 . 0 0 0 1  
MSE 0 . 9 5 9 8 2 4  R-SQUARE 0 . 0 9 2 8  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
F T I M E  
L E F S  
L E F S 2  

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

S S E  2 6 0 5 . 1 4 9  F RATIO 1 7 . 3 1  
DFE 3 1 7 0  PROB>F 0 . 0 0 0 1  
MSE 0 . 8 2 1 8 1 3  R-SQUARE 0 . 0 7 1 0  

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA6 
CAA8 
CAA 9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
L E F S  
L E F S 2  



Table C26 

Regression on the Log of the Expenditures Spend on Adult Clothing 
Three or More Observations 

Two-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

SSE 2648.057 F RATIO 57.17 
DFE 3574 PROB>F 0.0001 
MSE 0.740923 R-SQUARE 0.2331 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
HD-NO-H S 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 

Two-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

SSE 881.785860 F RATIO 30.42 
DFE 1493 PROB>F 0.0001 
MSE 0.590613 R-SQUARE 0.2220 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
SP-NO-HS 
SP-COLL 
BLACK 
TWOERN 
W-WORK 
FTIME 
LEFS 
LEFS2 



Table C27 

Regression on the Log of the Expenditures Spend on Adult Clothing 
All Observations 

One- Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

S S E  3 7 9 5 . 2 9 2  F RATIO 1 0 . 4 1  
DEE 2 2 0 2  PROB>F 0 . 0 0 0 1  
MSE 1 . 7 2 3 5 6 6  R-SQUARE 0 . 0 7 8 5  

PARAMETER S T  AND ARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB>IT  I 

LABEL 

INTERCEPT 
L F S I Z E  
CKAl  
CKA2 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
S E P  
NMAR 
HD-NO-HS 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
L E F S  
LEES2  

One- Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

S S E  1 0 4 6 6 . 4 4  F RATIO 2 3 . 5 1  
DEE 9 4 1 0  PROB>F 0 . 0 0 0 1  
MSE 1 . 1 1 2 2 6 8  R-SQUARE 0 . 0 2 9 1  

PARAMET.ER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
L F S I Z E  
CAA 6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS  
L E F S 2  



Table C28 

Regression-on .the .Log.of -the Expenditures Spend.on Adult -Clothing 
Three or More Observations 

One-Adult Families with Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

SSE 1519. 49.7 F RATIO 13.90 
DFE 1010 PROB>F 0.0001 
MSE 1.504452 R-SQUARE 0.1985 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 
LABEL 

INTERCEPT 
LFSIZE 
CKAl 
CKAZ 
CKA3 
CKA4 
CKA5 
CAA6 
CAA8 
CAA9 
SEP 
NMAR 
H D-NO-H S 
HD-COLL 
BLACK 
H-WORK 
HFTIME 
LEFS 
LEFSZ 

One-Adult Families without Children 

MODEL: MODELOl 

DEP VAR: L-ROTH2 

SSE 2854.181 F RATIO 37.77 
DFE 3077 PROBSF 0.0001 
MSE 0.927586 R-SQUARE 0.1284 

PARAMETER STANDARD 
VARIABLE DF ESTIMATE ERROR T RATIO PROB> I T I 

LABEL 

INTERCEPT 
LFSIZE 
CAA6 
CAA8 
CAA9 
HD-NO-HS 
HD-COLL 
BLACK 
FEMALE 
H-WORK 
HFTIME 
LEFS 
LEFS2 



Appendix D 

Bootstrapping Methods 'for Computation of Variances 

The discussion of the various methodologies has concentrated upon the steps 

required to produce a point estimate of the cost of children. But , how robust are these 

estimates? Are these estimates statistically different? To answer these questions, it is 

necessary to produce estimates of the variance of the cost of children fiom the various 

methodologies. The problem in producing confidence bounds is that the cost estimates are 

a nonlinear function of the parameters of the budget share equations. One possible 

technique to use to estimate the variance would be the Delta Method which utilizes a first 

order approximation to the variance. However, the technique that was employed the 

bootstrapping technique as described by Efron and Tibshirani.l 

To provide a rationale for the bootstrap method, consider the situation where that 

instead of one sample of observations, you had 500 equal sized samples. In each of the 

500 samples, one could employ any of the above techniques to impute a cost of a 

child(ren). Using these 500 estimates of child cost, one could compute a variance. Of 

course, the problem is that we have only one sample. What the bootstrap method does is to 

provide a method for constructing the additional 499 samples fiom the original sample. 

Hence, the bootstrap method is often denoted as a "sample replication" variance estimation 

method. 

The bootstrap method in our context can be describe in terms of the following seven 

step process where yi represents the logit of the budget share of the commodity group ( 

B. Efron and Tibshirnai, "Bootstrap Methods for Standard Errors, Confidence Intervals and other 
Measures of Statistical Accuracy," Statistical Science, Vol.1.. No. 1, 1986, pp. 54-77. 



Log[ 43 / (I-@)] ) or log of real expenditures and g represents the vector of explanatory 

variables. 

Step 1 : Estimate the regression model ( yi = Ep + Ei ) using the original 
data to obtain bl. 

Step 2 : Compute the predicted values of the dependent variable ( ) 

Step 3 : Compute a residual for each observation in sample ( ei = y; - bl'g ) 
and store the residuals in an "urn" 

Do Steps 4 to 5, S-1 times : 

Step 4 : Construct a synthetic sample by computing for each observation in 
the original data : 

a) With replacement, randomly draw a residual from the "urn" 

(Li) 
b) Construct a new dependent variable ( vi = b'p + ci ) 

Step 5 : In the current synthetic sample, regress vi on to obtain a new set 
of coefficients ( ) 

Step 6 : Use the &s (s = 1,s ) to impute a cost of a child (CCs) 

Step 7 : Use the S CCk's to compute a mean and variance 

For this report, I replicated the original sample 499 times. The source listing of the 

bootstrap program follows. 



Program Listing for Bootstrapping Program 

Note this listing is for the Two Parent Sample to Estimate the Engel Method 

//F6WXFN1 JOB (AF,E409), BETSON,NOTIFY=F6WXFN, TIME=10, 
/ / MSGLEVEL= (2,O) , MSGCLASS=Q 
/*OPENBINS 
//STEP1 EXEC VSFORT 
//FORT.SYSIN DD * 

CALL SETUP ( 1 ) 
CALL BOOT ( 1) 
CALL CCOST (1) 
STOP 
END 
SUBROUTINE SETUP (UUMMY) 
REAL XIN(62),XOUT(21),COMP(lO),ED(4),WORK(5) 

10 READ (10, END=100) XIN 

CEXP=XIN (52) 
IF (CEXP. LE.. 0.. ) GO TO .1..0 

XOUT (1) =XIN (21) 

DO 1 K=2,NT 
1 XOUT (K) =O . 0 

XOUT (NT) =ALOG (PROP/ (1.-PROP) ) 

XOUT (2) =ALOG (XIN (20) ) 

IAGE=XIN (36) 
DO 2 K=1,2 
IF(K.EQ.2.AND.ITYPE.EQ.l.OR.ITYPE.EQ.3) GO TO 2 
IF(K.EQ.2) IAGE=XIN(44) 
IF(IAGE.LT.25) ADl=ADl+l. 
IF(IAGE.GE.25.AND.IAGE.LT.36) AD2=AD2+1. 
IF(IAGE.GE.36.AND.IAGE.LT.46) AD3=AD3+1. 
IF (1AGE.GE. 46) AD4=AD4+1. 

2 CONTINUE 



4 COMP ( K )  = X I N  (J)  / R F S  

COMP ( 6 )  = A D l / R F S  
COMP ( 7  ) =AD2 / R F S  
COMP ( 8 )  = A D 3 / R F S  
COMP ( 9 )  =AD4 / R F S  

DO 6 K = 1 , 5  
6 WORK ( K )  =O. 0  

F S I Z E = X I N  ( 2 0 )  
ALNFS=ALOG ( X I N  ( 6 1 )  / ( 1 0 0 0 .  * F S I Z E )  ) 
ALNFSZ=ALNFS*ALNFS 

XOUT ( N T - 2 )  =ALNFS 
XOUT ( N T - 1 )  =ALNFSZ 

C  
C  F I L L  I N  THE X ' S  FROM VAR3 TO VAR NT-3  
C  
C  VAR E / F S  AND ( E / F S 1 2  HAVE BEEN F I L L E D  I N  
C  

X O U T ( 3 )  =COMP ( 1 )  
XOUT ( 4  ) =COMP ( 2  ) 
XOUT ( 5 )  =COMP (3 )  
XOUT ( 6 )  =COMP ( 4  ) 
XOUT ( 7 )  =COMP (5 )  
XOUT ( 8 )  =COMP ( 6 )  
XOUT ( 9 )  =COMP ( 8 )  
XOUT ( 1 0 )  =COMP ( 9 )  
X O U T ( 1 1 )  =ED (1) 
X O U T ( 1 2 )  = E D ( 2 )  
X O U T ( 1 3 ) = E D ( 3 )  
X O U T ( 1 4 ) = E D ( 4 )  
XOUT ( 15) =BLACK 
XOUT ( 1 6 )  = W O R K ( 3 )  
X O U T ( 1 7 )  =WORK(4)  
XOUT ( 18 ) =WORK.( 5.) 



WRITE ( 11 ) XOUT 
NOUT=NOUT+l 

WRITE(6.101) NOUT 
FORMAT('NUMBER OF OUTPUT RECORDS',I15) 

ENDFILE (11) 
REWIND (11) 
RETURN 
END 
SUBROUTINE BOOT(DUMMY) 
REAL ERR(2,9000) ,XIN(50) ,BETA(30) 
REAL*8 XPX (20,20)., XPXIN (20,20), XPY (500,20) 
INTEGER INDX (20) 

DO 1 J=1,500 
DO 1 K=1, NX 
XPY (J, K) =O. DO 

DO 2 K=l,NX 
DO 2 J=l,NX 
XPX (K, J) =O. DO 

READ (11,END=20) (XIN (JJ) , JJ=l,NT) 

DO 11 J=l,NX 
XPY (1, J) =XPY (1, J) +Y*XIN (J) 
DO 11 K=l,NX 
XPX (J, K) =XPX (J, K) +XIN (K) *XIN (J) 

CONTINUE 

REWIND (1 1) 

DO 25 K=l,NX 
DO 23 J=l,NX 
XPXIN (K, J) =O. OD0 
XPXIN (K, K) =l. OD0 

CALL LUDCMP (XPX, NX,NX, INDX, D) 

DO 30 J=l,NX 
CALL LUBKSB (XPX, NX, NX, INnX, XPXIN (1, J) ) 

DO 40 J=l,NX 
BETA (J) =O. 0 



DO 50 J=l,NX 
DO 45 K=l,NX 

45 BETA( J) =BETA (J) +XPXIN (J, K) *XPY (1, K) 
50 CONTINUE 

WRITE (12,500) (BETA(KJ) , KJ=l,NX) 
500 FORMAT (4E20.10) 

DO 51 K=1, NX 
51 XPY (1, K) =O .DO 

60 READ (11,END=70) (XIN(KJ) .KJE1.NT) 

ITYPE=l 
IF (XIN (1) .EQ.WKID) ITYPE=2 

IF (1TYPE.EQ. 1) THEN 
Nl=Nl+l 
IPL=Nl 

ELSE 
N2=N2+1 
IPL-NP 

ENDIF 

ERR(ITYPE, IPL) =XIN (NT) -PRED 

70 CONTINUE 

REWIND (11) 

ITYPE=l 
IF (XIN (1) .EQ. WKID) ITYPE=2 
XIN(1)=1.0 

PRED=O. 0 
DO 111 K=l,NX 

111 PRED=PRED+XIN (K) *BETA (K) 

INUM=MIN (NOBS, 1tINT (NOBS*RANl (ISEED) ) ) 



DO 120 K=l,NX 
XPY (NQ, K) =XPY (NQ, K) tY*XIN (K) 

CONTINUE 

CONTINUE 

DO 135 K=l,NX 
BETA (K) =O. 0 

DO 150 K=l,NX 
DO 140 J=l,NX 
BETA (K) =BETA(K) +XPXIN (K. J) *XPY (NQ, J) 
CONTINUE 

WRITE (12,500) (BETAIKJ) ,KJ=l, NX) 

CONTINUE 

ENDFILE (12) 
REWIND (12) 

RETURN 

END 
FUNCTION RAN1 (IDUM) 
DIMENSION R(97) 
SAVE R, IFF, IXl,IX2,1X3 
PARAMETER (M1=259200, IA1=714 1, IC1=54773, RM1=3.8580247E-6) 
PARAMETER (M2=134456, IA2~8121, IC2=284ll, RM2~7.4373773E-6) 
PARAMETER (M3=24 3000, IA3=4561, IC3=5134 9) 
DATA IFF /0/ 
IF (IDUM.LT.O.OR.IFF.EQ.0) THEN 

IFF=1 
IXl=MOD(ICl-IDUM,Ml) 
IXI=MOD(IA1*IX1+ICl,M1) 
IXZ=MOD ( 1x1, M2 ) 
IXl=MOD(IAl*IXl+ICl, MI) 
IX3=MOD (1x1, M3) 
DO 11 J=1,97 

IXl=MOD (IAl*IXl+ICl,Ml~ 
IX2=MOD (IA2*IXZ+IC2, M2) 
R (J) = (FLOAT (1x1) +FLOAT (1x2 ) *RM2) *RM1 

CONTINUE 
IDUM=l 

ENDIF 
IXl=MOD (IAl*IXl+ICL, MI) 
IX2=MOD (IA2*IX2+IC2, M2) 
IX3=MOD (IA3*IX3+IC3,M3-) 
J=1+ (97*IX3) /M3 
J=MINO (97, MAX0 (1, J) ) 
RANl=R (J) 
R(J)=(FLOAT (1x1) +FLOAT (1x2) *RM2) *RM1 
RETURN 
END 
SUBROUTINE LUDCMP (A, N, NP, INDX, D) 
REAL*8 A(NP,NP) , VV(100), TINY,SUM,AAMAX, DUM 



INTEGER INDX (N) 
PARAMETER (NMAX=lOO,TINY=l.OD-20) 

D=l. 
DO 12 I=l,N 

AAMAX=O. DO 
DO 11 J=l,N 

IF (DABS (A (I, J) ) . GT. AAMAX) AAMAX=DABS (A ( I, J) ) 
CONTINUE 
IF (AAMAX.EQ.O.DO) PAUSE 'SINGULAR MATRIX' 
IF (AAMAX.EQ.O.DO) PRINT 100 
FORMAT ( ' SINGULAR MATRIX' ) 
W (I) =1 .DO/AAMAX 

CONTINUE 
DO 19 J=l,N 

IF (J.GT.l) THEN 
DO 14 I=1, J-1 

SUM=A(I, J) 
IF (I.GT.1)THEN 
DO 13 K=l,l-1 

SUM=SUM-A (I, K) *A (K, J) 
CONTINUE 
A(I, J) =SUE 

ENDIF 
CONTINUE 

ENDIF 
AAMAX=O . DO 
DO 16 I=J, N 

SUM=A(I, J) 
IF (J.GT.1)THEN 
DO 15 K=1, J-1 

SUM=SUM-A(1,K) *A(K, J) 
CONTINUE 
A (I, J) =SUM 

ENDIF 
DUM=W (I) *DABS (SUM) 
IF (DUM . GE . AAMAX) THEN 

IMAX=I 
AAMAX=DUM 

ENDIF 
CONTINUE 
IF (J. NE . IMAX) THEN 
DO 17 K=l,N 

DUM=A (IMAX, K) 
A (IMAX, K) =A (J, K) 
A (J, K) =DUM 

CONTINUE 
D=-D 
VV ( IMAX) =VV (J) 

ENDIF 
INDX (J) =IMAX 
IF(J.NE.N) THEN 

IF(A(J, J) .EQ.O.)A(J, J)=TINY 
DUM=l. /A (J, J) 
DO 18 I=J+l,N 

A(1, J)=A(I, J) *DUM 
CONTINUE 

END IF 
CONTINUE 
IF (A(N,N) .EQ. O.DO) A(N,N)=TINY 
RETURN 
END 
SUBROUTINE LUBKSB (A,N, NP, INDX, B) 
REALt8 A (NP, NP) , B (N) ,SUM 



INTEGER INDX (N) 
I I=O 
DO 12 I=l,N 

LL=INDX (I) 
SUM=B (LL) 
B (LL) =B (1) 
IF (1I.NE.O)THEN 
DO 11 J=II,I-1 

SUM=SUM-A (I, J) *B (J) 
11 CONTINUE 

ELSE IF (SUM.NE.O.DO) THEN 
II=I 

ENDIF 
B(I)=SUM 

12 CONTINUE 
DO 14 I=N, 1, -1 

SUM=B (I) 
IF(I.LT.N)THEN 

DO 13 J=I+l,N 
SUM=SUM-A (I, J) *B (J) 

13 CONTINUE 
ENDIF 
B(I)=SUM/A(I,I) 

14 CONTINUE 
RETURN 
END 
SUBROUTINE CCOST(DUMMY) 
REAL INC(10) ,BETA(20) ,KID(3,3,18) ,DUM(9) 
REAL*8 COST(3.3.3.10) ,CT 

DATA (KID(1,1, J) ,J=1,18) /2*0.,0., I., 0.,0,,0.,11*0./ 
DATA (KID (1,2, J) , J=1,18) /2*0., o., o., I d . ,  o., ll*o. / 
DATA (KID (1.3, J) , J=1,18) /2*0., O., O., O., O., I., ll*O./ 

DATA (KID(2,1, J), J=1,18) /2*0.,0., I., I., O., O., ll*o./ 
DATA (KID(2,2, J), J=1,18) /2*0.,0., 0.,2., O., o., ll*o./ 
DATA (KID (2,3, J) , J=1,18) /2*0., o., o., I d . ,  I., ll*o./ 

DATA (KID(3,1, J) ,J=1,18) /2*0.,0., 1.,2., 0.,0., ll*o./ 

DATA (KID(3,2,J) ,J=1,18) / 2 * 0 . , 0 . ,  1.p 1.n 1.sO.n ll*O-/ 
DATA (KID(3,3,J),J=1,18)/2*0.,0.r0.,1.n1.n1.n~~*0~~ 

DATA INC/5.,10.,15.,20.,25.,30.,35.,40.n45.n50./ 

C 

c number of adults ADULT 
C NUMBER OF VARIBLES NT 
C 
.................... 

ALNFS=ALOG (ADULT) 
IADULT=ADULT 



N=O 
10 READ(12,11,END=200) BETA 
11 FORMAT (4E20.10) 

N=N+1 

DO 25 J=3,7 
25  RSHR=RSHRiKID (NKID, NTYPE, J) *BETA (J) /RFSIZE 

RY=INC (I) 
IRY=RY 

Z=ALOG (RY/RFSIZE) 
RSHARE=RSHR+Z*BETA (NT1) +BETA (NT) *Z*Z 

A = BETA(NT) 
B = BETA (NT1) - 2.0*BETA (NT) *ALNFS 
C = CON + ALNFS*BETA (2) 

& - RSHARE - BETA (NT1) *ALNFS + BETA (NT) *ALNFS**2 

IF(SR.GT.0.) THEN 

IF (XFAM1. LT. 160.0) THEN 
COSTl=lOOO.*(RY-EXP(XFAM1)) 

ELSE 
COSTl=-1. 

ENDIF 

IF (XFAM2. LT. 160.0) THEN 
COST2=1000. * (RY-EXP (XFAM2) ) 

ELSE 
COST2=-1.. 

ENDIF 

ELSE 



ENDIF 

IF(Z.GT.0. .AND.COSTl.LT.O.) THEN 
CKID=-I.. 

ELSE IF(Z.GT.O..AND.COSTl.GT.O.) THEN 
CKID=AMINl (CUST1, COST:!) 

ELSE IF(Z.LT.O..AND.COSTl.GT.O.) THEN 
CKID=COSTl 

ELSE IF(Z.LT.O..AND.COST2.GT.O.) THEN 
CKID=COST2 

ELSE 
CKID=O .O 

ENDIF 

IF (CKID. GT. 0. ) THEN 
COST (1, NKID, NTYPE, I) =COST (1, NKID, NTYPE, I) +l .DO 
COST (2, NKID, NTYPE, I) =COST (2, NKID, NTYPE, I) +CKID 
COST (3, NKID, NTYPE, I) =COST (3, NKID, NTYPE, I) +CKID*CKID 

ENDIF 

50 CONTINUE 
90 CONTINUE 
100 CONTINUE 

200 CONTINUE 

IF (CT.GT. 0. DO) 'THEN 

ENDIF 
210 CONTINUE 

DO 300 J=1,3 
DO 250 I=1,10 
IR=INC (I) 
L=O 
DO 240 K=1,3 
DO 240 M=1,3 
L=L+1 

240 DUM(L) =COST (M, J, K, I) 



250 WRITE (13,400) IR, DUM 
400 FORMAT(12,3(2X,3F8.0)) 

WRITE (13,401) 
401 FORMAT(/) 
300 CONTINUE 

RETURN 
END 

//GO.FT06F001 DD SYSOUT=T 
//GO.FTlOFOOl DD UNIT=DISK,DISP=(OLD,KEEP),DSN=AUDMBO.CEX8086.DATA, 
/ /  DCB=(RECFM=VBS,LRECL=252,BLKSIZE=19069,DSORG=PS),VOL=SER=USERO8 
//GO.FTllFOOl DD UNIT=DISK,DISP=(NEW,DELETE),DSN=AUDMBO.XDATA.DATA, 
/ /  DCB=(RECFM=VBS,LRECL=88,BLKSIZE=19069,DSORG=PS),VOL=SER=USERO8, 
/ /  SPACE= (TRK, (50,15), RLSE) 
//GO.FT12F001 DD UNIT=DISK,DISP=(NEW,CATLG),DSN=AUDMBO.BTAFHT.DATA, 
/ /  DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120,DSORG=PS),VOL=SER=USERO8, 
/ /  SPACE=(TRK,(1,15),RLSE) 
//GO.FT13F001 DD UNIT=DISKnDISP=(NEW,CATLG),DSN=F6WXFN.CTAFHT.DATA, 
/ /  DCB=(RECFM=FB,LRECL=8O,BLKSIZE=3120,DSORG=PS),VOL=SER=USERO8, 
/ /  SPACE=(TRK, (1,15) ,RLSE) 
/ / 



Appendix E 

Estimates -of t - k  Mean and Standard Deviation 

of the Cost of Children 

by Level of Total Expenditure and 

Family Type 

(Expressed in Dollar Amounts) 



Table El 

Cost of Children in Two-Adult Families 
Food at Home -- All Observations 

Cost SD Cost . SD Cost SD 

One Child : 
(8) Total Expenditures 

Two Children : 

Total Expenditures 

Three Children : 

Total Expenditures 



Table E2 

Cost of Children in Two-Adult Families 
Food at Home -- Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (4,8) (8,W .(10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13.) (10,13.,16) 



Table E3 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Food at Home -- All Observations 

Cost SD Cost SD 

One Child : 

Two Children : 

Three Children : 

Cost SD 



Table E4 

-Cast of -Children in -One-Adult Families 
Food at Home -- Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8,lO) (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table E5 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in Two-Adult Families 
Total Food -- All Observations 

Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Children : 

Cost SD 



Table E6 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in'Two-Adult Faniilies 
Total Food -- Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
(4) 

Two Children : 

Three .Children : 



Table E7 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children inone-Adult Families 
Total Food -- All Observations 

Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Chirdren : 

Cost SD 



Table E8 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Total Food -- Three or More Observations 

Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Children : 

Cost SD 



Table E9 

Cost of Children in Two-Adult Families 
Expenditures on Food at Home, Shelter, Clothing and Health Care 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (43) (8,101 (10,161 

Three Children 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table E 10 

Cost of Children in Two-Adult Families 
Expenditures on Food at Home, Shelter, Clothing and Health Care 

Three or More Observations 

Cost SD Cost SD Cost SD 

Total Expenditures 

Total Expenditures 

One Child : 
(4) (8) (16) 

Two Children : 

Three Children : 

Total Expenditures -(4;8,10) -(4;8,13) ;(lo 163 
9 9 



Table E 1 1 

Cost of Children in One-Adult Families 
Expenditures on Food at Home, Shelter, Clothing and Health Care 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (48) (8,101 (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table E 12 

Cost of Children in .One-Adult Families 
Expenditures .on .Food -at Home, -Shelter, -Clothing .and Health Care 

Three .or More.Obsmations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

T.wo Children : 

Total Expenditures (4-8) (8,lo) (10,16) 

Total Expenditures 

Three Children : 



Table El 3 

Cost of Children in Two-Adult Families 
Expenditures on Food at 'Home, 'Shelter, and Clothing 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children 

Total Expenditures (4,8) @,lo) (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table El4 

Cost of Children in Two-Adult Families 
Expenditures on Food at Home, Shelter, and Clothing 

Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) (16) 

Two Children : 

Total Expenditures (48) (8,101 (10,161 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table El 5 

Cost of Children in One-Adult Families 
Expenditures on Food at Home, Shelter, and Clothing 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (48) (8,101 (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4.8.13) (10,13,16) 



Table E 16 

Cost of Children in One-Adult Families 
Expenditures on Food at Home, Shelter, and Clothing 

Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) (16) 

T.wo Children : 

Total Expenditures (4s)  (8,IO) .(lo,-1-6) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) 



Table El7 

Total Expenditures 

Total Expenditures 

Cost of Children in Two-Adult Families 
Expenditures on Food at Home and Shelter 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Total Expenditures (4,8,10) (48,131 (10,13,16) 



Table E 18 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in Two-Adult Families 
Expenditures on Food at Home and Shelter 

Three or More Observations 

Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Children 

Cost SD 



Table E 19 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Chi1dren.h One-AdultFamiIies 
Expenditures on Food at Home and Shelter 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
(4) (8) (16) 

Two Children : 

Three Children : 



Table E20 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Expenditures on Food at Home and Shelter 

Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
(4) (8) 

T h e e  Children .: 



Table E21 

Cost of Children in Two-Adult Families 
Expenditures on Adult Clothing, Alcohol and Tobacco 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (4-8) (8,101 (10,16) 

Three Children 

Total Expenditures (4,8,10) (4,8,13) .(10,l3,16) 



Table E22 

Total Expenditures 

Cost of Children in Two-Adult Families 
Expenditures on Adult Clothing, Alcohol and Tobacco 

Three or More Observations 

Cost .S-D Cost -SD Cost S D  

Total Expenditures 

One Child : 
(4) 

Two Children : 

Three .C-hildren : 

Total Expenditures (4,8,1U) (4,.8,13) (lU,13,16) 



Table E23 

Cost of Children in One-Adult Families 
Expenditures on Adult Clothing, Alcohol and Tobacco 

All Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8,101 (10,161 

Total Expenditures 

Three Children : 



Table E24 

Cost of Children in One-Adult Families 
Expenditures on Adult Clothing, Alcohol and Tobacco 

Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
Total Expenditures (4) (8) 

Two Children : 

Total Expenditures (4,8) (8.10) (10,16) 

Total Expenditures (4,8,10) (4,8,13) .(10J3.,1.6) 



Table E25 

Cost of Children in Two-Adult Families 
.Expenditures .on Adult Clothing 

All Observations 

Cost SD Cost SD Cost SD 

-One Child : 
Total Expenditures 

Two Children : 

Total Expenditures 

Three Children : 

Total Expenditures 



Table E26 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in Two-Adult Families 
Expenditures on Adult Clothing 

Three or More Observations 

Cost SD Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Children : 



Table E27 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Expenditures on Adult Clothing 

All Observations 

Cost SD Cost SD 

One Child : 
(4) (8) 

Two Children : 

Three Children 

Cost SD 



Table E28 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Expenditures on Adult Clothing 

Three or More Observations 

Cost SD Cost SD 

One Child : 
(4) .(S) 

Two Children : 

Three Children 

Cost SD 



Table E29 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in Two-Adult Families 
Barten-Goman Model 

One Child : 
(4) (8) 

Two Children : 

Three Children : 



Table 'E30 

Total Expenditures 

Total Expenditures 

Total Expenditures 

Cost of Children in One-Adult Families 
Barten-Gorman Model 

One Child : 
(4) (8) 

Two C'h'lliiren : 

Three Children : 



Appendix F 

Estimates of the Mean and Standard Deviation 

of the Cost of Children 

by Level of Total Expenditure and 

Family Type 

(Expressed as a Percentage of Total Expenditures) 



Table F 1 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Food at Home 

All Observations : Threeor More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8,101 (10,16) (4,8) @,lo) (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13.16) (4,8,10) (4,8,13) (10,13,16) 



Table F2 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Food at Home 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children 

Total Expenditures (4.8) (8,lO) (10.16) (48) (8.10) (10.16) 

Three Children : 

Total Expenditures (4,8,10) (4.8.13) (10.13.16) (4.8.10) (4.8.13) (10.13.16) 



Table F3 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Total Food 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4.8) @,lo) (10,16) (4,8) (8.10) (10.16) 

Three Children 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4,8,13) (10,13,16) 



Table F4 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Total Food 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8,101 (10,16) (43) (8,lO) (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4.8,lO) (4,8,13) (10.13,16) 



Table F5 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Food at Home, Shelter, Clothing and Health Care 

All Observations : Three or More Observations : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8.10) (10.16) (48) (8.10) (10.16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4,8,13) (10.13,16) 



Table F6 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Food at Home, Shelter, Clothing and Health Care 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures 

Two Children : 

Total Expenditures (4,8) (8.10) (10,161 (4,8) (8,lO) -(10;16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4,8,13) (10,13,16) 



Table F7 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Food at Home, Shelter, and Clothing 

All Observations : Three-or More Observations : 

One Child : 

Total Expenditures 

Two Children : 

Total Expenditures (48) (8,lO) (10,16) (4.8) (8,101 (10.16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4,8,13) (10,13,16) 



Table F8 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Food at Home, Shelter, and Clothing 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8.10) (10,161 (43) (8,101 (10,161 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4,8,13) (10,13.16) 



Table F9 

Cost of Children as a Percentage of Total Expenhtures in Two-Adult Families : 
Expenditures on Food at Home and Shelter 

All Observations : Three or More Observations : 

.One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Total Expenditures 

Total Expenditures 

Two Children 

Three Children : 



Table F10 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Food at Home and Shelter 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children 

Total Expenditures (4,8) (8.10) C10,1.6) (4,W (8;lO) (1 0;16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4,8,10) (4.8.13) (10,13,16) 



Table F 1 1 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Adult Clothing, Alcohol and Tobacco 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

-Two Children : 

Total Expenditures (4,8) (8,lO) (10,161 (4,8) @,lo) (10,16) 

Three Children : 

Total Expenditures (4,8,10) (4.8.13) (10,13,16) (4,8,10) (4,8,13) (10,13,16) 



Table F12 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Adult Clothing, Alcohol and Tobacco 

All Observations : Three or More Observations : 

.One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4,8) (8.10) (10.16) (4.8) (8.10) (10;16) 

Three Children : 

Total Expenditures (4,8,10) (4,8,13) (10,13,16) (4.8,lO) (4,8.13) (10,13,16) 



Table F 13 

Cost of Children as a Percentage of Total Expenditures in Two-Adult Families : 
Expenditures on Adult Clothing 

All 'Observations : Three or -More 'Observations : 

One Child : 

Total Expenditures 

Two Children : 

Total Expenditures 

'Three Children : 

Total Expenditures 



Table F 14 

Cost of Children as a Percentage of Total Expenditures in One-Adult Families : 
Expenditures on Adult Clothing 

All Observations : Three or More Observations : 

One Child : 

Total Expenditures (4) (8) (16) (4) (8) (16) 

Two Children : 

Total Expenditures (4.8) (8,lO) (10,16) (4.8) (8.10) (10,16) 

Three Children 

Total Expenditures (4.8.10) (4,8,13) (10,13.16) (4.8.10) (4.8.13) (10.13.16) 



Table F15 

Total Expenditures 

Total Expenditures 

Cost of Children as a Percentage of Total Expenditures 
in One and Two-Adult Families : 

B arten-Gorman Model 

Two-Adult Families : One-Adult Families : 

One Child : 

Two Children : 

Three Children : 

Total Expenditures (4,8,10) (4,8.13) (10.13.16) (4,8,10) (4,8,13) (10,.13,16) 



Appendix . . -G 

A Comparison of -the Present -Study -with -Lazear .and Michael 

The purpose of this appendix is to compare the estimates of the cost of children 

presented in this study with the work of Lazear and Michael (L/M) reported in their book, 

Allocation of Income within the Household (1988). The method of imputation chosen by 

L/M is a modified Rothbarth method. 

The first question concerns the dimension on which the estimates are to be 

compared. I chose to use the figures in Appendix F, expenditures on children as a 

percentage of total household expenditures as the basis for comparison. To compute an 

equivalent number for L/M, it should be noted that the focus of the L/M analysis is to use 

expenditures on alcohol, tobacco, and adult clothing to compute an adult equivalence scale 

for children. In their notation, this scale is @&), where is a vector of demographic 

characteristics. This vector includes, the number of children, the number of adults, the 

education, age, sex of the head, and the before-tax income of the unit. Once @(x) is given, 

the percentage of total expenditures made on the children in the household would be 

computed as : 

where K is the number of children and A is the number of adults. (This expression is a 

reworking of their equation 5.7.) Using their results on page 86, in the first column of 

Table 5.4, I computed P for several types of households at various levels of pre-tax 

incomes. Since different levels of income had only a slight negative effect on P, I will 

report values of P for just pre-tax incomes of $15,000 (recall the L/M study utilized 1972- 

73 data). In computing P, I also held the following characteristics constant: age of head 

(35); education (12 years); nonblack; and non-Southern resident living in an urban area. I 



further assumed that only the head of the household worked. Using these assumptions, 

estimates of the proportion of total expenditures spent on children from the L/M study and 

the corresponding numbers from my study are: 

Two-Adult Household 
One Child 
Two Children 
Three Children 

One-Adult 
One Child 
Two Children 
Three Children 

L/M 
Point 

Betson 
Point Range 

The range of the estimates from my study reflect two standard deviations around the point 

estimates Tables F11 and F12. 

I find my estimates remarkably similar to LJM given the differences in 

methodologies. My estimates for two-adult families are higher but I would argue they are 

not significantly different. From my study, the standard deviation of P for one child is 

roughly 2 percentage points. While L/h4 do not compute standard errors for P, we could 

assume that the error is about the same as in my study. If you make this assumption, then 

the test statistic of the difference between the two estimates is 2.12. However if you make 

the alternative assumption that the standard error of LJM is 3 points, owing to the more 

complicated procedure of estimation, the possible compounding of errors in the stepwise 

regression, and the smaller sample size, then the test statistic is 1.66. Hence, I am not 

convinced that they are significantly different. 

For the one-adult households, L/M obtain even higher point estimates, but, I think 

we would agree that the estimates are not significantly different. 



We should nevertheless note possible reasons for the differences that exist. I used 

the sample of households which had only adult expenditures: L/M used all households 

whether or not they reported adult expenditures. This difference in sample selection could 

lead to different estimates but the direction of bias is unknown. The following story could 

explain L/M's estimates diier from the current estimates. 

Let us assume that we estimate Engel curves for adult goods for each of the 

demographic groups separately. For the time being, assume that we have only families 

with children and families without children. Further assume that the true Engel c w e  is 

linear in total expenditures for all groups, i.e.; 

For families with children Ak=ak+PkXk 

For families without children Ao=%+PoXo 

Now assume that in our sample of households, h percent of the households report non zero 

expenditures on adult goods. If there no correlation between X and reporting expenditures 

on adult goods, then the estimated relationship between A and X would be : 

For families with children Ak = hk(ak + Pk Xk) 

For families without children Ao = &(a, + Po xo> 

Given these relationships, the Rothbarth methodology would compute the expenditures on 

children as a percentage of the total household expenditures, X, as 



In the case of the sarnpk which contain households reporting zero expenditures, the 

corresponding percentage, CZ, is 

Cz = (hoao-hkak) + (LoPo-hkPk) X 

hoPo X 

Hence 

C is greater or less than Cz if and only if 

hk is -greater .or 1ess.than b. 

That is, if families with children report expenditures on adult goods at higher rate than 

compared to households without children, then using the sample with observation reporting 

zero expenditures will underestimate the true amount of expenditures made on children. 

In the table below, I have computed the various reporting rates for different family 

types (2s) in both the total sample and the sample with 3 or more observations. 

Total With Adult Expenditures h 

AllObs 3+0bs AllObs 3+0bs M o b s  3+Obs 

Single individuals If 218 3699 6713 2038 :60 .S5 
Single-parent families 2428 1125 1936 882 .78 .78 

Childless couples 4656 2252 1888 812 .4 1 .36 
Two-parent families 8696 4575 4563 2244 .52 .49 

As the numbers indicate, families with children have a higher rate of reporting some 

expenditures on adult goods as compared to 'households that have no children. Hence, if 

nonreporting these expenditures is uncorrelated to total expenditures, then we could 

conclude that the use of all observations would tend to underestimate child expenditures in 

the Rothbarth method. 



This story could be used to explain why UM 's estimates for two-adults are lower 

than mine but then it does not explain why their estimates for one-adult households are 

higher? This story is based upon the assumption that nonreporting of expenditures is 

uncorrelated with total expenditures. If this does not hold, then estimates from both 

samples will be biased and the story becomes much more complicated. 

Another major difference between the Rothbarth methodology and the WM 

methodology lies in a difference in perspectives. To use a misunderstood term, the 

Rothbarth approach is a compensation approach, while the L/M is a pure allocation 

approach, to the estimation of expenditures on the child. Let us assume that UM do indeed 

correctly identify the expenditures made on a child. These expenditures would 

undercompensate the adults for the presence of the child because they ignore the income 

effect. If Rothbarth is attempting to measure the cost of children in such a way as to 

include the income effect, this would explain why the two estimates differ for the two-adult 

households. To reconcile the difference in one-adult households, I would have to argue 

that the income effect is small (or zero). 




