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EXECUTIVE

Many people agree that Canada's licensed child care system should be 
expanded dramatically to meet needs which are now inadequately served. To 
plan this expansion, we need to know what kinds of families want to use which 
types of care, and how this will change over the years ahead. In addition, we 
want to know how government policies to change the affordability, availability 
and quality of care will affect the use of different types of child care.

None of the methods presently used to study and forecast the demand for 
different types of child care is able to measure how parents' child care 
choices will change when prices, incomes, availability, quality, family size, 
and other factors change. This handbook is devoted to describing and 
explaining one method of doing just that.
This handbook presents and explains a new technique for measuring the 
demand for child care of different types (e.g., day care centre, 
neighbourhood sitter, care by a relative). This technique (Iogit regression 
analysis) is complex because it tries to do a good job measuring something 
which is complex -- the demand for child care. This handbook is designed to 
be a non-mathematical introduction to this technique for the non-specialist.

It is useful to examine the differences between "demand" and "preference" or 
"need". Some studies try to determine what kind of child care families want to 
use or wish they could use. In the child care literature, this is called studying 
families' child care "preferences". But these preferences may or may not ever 
be realized. If prices are too high, if services are inconvenient, or if the 
available quality is poor, a family may never actually decide to use the care it 
would prefer. The key question to address is "Under what circumstances will 
a family's wishes actually turn into a decision to use a particular form of child 
care?" A study of "demand" will give us an answer to that question.

Some studies try to determine the total need for child care. There may
well be a large number of families in Canada who "need" licensed day
care, because this would really be the best solution to their child care
problems. Measuring the number of famil ies who "need" chi ld care
requires a social  definit ion of need. Maybe al l  famil ies with working



parents "need" day care; maybe only famil ies having working single
parents "need" day care; whatever our definition of "need", such studies
do not inform us about how many families will actually decide to use day
care, under given circumstances.

SIX STEPS
There are six steps involved in this new method of measuring the demand for 
different types of child care; in brief, the steps are: 
1.
Work out a model (a hypothesis, if you prefer) of how families make child 
care decisions;
2.
Collect data on a large group of families that will allow you to test this model;
3.
Figure out what statistical technique will best allow you to test your model;
4.
Estimate your model using the appropriate computer software and hardware;
5.
Use various statistical tests to figure out whether your results are acceptable, 
and in what ways your model might change to get better results;
6.
Use your final estimates to forecast future demand for different types of child 
care and/or analyze the impact of alternative government policies on families' 
child care choices.

These steps are explained in detail in the handbook. Further, a concrete
example, analyzing the chi ld care choices of famil ies with employed
mothers in Metropol i tan Toronto in 1976, is presented. A number of
t ab l es  a re  used  t o  show  how  t he  es t ima tes  f r om  ou r  m i xed  I og i t
est imation can be used to forecast the effect of  changes in di fferent
variables or to analyze the effects of var ious government pol ic ies. A
chapter is devoted to examples and discussion of statistical tests which
can be used to judge whether the results of our study of chi ld care
c h o i c e  a r e  s t a t i s t i c a l l y  v a l i d  o r  n o t .                     ~

Forecasting the demand for child care also requires a forecast of the number of 
mothers with young children in the paid labour force. We review current methods 
of producing such forecasts and possible directions for future research.



1. INTRODUCTION
Almost everyone agrees that Canada's licensed child care system needs to be 
expanded dramatically to meet needs which are now inadequately served. To 
plan this expansion, we need to know what kinds of families want to use which 
types of care, and how this will change over the years ahead. In addition, we 
want to know how government policies to change the affordability, availability 
and quality of care will affect the use of different types of child care.
Our existing techniques for measuring the demand for child care do not allow 
us to do forecasting and policy analysis of this kind. The one described in this 
handbook does)
This handbook presents and explains a new technique for measuring the 
demand for child care of different types (e.g., day care centre, neighbourhood 
sitter, care by a relative). This technique is complex because it tries to do a 
good job measuring something which is complex -- the demand for child care. 
However, this handbook is designed to be a non-mathematical introduction to 
this technique for the non-specialist.
Mathematical and technical details (except for one rather innocuous equation) 
are confined to the footnotes and appendices.
1Economists are usually careful to use the terms "projections" and "projecting" 
instead of "forecasts" and "forecasting" to describe what their models will 
produce. This terminology is intended to remind the user of two things:
(1) a projection assumes that the behaviour patterns of consumers will remain 
relatively stable.
If this assumption is incorrect, the projection will be inaccurate;
(2) the model (in this case, our model of child care demand) only refers to a 
small segment of the economy, and makes no predictions about what will 
happen in the rest of the economy.
We have used the term "forecasts" because it is more understandable for a 
non-specialist audience, but the qualifications mentioned above still apply.



WHO WILL WANT TO USE THIS HANDBOOK?

This study describes a method of measuring the impact of high prices, poor availability and inadequate quality on the child care choices families make. 

This handbook wi l l  be very useful  to anyone in federal ,  provincial  or
municipal governments or in a university who plans to do a study of the
amount of chi ld care needed and wanted in a part icular geographic
region, or by a particular group in the population. This handbook reviews
a number of techniques for studying the demand for child care before
recommending and discussing indeteil a particular one. It also reviews
a wide range of academic and other literature on the demand for child
care and reviews computer programs available to estimate demand. If
you are  p lann ing to  do a  s tudy  o f  the  demand for  ch i ld  care ,  th is
handbook is for you.

Th i s  handbook  w i l l  a l so  be  he lp fu l  t o  po l i c y  make rs ,  ch i l d  ca re
advocates, parents or child care workers who are called on from time to
time to read, interpret or criticize what others have written (or assumed)
about the demand for child care in this country and how we should go
about sat isfying i t .  This study describes a method of measuring the
impact of high pr ices, poor avai labi l i ty and inadequate qual i ty on the
child care choices families make. It describes the difference between
measuring "demand" and measuring "need". And i t  gives a concrete
example of how to interpret the results of a study of child care choice.

DISCRETE CHOICES
These techniques are not designed only to measure child care 
choices; they can be adapted to apply to almost any choice families 
make between discrete alternatives. "Discrete" means clearly distinct 
or separate, like the choice between owning a house or not owning a 
house; or the decision to drive a car, take a bus or walk to work.
Alternatives such as buying ten litres of milk a month rather than 
thirteen, seventeen, or thirty litres are better viewed as "continuous" 
choices rather than "discrete" ones. For continuous choices, you ask 
"how much?"; for discrete choices, you ask "which one?" Continuous 
choices require different statistical techniques.



To illustrate the application of the techniques described in this handbook,
we examine the choice made by mothers in the paid work force between
a day care centre, a sitter or care by a relative.2 The techniques can be
adapted to analyze a different or broader range of choices; similarly, they
could be adapted to analyze the two-stage decision of women to work
or not to work and then the decision to choose a particular type of child
care arrangement. Chapter 6 discusses some of these possibilities; until
then we will assume that the choice between a day care centre, a sitter
and care by a relative is the one that interests us.

CONTENTS OF THE HANDBOOK

Chapter 2 reviews other ways of measuring preferences, needs and
demand for child care. In particular, it looks at what federal, provincial
and municipal governments do when they want to measure the demand
for day care. Chapter 3 gives a general description of a more reliable
statistical technique for measuring child care choice. Chapter 4 provides
a concrete example, based on data from Metropol i tan Toronto, of  an
est imate  o f  the  influence o f  var ious  fac tors  on ch i ld  care  cho ice .
Chapter 5 describes the use of various statistical tests to judge and to
improve es t imates  o f  ch i ld  care  cho ice .  Chapter  6  descr ibes  and
assesses different techniques for forecasting the number of mothers in
the labour force who need chi ld care. This may be separate from, or
integrated with,  our forecast of chi ld care choice. Chapter 7 br iefly
concludes and summarizes the handbook. Four appendices contain
information which is too specialized for the general reader, but valuable
for those more interested. Appendix A evaluates packaged computer
programs for  Iog i t  regress ion and re la ted so f tware  and hardware
requirements. Appendix B describes how the 1988 National Child Care
Survey data might be used to do a study of the demand for child care as
described in this Handbook. Appendix C summarizes economic literature
on the choice between different types of child care service. Appendix
D provides some details about the statistical model used for estimating
child care choice. A bibliography of relevant source materials and a brief
glossary conclude the Handbook.

2 Licensed family home day care is an important alternative type of child care. However, in the Project Child Care data set which we use in Cheater 4, licensed family home care is not distinguished am a separate alternative.





2. 
NEED, PREFERENCE, AND DEMAND: CURRENT METHODS OF 
MEASURING THE DESIRE FOR ADDITIONAL CHILD CARE FACILITIES

Child care studies have used a bewildering array of different concepts to describe 
and measure the amount of childcare that should be available.
Some measure the "need" for child care; others talk about the "needs and 
preferences" of parents. Some others purport to study the "demand" for child care; 
a final group measures the number of children currently using each type of child 
care. Many people use the terms as if they were almost interchangeable; some 
studies try to measure various concepts and discuss the relationships between 
them.
Getting these terms straight is the first step in figuring out what child care parents 
want, need and will actually use. This chapter will discuss how these different 
terms have been used and the techniques that have been used to measure them. 
Then it will explain why "demand" is the right concept if we are interested in 
forecasting the future use of different types of child care and thinking about how 
government policies can affect parents' choice of child care arrangements.

C U R R E N T  U S E

A survey of the types of child care currently being used by parents (such as 
Statistics Canada, 1981) tells us how many families have, under existing 
circumstances of price, quality and availability of care, ended up choosing which 
types of child care, for how many hours a week, and so on. It gives us a snapshot 
of child care choices at one point in time. By itself, this type of study does not give 
us any information about parents' needs, preferences or demand for child care. It 
does not tell us what choices parents will make in the future, or how parents' 
choices of child care arrangements would change if conditions were different. 
However, the data collected on current use might be the raw material for a study 
of demand such as described in this handbook. Combined with other

Need, Preference and Demand



information or assumptions about need, preference or demand, data on
parents' current child care choices can be very valuable.

NEED

In common usage, there are two meanings of the term "need'. Parents who 
really should have access to child care services can be described as needing 
child care. These parents, because of their employment status, income, 
marital status, or other reasons are "needy'; they should have (a particular 
type of) child care. Another use of the term "need" has nothing to do with 
whether parents are socially deserving or not.
Parents who would like to have access to (a particular type of) child care but 
cannot find a space for their child (perhaps there are no facilities at all, 
perhaps they are unaffordable or of too low quality) could be described as 
"needing" child care and not being able to find it. We use the term "need" to 
refer to the first meaning above, and "preference" to refer to the second (both 
those who find the type of child care they want and those that do not).

A study of child care needs will define the types of families who have a
legitimate social need for child care and then estimate how many such
famil ies exist .  A concrete example can help to make the point.  Bal i
Ram, from the Demography Division of Statistics Canada, has done a
smal l  study of chi ld care need in Canada up unt i l  the year 2001. He
makes his definition of "need" admirably clear:

The need is measured by the number of children below age
15, whose mothers do not have sufficient time or resources
to provide them with adequate care; they either choose or
are forced to depend on extra-parental care ....

(i) children in lone-parent families, and

(ii) children Jn husband-wife families, where the mother is in the 
labour force. (Ram, 1987, pp.2-3)
Having defined need, Ram uses Statistics Canada projections about 
fertility and lone parent families, and assumptions about labour force 
participation of women, to produce a couple of different scenarios 
about how many children will need child care in the future. The work is 
well done and interesting.

Ch



However, such studies are frequently misinterpreted. It would be wrong to 
interpret Ram's figures as a measure of the total number of children whose 
parents want to use child care (otherwise it would include some children of 
student parents and of parents not in the paid labour force).
It would be equally erroneous to interpret his figures as a measure of the 
number of children who are likely to actually use purchased child care 
services (many of the children with employed mothers will be cared for' by 
fathers or other relatives; many lone parent mothers care for their own 
children at home; many children over ten years of age care for themselves). 
Rather, Ram's study, and other similar studies of child care need, calculate a 
ballpark estimate of the number of children who are in family situations or 
types of families that have (in the past) been likely to use some form of non-
maternal child care. It answers the question "how much Will the pool of 
potential child care users (those who we believe should have access to child 
care services) grow or shrink over the next number of years?"
Perhaps the most widely quoted measures of "need" for licensed day care 
are those published annually in "The Status of Day Care in Canada" from 
the Department of National Health and Welfare. Each year, the Department 
calculates the number of full day licensed day care spaces available across 
Canada in various age groups (which is equivalent to current "use" if all 
spaces are filled with children for the full day). The number of day care 
spaces is compared to the number of children who might be considered to 
need day care, Four alternative definitions of "need" aroused: children with 
mothers in the labour force; children with full-time working parents; children 
with parents who are working full-time or are students; children with parents 
who are working more than 20 hours a week or are students,s
This yields alternative calculations of the percentage of children in each age 
group who can be served by the existing supply of day care spaces.
One hundred percent minus the percentage of children served in each age 
group can be viewed as a measure of "the degree of unmet need."

Need, Preference and Demand

3 Lero et al. (1985) presents another, and broader, view of the legitimate categories of "need* for child care services.
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Status of Day Care in Canada: 1988 carefully points out that:

It should not be construed=to mean that these [i.e., the four
alternative definitions of need] are the numbers of children whose
parents would choose a formalized day care setting if it were
made available. (1988; p.4)

In other words, this is not a measure of the "demand" for day care; it
tel ls us nothing about how many children would use day care i f
conditions were to change.

PREFERENCES

Status of Day Care in Canada does venture.an opinion (based on survey
information) about parental preferences:

The existing evidence of parental preference is sketchy at best,
but it does seem to suggest that about 50% of those not using
formal ized care would do so i f  prov ided the opportuni ty.
However, there are a number of variables that need to be
researched before definitive statements Can be made. (1988; p.4)

Survey information about parental preferences can be very interesting;
it is one way of asking "what if" questions that move beyond the
confines of the present child care situation. The trouble is that no one
knows whether (or how much) to trust the information collected; stated
preferences are not necessarily a good guide to what parents will
actually choose.

For instance, if 50% of parents say they would use licensed day care if
it were available, what question are these parents really answering? Did
"available" mean free of charge, or at regular market prices, or at the full
price if fair wages were paid to staff? What quality level was assumed
when parents answered the question? Just how convenient does
"available" mean? Every parent answering such a survey will make
different assumptions. Of course, you can ask more detailed questions
about preference and that will help to sketch a pattern of attitudes and
preferences, but the more hypothetical the questions are, the more
difficult it will be for parents to provide accurate answers.

Chapter Two



Laura Johnson's (1977) study Who Cares? A Report of.the Project Child
Ca re  Su rvey  o f  Pa ren t s  and  The i r  Ch i l d  Ca re  A r rangemen ts  i n
Me t ropo l i t an  To ron to  i l l u s t r a t es  t he  comp lex i t i e s  o f  i n t e rp re t i ng
"preference" information as an index of what parents would actual ly
choose.  Asked "What  wou ld  your  idea l  daycare  ar rangement  be? ' ,
nearly 50% of parents in that survey chose a day care centre, about
30% chose some kind of sitter, about 20% chose care by a relative.

The same parents were also asked to rank the child care alternatives they 
would consider using if they were engaged in choosing a new child care 
arrangement and they had the choice between a day care centre, a sitter 
and a relative at different distances from their home. It turned out that 
distance from home was the key factor in parents' preferences: any type of 
care two miles from the child's home was preferred to any type of care five 
miles from the child's home, and so on. Further, at any particular distance, 
care by a relative was ranked highest, day care centres second and sitters 
third. So, what should we say this group of parents really prefers? Is it day 
care centres (their ideal arrangement according to the earlier question), 
care by a relative (the most likely to be chosen at any particular distance}, 
or whatever type of care is closest to the child's home? The survey of 
parental preferences would give some support to each answer.

Of course, it is possible to rationalize the variation in these answers to 
different questions and Johnson does so quite capably. This example 
shows, however,that "preferences" are affected by the conditions under 
which the alternatives are available. "Preference" information may be an 
unreliable guide to what parents will actually choose when faced with a 
particular price, level of convenience, set of quality attributes, in a 
particular family situation, and so on.

“Preference” information may be an unreliable guide to what parents will 
actually choose when faced with a particular price, level of convenience, 
set of quality attributes, in a particular family situation, and so on. 

The point is that the correct answer to the question "How many children 
will use a day care centre (or a sitter, or care by a relative)?" is "It 
depends." Understanding this point is the key to understanding why it is 
important to measure "demand" rather than "preference" or "need'.

Need, Preference and Demand



DEMAND

The “demand” for a particular type of child care is the num her of 
families who are “willing and able” to use a particular form of child care, 
and how their willingness and ability changes when conditions change.

We need a measure of parents' decisions to use child care that takes 
into account a number of the key factors upon which these choices 
depend. We need, in other words, to measure the "demand" for child 
care. The "demand" for a particular typeof child care is the number of 
families who are "willing and able" to use a particular form of child care, 
and how their willingness and ability changes when conditions change.

Both the willingness and the ability are important. As family incomes
change, as the prices of day care, sitters and care by a relative change,
as the convenience and quality of different types of care change, we
want to know what happens to families" actual decisions to use or not
to use a particular form Of child care.

Therefore, knowing the demand for day care means knowing how much
effect each of a series of factors has on the number of families who will
use a day care centre. Some factors will increase the demand for day
care, others will reduce it. We need to know, on average, the amount

"of effect each factor has and whether this effect is positive or negative.
When we know this, we can forecast how use of day care will change
when any one or several of these factors change.

Perhaps it is useful to reiterate the differences between "demand" and
"preference" or  "need' .  "Demand" does not  mean "want ' .  I t  is
interesting to study what kind of child care families want to use or wish
they could use. In the child care literature, this is called studying
families' child care "preferences'. But these preferences may or may not
ever be realized. If prices are too high, services are inconvenient, or the
available quality is poor, a family may never actually decide to use the
care it would prefer. The most interesting question is "Under what
circumstances will these wishes actually turn into a decision to use a
particular form of child care?" A study of "demand" will give us an
answer to that question.

Chapter Two



Neither is demand the same thing as "need'. There may well be a large
number of families in Canada who "need" licensed day care, because
this would really be the best solution to their child care problems.
Measuring the number of families who "need" child care requires a social
definition of need. Maybe all families with working mothers "need" day
care; maybe only families having working single parents "need" day care;
whatever our definition of "need", it tells us nothing about how many
families will actually decide to use day care.

GOVERNMENT MODELLING OF CHILD CARE NEEDS, 
PREFERENCES AND DEMAND
Provincial Governments
In the last several years, I'Office des Services de Garde à I'Enfance (the 
government agency responsible for child care in Quebec) has worked 
on developing a model to forecast future child care needs, using some 
information on parental preference as well. There are four major 
elements in the model: the number of children in each age group; the 
labour force participation rate of mothers; the average portion of a full 
time day care space used by each child, and parental preferences for 
different types of care. The number of children in each age group is 
derived from Census data4 for each region and sub-region in Quebec.
The labour force participation rates are based on current averages for 
mothers of young children. The space usage information is calculated 
from I'Office data. The parental preference information was originally 
based on a 1982 survey conducted across Quebec by the University of 
Montreal. More recently, I'Office has funded two surveys, in 1986 and 
1989, to collect its own information on parental preference and current 
use patterns. The latter survey gives statistically valid data on parents' 
stated child care preferences for the various regions and sub-regions of 
Quebec. Preferences vary according to the age of the child; these 
preferences by age are applied to the rest of the data to get forecasts of 
the number of child care spaces the Quebec government should make 
available over the coming years.

The  mode l  i s  a  use fu l  p l ann ing  t oo l ,  and  mo re  soph i s t i ca ted  t han
anything used in other provinces. It incorporates one major factor upon

4 Family Allowance data will be used in future 
projections.
Need, Preference and Demand



which parents' choices depend -- the age of the child. Yet, as a forecast
of parents'  actual choices, i t  is st i l l  subject to important l imitat ions,
because i t  does not include other factors (such as pr ice, avai labi l i ty,
qual i ty,  and various family character ist ics) that also appear to affect

fami l ies '  ch i ld  care  cho ices .  In  e f fec t ,  i t  assumes that  these o ther
factors have negligible impact on the demand for each type of care.e

Other provinces have not developed demand, use or need projections in
other than a back-of-the-envelope way. Alberta and Ontario both have
fair ly detai led, chi ld care information col lect ion systems. Alberta has
done some work attempting to forecast the number of families who will
app l y  f o r  and  r ece i ve  subs i dy  i n  any  mon th .  On ta r i o  has  no t  ye t
developed any child care demand or use projections.

The Federal Government

The federal  government does not model chi ld care demand and only
predicts future needs or preferences based on estimates provided by
provinces and terr i tor ies. The Women's Bureau of the Department of
Labour  ( in  1968 and 1975)  and Sta t is t i cs  Canada ( in  1981)  have
conducted s ta t is t i ca l  s tud ies  o f  cur rent  ch i ld  care  use.  S ta t is t i cs
Canada, the Department of Nat ional Health and Welfare, and some
prov inc ia l  governments  have recent ly  co-opera ted w i th  a  team of
university professors to conduct a major new survey of child care use
and parental preferences. The results of the 1988 National Child Care
Survey are not yet available. Appendix B discusses how this data might
be used to measure the demand for different types of child care.

Municipal Governments

There are two situations in which some municipalities have been called
o n  t o  s t u d y  a n d  f o r e c a s t  t h e  d e m a n d  f o r  c h i l d  c a r e .  W h e r e
municipalities are mandated (as in Ontario), or wish (as in Alberta) to
become involved in providing, financing, and regulating the provision of
child care services, they may need to project future demand for child
care. For instance, Metropolitan Toronto's Day Care Planning Task Force
published in 1986 a calculation of future child care use, perhaps based
on Johnson (1977) .  Bluepr in t  For  Ch i ld  Care  Serv ices :  Rea l is t i c

5 Because the Quebec surveys collect information on current type of child care used by each family, as 
well as its preferences, they permit useful comparison of stated preferences with actual use patterns.
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Responses to the Need assumed that half of all children with working parents 
would use licensed services: "The limited research available suggests that 
50% of parents prefer some kind of formal, licensed child care arrangement."

Municipalities may also need to assess the demand for child care if they adopt 
a linkage ordinance which compels residential or nonresidential developments 
to offset the additional child care demands which they create. San Francisco 
initiated the use of such ordinances to create additional day care supply in the 
mid-1980's. Since then, Milwaukee, New York, Chicago, Boston, Contra Costa 
County, San Ramon, Danville, and Concord (California) have passed some 
type of linkage ordinance and Fremont, Sacramento, and the State of 
Massachusetts are considering them. Both Vancouver and the City of Toronto 
are studying these American developments. Most of these ordinances use 
simple rule-of-thumb methods of forecasting the impact of any development 
on the demand for child care services,e

NEEDS ASSESSMENT STUDIES
The fundamental job of needs assessment 
studies is usually to discover the number 
of potential users of child care. 

Needs assessment studies are a popular tool for groups seeking to assess whether 
a new child care facility or additional public funding of child care is needed. 
Questions asked on such surveys vary widely, as do methods of presenting and 
analyzing the results7. Typically, they ask some mixture of needs and preference-
type questions. The fundamental job of needs assessment studies is usually to 
discover the number of potential users of child care. Accordingly, the major

6 These are reviewed in Cleveland (1990b) end Eichman, Reisman, end Euben (1990).

7 Recently, a manual and draft questionnaires designed specifically for studying child care needs have 
been published in Ontario. See Friendly (1989).
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questions asked in needs assessment surveys seek to identify how many
children, of what ages, for what hours, currently use or will use in the
near  fu ture  some form o f  non-parenta l  ch i ld  care .  Somet imes,  the
concern is with a particular form of care like evening and overnight care
or rural care.e Then the major concern is to identify potential users of
this type of care.

Needs assessment studies usually ask additional questions designed to 
gather information about parents' preferences and satisfaction with different 
types of child care. For instance, parents may be asked about problems with 
the cost, convenience, and quality of the type of child care services they are 
currently using and the form of child care they would prefer to use. Needs 
assessment studies can be useful 9 but they are distinct from studies of the 
demand for child care. To adapt a lesson from the Rolling Stones' song, 
parents do not always get what they want when it comes to child care 
services. Nor, even if they "try real hard", do they always get what they need. 
So even a very careful study of parents~ preferences and needs does not 
necessarily tell us very much about what child care services parents will 
actually use. Nor does a needs assessment study answer the question which 
is really at the heart of a study of the demand for child care: "When parents 
can't get what they really want, exactly what effect on their final child care 
choice will each constraint (cost, lack of availability, poor quality, family 
income) have?"

8 See George Brown College's (1990) needs assessment study for  good example of the use of survey end other 
information to determine which type of extended hour child core facility should be provided, during what hours of the 
day, and how many children of health core workers would be likely to use it.

9 Needs assessment studies are particularly useful in assessing the likely use of a particular type of proposed 
child care service in e well-defined neighbourhood (or in well-defined user group). In such cases, projections 
based on statistical averages may be less reliable than the results of  well-designed needs assessment study.
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None of the methods presently 
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demand for different types of child 
care is able to measure how 
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and explaining one method of 
doing just that. 



In forecasting the demand for child care services of different types and
in analyzing the effect of policy changes on child care demand, we are
not interested in what kind of child care parents wish they were using;
rather, we are interested in what kind of child care parents will actually
decide to use "under the circumstances". We are also interested in
discovering what will happen to the actual choices parents make when
these circumstances change. (The information about what parents wish
they were doing may, of course, be relevant for policy; it is not really
relevant for forecasting, however).

None of the methods presently used to study and forecast the demand
for different types of child care is able to measure how parents' child
care choices will change when prices, incomes, availability, quality,
family size, and other factors change. This handbook is devoted to
describing and explaining one method of doing just that.

Need, Preference and Demand





3
A NEW METHOD OF MEASURING AND FORECASTING PARENTS' 
CHOICE OF CHILD CARE ARRANGEMENTS: A GENERAL OVERVIEW

There are six steps involved in this new method of measuring the demand for different types of child care;, in brief, the steps are:

1 . Work  out  a  mode l  (a  hypothes is ,  i f  you pre fer )  o f  how
families make child care decisions

2 . Collect data on a large group of families that will allow you
to test this model

3 . Figure out what statistical technique will best allow you to
test your model

4 . Est imate  your  model  us ing the  appropr ia te  computer
software and hardware

5 . Use var ious  s ta t is t i ca l  tes ts  to  figure  out  whether  your
results are acceptable, and in what ways your model might
change to get better results

6 . Use your  fina l  es t imates  to  do fo recast ing  and po l icy
analysis

The rest of this chapter will be occupied with explaining these six steps more 
fully. First, we will go through them in just a bit more detail, then again quite 
thoroughly. The following chapter provides a concrete illustration of each of 
these steps using the Project Child Care data set from Metropolitan Toronto.

A General Overview



IN BRIEF

The place to start when trying to measure child care demand (Step 1 ) is
to answer the who, what, how and why questions. Who chooses child
care? What are the main dist inct types of chi ld care from which each
family chooses? How does a family make the decision? Why do families
make the choices they do (i.e., what factors influence their decisions)?
The answers to these quest ions wi l l  make up our model of how the
choice of child care arrangements is made.

This model, when put in mathematical form (stil l Step 1), can then be
tested against the data on child care choice collected from a wide variety
of families (data collection is Step 2). The data will best represent the
ent ire populat ion i f  i t  is chosen randomly. Of course, we must col lect
data on all the factors that our model tells us are important in influencing
Child care choices.

The statistical technique we use allows us to calculate the unknown parts of 
our model~, (called "estimating the values of unknown coefficients" in the 
model). This ~ handbook argues in favour of using "logit regression" (Step 
3 is choosing the most appropriate statistical technique).
Step 4 is actually performing the estimation of the unknown coefficients in 
the model. To do this we need to use a fairly powerful computer with the 
appropriate computer software; Appendix A makes recommendations on 
what you should use. Our "estimate" consists of a group of numbers, which 
will help us to predict the demand for child care.

Getting good “estimates” is part science and part art. 

There are a number of statistical tests (Step 5) which can be 
used to help judge whether our "estimated model" (i.e., when 
the estimated coefficients are slotted into the mathematical 
form of the model) provides a good explanation of the 
observed data or not. We can try various amendments of our 
original model to see whether the model can be improved.
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Finally (Step 6), our amended "estimated model" can be used to analyze the 
effect of certain changes on the child care choices families will make. We 
assume that the weight of different factors in child care choice remains the same 
(i.e., our estimates are still valid}, but as the amount of family incomes or day 
care prices or other factors change, it affects the choices made. ~ By slotting 
different predicted values of, for instance, family income into our data set, we 
can calculate new predicted values of demand for each type of child care.

STEP 1:~ THE MODEL

Who Chooses?
Individual families make their own choices about child care 
arrangements, based on their own needs, desires and financial 
capabilities. Mothers are likely to have a larger role in the decision than 
fathers in many families -- this will be reflected in our review of the 
factors which affect child care choice -- but the decision is influenced 
by  the overall economic and social characteristics of the family, not 
just of the mother.

Most studies of child care choice concentrate only on families having
employed mothers, rather than mothers both inside and outside the paid
work  fo rce .  I t  seems l i ke ly  tha t  the  fac tors  a f fec t ing  the  ch i ld  care
choices of families with employed mothers are influenced by different
factors than the chi ld care decisions of famil ies with a stay-at-home
parent.  By impl icat ion, i f  we want to look at the chi ld care choices of
these two groups of famil ies, we should real ly develop and test two
models of child care choice rather than just one.

D a t a  f r o m  t h e  1 9 8 1  S t a t i s t i c s  C a n a d a  " S u r v e y  o f  C h i l d  C a r e
Arrangements" seem to confirm this. Families with mothers who are not
engaged in paid work do not typically use child care for any substantial
number of hours per week; if child care is used it is l ikely to be unpaid.
Sixty-five percent of families with mothers outside the paid labour force
do not use any form of non-parental child care for their preschoolers. Of
the remaining 35%, more than half use free public kindergarten, and a
major i ty of the remainder have their  chi ldren cared for in their  own
homes, in most cases by a live-in relative. The average number of hours
of care received by preschool children of mothers not in the paid labour
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force (excluding non-users) was only 13: hours a week. In contrast, the average 
number of hours of care received per week by preschoolers whose mothers 
were employed either part-time or full-time was slightly over 30 hours. This 
evidence suggests modelling child care choice as the decision of families having 
employed mothers, or the use of different models for different types of families.

What Is Chosen7

In the concrete example of the next chapter, and in a number of other
child care studies, the child cam alternatives are defined as day care
centre, sitter, and care by a relative (where "relative" includes the father
of the children).

An alternate version of our model could separate care by fathers from
care by other relat ives. Studies by Yaeger (1978) and Hofferth and
Wissoker (1990) have done this successfully, finding that some factors
have different influences on these two types of child care.

The decision about what types of child care should be included in the
model is affected by what we, as the researchers, want to find out from
our work. If a major focus of policy interest is, for instance, the choice
between profit and non-profit day care centres (see Lero, 1981), then
our  model  (and the  des ign o f  our  quest ionna i re)  must  reflect  th is .
Otherwise, we should restrict our model to a small number of fairly clear
and distinct alternatives.

How Is The Choice Made?
How does a family decide what type of child care to use? Essentially, 
a family will choose the child care alternative which seems most 
beneficial, given the family's current situation and child care 
circumstances. Economists describe this as choosing the alternative 
which gives the greatest amount of utility to the family; this 
terminology is convenient, so we will use it. In this framework, what 
we are doing is modelling the utility of each type of child care to the 
family, and then comparing the total utility from each.
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Why Choose This Type of Child Care?

Our model must identify the main factors which will affect the utility of
each type of child care to a family. Existing research can help us with
this. We know, for instance, a lot about why some parents use day care
and others decide to use other arrangements. The Katie Cooke Task
Force on Child Care summarized our current knowledge in this way"

...selecting a child care arrangement is a complex decision-making
process involving numerous variables. Parents choosing child care
cons ider  the  age,  number  and hea l th  o f  the i r  ch i ld ren;  the
a v a i l a b i l i t y  a n d  c o s t  o f  d i f f e r e n t  t y p e s  o f  c a r e  i n  t h e i r
neighbourhood or work area; the sui tabi l i ty and avai labi l i ty of
var ious work schedules ( ful l - t ime, part- t ime);  and the level of
family income. (Cooke, et al. 1986, pp.91)

A review of empir ical  studies of chi ld care choice (see Appendix C)
confirms that four groups of var iables are important to the chi ld care
choices famil ies make: attr ibutes of the di fferent types of chi ld care
service, such as price, convenience and quality; child variables, such as
the number and ages of chi ldren in the family;  mother 's employment
variables, such as the number of hours the mother is engaged in the paid
work force and her wage; and various socioeconomic variables which
reflect the specific needs, preferences or financial ability of the family.

four groups of variables are important to the child care choices families make: attributes of the different types of child care service, such as price, convenience and 
quality; child variables, such as the number and ages of children in the family; mother’s employment variables, such as the number of hours the mother is engaged 
in the paid work force and her wage; and various socioeconomic variables which reflect the specific needs, preferences or financial ability of the family. 
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The Mathematical Form Of The Model

As noted in the last chapter, the demand for a particular type of child
care is the number of families who are will ing and able to use that type
of care, and how their choice of child care arrangement changes when
conditions change. Demand is therefore not one number; it is not really
meaningfu l  to  s imply  say  tha t  the  demand for  day  care  is  250,000
spaces. Instead the demand for day care is a relat ionship between
numbers ;  the  demand for  day  care  is  250,000 spaces when fami ly
incomes are such-and-such, the price of day care is such-and-such and
the work hours of mothers are such-and-such.

T h e  e a s i e s t  w a y  t o  c a p t u r e  t h i s  k i n d  o f  r e l a t i o n s h i p  i s  w i t h  a
mathematical equation. (Many people have developed a severe allergy
to anything mathematical. This is the only equation in the main text of
this handbook; spending some time on it is well worth while.)

Imagine writing a mathematical equation for the utility a family gets from
using a particular type of child care (our model will require one for each
type of child care available):

where each letter in the equation stands for a number. In this case, the
"y" (the dependent variable) represents the thing we are trying to explain
-- e.g., the util ity given by use of a day care centre -- and the "x" and
"z" (the explanatory variables) represent the factors that explain why a
family chooses this arrangement. In the equation, "b" is multiplied by
"x";  "a" is mult ipl ied by "z";  the sum of "bx" and "az" equals "y".  "x"

 might be the number of hours worked by the mother in this part icular
family;  then "b" (cal led the coefficient of "x")  represents the effect of
each extra hour of work on the util ity gained from day care. Similarly,
"z "  might  be  the  week ly  pr ice  o f  a  day care  cent re .  Then "a"  ( the
coefficient of "z") measures the effect that each additional dollar cost of
day care has on the util ity gained from using day care.

This mathematical equation expresses in numbers what we have been,
up t i l l  now, expressing in words when we discuss our model of  chi ld
care choice; the choice of a type of child care (the relative value of "y")
depends on certain factors (the "x's" and "z's"). For each family in our
collected data set, we know whether the family chose a particular type
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of child care or not and we know the value of the explanatory variables 
(mother's weekly hours of employment and day care price, in our 
example). We do not know the value of "a" and "b", which tell us how 
much influence each factor has on child care choice and whether the 
influence is positive or negative (i.e., increases or decreases the likelihood 
that this particular type of child care will be chosen). Our statistical 
techniques are designed to provide us with the best possible (i.e., 
statistically most likely) estimate of the “a’s” and "b's" (the coefficients),

S T E P  2 :  T H E  D ATA

To est imate the values of al l  the di fferent coefficients in the model
(usually one for each explanatory variable), we need information on child
care decisions collected from hundreds of families. We need to know
which child care arrangement each family has chosen (and, if there are
several  arrangements, which is the main one);  we need to know the
attr ibutes (pr ice, avai labi l i ty,  qual i ty) of  each type of chi ld care from
which they are choosing; we need to have information on a variety of
other variables that affect the child care choices families make. All of
this data must be included in the data set.

Why do we need information on hundreds of famil ies? Our stat ist ical
technique gets its results by looking at how families behave under the
different circumstances they face; we need to have a wide range of
examp les  o f  d i f f e ren t  f am i l i e s  ( i . e , ,  w i t h  d i f f e ren t  va l ues  o f  t he
explanatory variables) in order to calculate how each explanatory variable
affects the choices that families make.

The data collected must, of course, be chosen in a way that makes it
representative of the larger population from which it is chosen. Usually
this means taking a random sample of all families, or of families having
employed mothers. The sample could be a strat ified random sample,
with larger amounts of data col lected from certain groups; the final
r esu l t s  cou ld  t hen  be  we igh ted  t o  co r rec t  f o r  t h i s  ove rsamp l i ng .
A l t e rna t i ve l y,  as  i n  some  s tud i es  o f  cho i ce  o f  d i f f e ren t  t ypes  o f
transportation, the sample could be choice-based; in this case, users of
each type of care are sampled separately (perhaps from lists provided by
caregivers) and the results are weighted to correct for this non-random
sample design.
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Often, estimates of the influence of different factors on child care choice
are prepared using data already collected for a slightly different purpose
by another group or agency. For instance, the estimates presented in
Chapter 4 come from the Project Chi ld Care data set.  The data was
col lected to study chi ld care choice (amongst other things) but the
questionnaire was not designed ideally for our purposes.

Using existing data saves enormous amounts of time and trouble, but it
has its own costs. The model in Chapter 4 does not measure the effects
of quality on child care choice, and it imputes prices of the types of care
not chosen by each family.  Both of these model l ing decisions were
required by the lack of appropriate data in what is otherwise a very good
data set, collected for different purposes.

STEP 3: THE STATISTICAL TECHNIQUE

The new statistical technique described in this handbook is called Iogit
(pronounced LO-JIT) regression.
Somet imes the  te rms "mixed"  or  "mul t inomia l "  o r  "cond i t iona l "  w i l l
appear before the word "logit'; these represent slight variations on the
general Iogit model.

Regression analysis is the statistician's way of figuring out how much
effect each of several explanatory variables has on a particular outcome,
when they  have a l l  changed together.  There  are  var ious  k inds  o f
regress ions.  :The most  popu lar  a re  known as  OLS regress ions,  o r
Ordinary Least Squares Regressions. The type we concentrate on here
are called Iogit regressions, which are more appropriate for analyzing
discrete choices (i.e.,'Which one?" rather than "How much?" choices).
Whatever kind of regression you are doing, its purpose is to statistically
ca lcu la te  the  influence o f  each o f  the  exp lanatory  var iab les  on the
dependent variable.

The new statistical technique described in this handbook is called logit (pronounced 
LO-JIT) regression

A Iogi t  regression wi l l  g ive us a ser ies of est imated coefficients ( the
"a's" and "b's" of  our previous example).  Each coefficient is s imply a
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number (e.g., 1.35 or 0.047). These coefficients are a measure of the 
average influence of the different explanatory variables on the relative 
probability that a particular type of child care will be chosen.
Technical details about Iogit regression analysis appear in Appendix D.
A fuller account can be found in a number of places, including Ben-
Akiva and Lerman (1985), Domencich and McFadden (1975), Maddala 
(1983), and Amemiya (1985). Details on the interpretation of estimated 
Iogit coefficients appear in Chapter 4 and in Appendix D.

There are two other issues that deserve discussion here. The first is the 
distinction between multinomial and conditional logit variables. The second 
is the importance of the Independence from Irrelevant Alternatives 
Assumption (IJ.A.) in the Iogit regression model.
There are two main ways in which explanatory variables can influence the 
utility that families get from different types of child care. Some variables, 
usually characteristics of the family doing the choosing, are the same no 
matter which type of care is chosen. So, for instance, in our model where 
families with employed mothers are doing the choosing, the ages of children 
in the family, the mother's wage and hours of work, the family income, etc. 
will not be different for the choice of day care, sitter or care by a relative. 
Other variables, particularly the attributes of each alternative, are different 
according to which choice is being considered. So, for instance, the price of 
care will be different for each of the alternative types of child care being 
considered. Likewise, the quality and convenience of each alternative will be 
different for the same family. If a different value of the explanatory variable is 
included for each alternative, it is a conditional Iogit variable,
The estimates given in the next chapter provide a good illustration of the 
differences between the two types of variable. The coefficient of the price 
variable in Chapter 4 (the "a"in our equation) is the same for every 
alternative type of child care. In that case, for conditional Iogit variables, the 
value of the explanatory variable changes while its estimated coefficient 
stays the same across different types of care. In contrast, for multinomial 
Iogit variables (all the other variables in the estimate in Chapter 4), the value 
of the explanatory variable stays the same while the estimated coefficients 
are different across different types of care. We will review this specific 
example and explain the difference in interpretation in Chapter 4. Hoffman 
and Duncan (1988) have a good
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description, with examples, of the differences between these different
types of variables.

The chief potential problem with the use of Iogit regression techniques
is something called the Independence from Irrelevant Alternatives
Assumption. Briefly stated, it is assumed in the Iogit model that, for any
particular family, the ratio of the probability of any two alternatives that
might be chosen is unaffected by a change in the probability of choosing
any other alternative. Often this assumption, described more thoroughly
in Appendix D, is a reasonable approximation to reality, but occasionally
it is not. In these cases, the normal Iogit model is inappropriate and
should not be used. A probit or nested Iogit model would be required.

The Independence from Irrelevant Alternatives assumption has two practical 
implications for our work estimating the demand for child care.
First, we should take care to define the types of child care from which families 
choose so they are not too similar, one to another. When alternatives are quite 
similar, the I.I.A. assumption is more likely to be violated., Second, we should use a 
statistical test (see Chapter 5 for details) to judge whether the I.I.A. assumption is a 
reasonable approximation in estimating our particular model of child care choice.

STEP 4: PERFORMING THE ESTIMATION

Inputting the data so questionnaire results are available in a machine readable data 
matrix will, of course, take time and effort. So too will the process of creating and 
defining both dependent and explanatory variables in the form wanted for the final 
estimation process. If variables, such as the price variables described in the next 
chapter, have to be imputed,1° separate regressions or other steps may be required.

Actually estimating the value of different coefficients in our model is not
usually difficult, once the data and variables are prepared. Packaged
computer programs are available to estimate models with multinomial
Iogit or conditional Iogit variables or a combination of the two (mixed
Iogit). These programs, whose strengths and weaknesses are reviewed

10 Imputation occurs when we do not have data for a particular family or a particular variable and we 
have to develop approximate measures of the missing data based on other evidence in the data set.
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in Appendix A, automatically calculate certain statistics which help us to
judge how good a particular set of estimates is,

STEP 5: USING STATISTICAL TESTS

A variety of statistical tests are available to judge whether the 
estimates of the coefficients in our model are acceptable or not. 
Chapter 7 of Ben-Akiva and Lerman (1985) is an excellent source of 
information and advice. Experience in statistical analysis and an 
intuitive knowledge of the behaviour being modelled (i.e., child care 
choice) are desirable, so that the information from statistical tests can 
be interpreted carefully and used to amend and develop a more 
refined model of child care decision making.
The most basic statistical test is the asymptotic t-test (or, simply, t-
test) which is typically used to tell us whether each and every 
estimated coefficient is significantly different from zero (e.g., if the 
value of each t-statistic is close to or above 2.00, we can have a high 
degree of statistical confidence that the variables tested are important 
factors in families' child care choices)

There are similar tests to tell us whether the coefficient values of any
particular group of variables are significantly different from zero (or from
some other value). There are tests to judge whether different groups of
consumers make their child care decisions in approximately the same
way, and can therefore both be included in the same estimated model.
There are tests in which any particular group of child care users can be
dropped from the estimation process; the test tells us whether dropping
the group o f  observat ions  has any s ign ificant  e f fec t  on  the  overa l l
results.

Further, there are tests to determine whether a variable is best entered
as a conditional Iogit or multinomial Iogit variable in the model, and, if
entered as conditional Iogit, whether it is reasonable to constrain the
est imated coeffic ients  across  types o f  ch i ld  care  to  be equa l .  As
mentioned above, there are a number of ways of test ing whether the
Independence from Irrelevant Alternatives assumption is a reasonable
one  f o r  ou r  mode l .  I f  t he  I . I .A .  t es t  r e j ec t s  ou r  mode l ,  t he re  a re
alternative estimation procedures which can be used.
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The use of many of the avai lable tests is i l lustrated in the concrete
estimation example given in the next chapter.

STEP 6: FORECASTING AND POLICY ANALYSIS

The purpose o f  es t imat ing  the  coeffic ients  o f  a  model  o f  ch i ld  care
choice is to be able to forecast future demand for different types of child
care and to predict how changes in child care policy will affect child care
demand.

The simplest way to do this is to use our data set in reverse. Up t i l l
now, we have used data on each family's child care choices and data on
t h e  e x p l a n a t o r y  v a r i a b l e s  f o r  e a c h  f a m i l y  t o  fi n d  t h e  u n k n o w n
coefficients of each explanatory var iable. Now we use the "known"
(i.e., estimated) coefficients together with new values of the explanatory
variables to predict which families will choose which types of child care.
The explanatory variables will have new values because we will change
them to reflect some new situation (e.g, rise in family incomes, fall in
day care prices, change in the number and ages of children in families,
changes in  mothers '  work  pat te rns ,  e tc . )  tha t  we want  to  s imula te .
Each simulat ion wi l l  require a new pattern of changes to explanatory
variables of each family in the data set,  and wi l l  produce a di fferent
prediction of the number and characteristics of families choosing each
type of child care. A simulation may be designed to reproduce expected
changes in the society and economy over the next few years; then, our
ch i ld  care  pred ic t ions  are  a  fo recast  o f  the  fu ture .  A l te rnat ive ly,  a
simulation may change only one or two explanatory variables to mimic
the effects of some change in child care policy (e.g, subsidization of day
care  pr ices ,  o r  an  increase in  tax  benefits  fo r  fami l ies  w i th  young
chi ldren);  in this case, our chi ld care predict ions are a form of pol icy
analysis.
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4
HOW TO MEASURE AND FORECAST DEMAND FOR 
CHILD CARE ARRANGEMENTS: A CONCRETE EXAMPLE

In the mid-1970's, Project Child Care conducted a major questionnaire
survey of chi ld care use in Metropol i tan Toronto. Sponsored by the
Metro Toronto Social Planning Council, its results were analyzed in a
series of reports, of which Who Cares? and Taking Care are the best
known.

We have used the  Pro jec t  Ch i ld  Care  data  se t ,  to  wh ich  the  Met ro
Toronto Social Planning Council has kindly given us access, to illustrate
the use of the stat ist ical  and analyt ical  techniques described in this
Handbook ,  and  t o  demons t ra te  how  t he  r esu l t s  may  be  used  f o r
forecasting and policy analysis.

Let's go through the six steps described in the last chapter, using the
Project Child Care data set.

THE MODEL
Who, what, how, and why; these are..the questions our model of child 
care choice must answer.

Who?

Our main focus of interest is the child care choices of mothers currently . 
engaged in the paid work force, because we believe these families are 
affected by different factors in their child care choices than families with
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mothe rs  i n  schoo l  o r  do i ng  unpa id  wo rk  a t  home  du r i ng  t he  day.
Because the Project Chi ld Care data set only includes in i ts sample
families with at least one preschool child, we model the child care choice
behaviour of famil ies with employed mothers and preschool chi ldren.
These parts of our model define which famil ies shal l  be included and
excluded from the data set for our estimation.

What?

Each family is viewed as choosing only one of three broad types of child care 
arrangement: a licensed group day care centre; some form of paid sitter unrelated 
to the family; or care by a relative (including husband or sibling) which may be paid 
or unpaid. If a family, in fact, simultaneously uses several forms of care (either 
more than one type per child or several children using different types), the type of 
care used for the largest  number of hours during the week was taken to represent 
the choice of the family. This part of our model defines the dependent variables.

Each family chooses the type of care that is most satisfactory to them;
to put it in economist's language -- the type of care that gives them the
greatest amount of util ity.

The amount of util ity given by each type of child care will depend on a
series of factors. We choose as explanatory var iables those factors
which we believe have a major impact on the choices families make. In
analyzing the Project Chi ld Care data, our select ion of explanatory
variables was based on the kind of thinking reflected in the quote from
Katie Cooke mentioned earlier. There are four kinds of variables that
wou ld  appea r  t o  be  impo r t an t .  The  fi r s t  a re  t he  a t t r i bu tes  o f  t he
different kinds of child care services being considered -- in particular the
price, convenience and quality of each service. The choice of a child
care arrangement is a complex process, of course, but each family tries
to do the best they can with what resources they have. Each family
l o o k s  f o r  a n  a r r a n g e m e n t  t h a t  p r o v i d e s  s a f e ,  s t i m u l a t i n g ,  a n d
conven ient ly  located care  a t  a  pr ice  i t  can a f fo rd .  Natura l ly  then,
arrangements that are of higher quality, greater convenience, and lower
cost tend robe preferred. We do not have enough information in our
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data set to know the quality of each arrangement from which a particular 
family chooses, so we cannot include some measure of quality level (e.g., 
staff-child ratio, caregiver qualifications) as an explanatory variable.
But we can find some measures of price and convenience.
A family's choice of main child care arrangement will be influenced by the 
ages and number of children in the family, so this is the second category Of 
explanatory variables we should consider. Part of the reason for the effect of 
these "child" variables is that parents' views of the ideal type of care for an 
infant, preschooler, and schoolage child tend to differ; the accessibility of 
different types of care for different ages of children may also be important. A 
third reason is that the price of child care will vary with the ages and number 
of children in the family.
Ideally, we would like to devise explanatory variables which would account 
separately for these separate influences on the utility of each type of care; we 
are able to do so partially by modelling price as the total child care price for 
the family, so that price varies according to the age and number of children.

Whether by choice or compulsion, mothers have typically been responsible 
for most of the fundamental child rearing decisions in Canadian families, and 
have been expected to provide child care if they are not occupied in the paid 
work force. This household division of labour may be in the process of 
changing; so far, this change has not shown up in estimates of the factors 
which affect child care demand.
The type of child care chosen is, accordingly, likely to be affected by the 
mother's work situation rather than the father's. It seems likely that the 
number of hours worked by the mother may have some bearing on the type 
of care chosen, with more structured and dependable alternatives being 
preferred the greater the number of hours the mother works in the paid 
labour force. Mothers with higher Wage levels have both a greater ability to 
pay and suffer a greater financial burden if normal arrangements break down. 
This may affect their choices. The other major employment-related factor 
which may influence child care choice is the shift on which a mother is 
employed. Employment on the night shift will generally require the use of 
care by a relative, both because sitters and day care are rarely available in 
nighttime hours, and care by a relative may well be preferred for preschool 
children during non-daytime hours.    
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Finally, there are  group of socioeconomic variables, some of which
may reflect differences in parental tastes and preferences, some of
which will reflect constraints on what a particular family can afford.
These might vary somewhat from community to community. For our
analysis we have included variables which reflect the immigrant status
of the family, the mother's education level, the number of parents living
with the child, and the family's income.

We expect that many families who have recently immigrated to Toronto,
particularly if they do not speak English and cannot readily integrate into
society's institutions, will want their children brought up in a culturally
and linguistically familiar environment. This is likely to encourage them
to seek child care by relatives -- members of the extended family.11

Mothers with higher levels of education may be more aware of the long 
term value to children of care provided by skilled caregivers and 
developmentally appropriate programming. In this case, mothers with more 
education would prefer care in a day care centre to other types.
Single parent families are thought by many to have child care needs which 
are fairly distinct from those of two parent families. Some researchers have 
excluded single parent families from child care choice analysis, or analyzed 
them separately, for this reason. We include both groups of families in our 
sample, but record "lone parent family" as an explanatory variable to pick 
up differences in the choice process for these families.

Family income may influence the child care choices families make; it is commonly 
remarked that only the rich (because of their affluence) and the poor (because of 
eligibility for subsidies) can afford to use day care.
In our estimation, subsidy eligibility is separately accounted for in the price variable, 
so we would expect higher income to be a significant predictor of the choice of a day 
care centre. It is unclear what effect income might have on the choice of other forms 
of care.

THE DATA

If we were collecting our own data for the estimation of child care
choice, there would be a host of specific issues to discuss here, dealing
with how best to elicit accurate information on our dependent and

11 Patterns may very in other parts of the country or for immigrants from different countries.
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explanatory var iables from a representat ive sample of the relevant
population. Some of these issues are raised in Appendix B, in discussion
of  the  s t rengths  and weaknesses o f  the  1988 Nat iona l  Ch i ld  Care
Survey. In our case, we use an existing data set. This constrains both
the popu la t ion  wh ich  our  sample  can be sa id  to  represent  and the
variables we can include in the model.

The Pro jec t  Ch i ld  Care  data  se t  has  in format ion  on the  dependent
variables and explanatory variables as discussed in the section above.
In fact, of course, data availability influenced the development of the
model.  Qual i ty var iat ion from one type of chi ld care to another is not
considered as an explanatory variable precisely because there was no
information available on the quality level of the types of care not chosen
by each family. There were problems with the price data as well. The
Project Child Care questionnaire asked families about the price of the
part icular type of chi ld care chosen. I t  did not ask about the pr ice of
those other types of care available to the family but rejected. Yet, the
demand for each type of child care is affected by both sets of prices, not
just one.

Making certain assumptions, detailed in :Cleveland (1990a), we have imputed 
price information where it did not exist, in order to solve this problem. This 
solution is not ideal; the availability of information collected directly from families 
would clearly be preferred (see Appendix B for a discussion of altarnative ways 
of solving this data problem). In essence, we assume that most families would 
have to pay the average price for care for each child in a particular age group. 
The total price of a particular type of child care for the family would be the sum of 
the prices for each child in the family. So, for instance, for each child less than 2 
years of age, families would face the average price of day care for infants, of 
sitter care for infants, and of paid relative care for infants.
These averages were calculated from the information in the data set provided by 
users of those types of care. In two situations, families were assumed to have a 
lower price than these averages for each child.
If a family was deemed to be eligible for day care subsidy, the day care price 
was presumed to be $2.50 a week (the Metro Toronto minimum payment at the 
time). If a family had a live-in relative (other than the mother's husband), or the 
husband was not currently employed, then the family was considered to have 
access to free child care by a relative.
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We recite these details both to il lustrate the difficulties of using existing
data, and the creat ive ways in which i ts l imitat ions can be (part ial ly)
overcome. Because the cost, in time and money, of data collection can
be high, use of existing data sources may be preferred, especially for
preliminary forays into use of these new techniques. When new data is
being collected, it is important to consider collection of data which, for
the purposes of maintaining a pol icy analysis and forecast ing model,
could be updated in future without having to complete an ent ire new
survey. For instance, information on pr ices of day care centres and
sit ters could be updated using information col lected by resource and
referral centres, municipalities, or others. Information on family incomes,
numbers of lone parent families, number and ages of children could be
updated using census data or municipal assessment information.

THE STATISTICAL FORM OF THE MODEL

For all the reasons described elsewhere in this handbook, we use a Iogit
model for the estimation of unknown coefficients. In the next chapter,
we  p resen t  r esu l t s  o f  a  t es t  o f  t he  I ndependence  f r om  I r r e l evan t
A l te rnat ives  assumpt ion ,  wh ich  confirms that  the  Iog i t  mode l  i s  a
reasonable one to use. I t  remains to decide whether the explanatory
variables should be entered as conditional Iogit variables or multinomial
Iogitones. For all those variables which do not change in amount when
the family chooses one alternative rather than another, these must be
cons idered as  mul t inomia l  Iog i t  var iab les .  Th is  app l ies  to  a l l  ch i ld
variables, employment variables, and socio-economic variables.

For those variables which are attributes of the alternatives themselves,
it is possible to enter them as multinomial or conditional Iogit. Hoffman
and Duncan (1988) present a reasonably convincing set of arguments for
preferr ing to consider attr ibutes of al ternat ives as condit ional Iogi t .
However, software or data limitations may make this impossible. In this
case, use of a multinomial Iogit specification will provide an acceptable
and in terpre tab le  se t  o f  es t imates  (see Cleve land,  1990a,  fo r  an
example).  In this est imation, we include pr ice as a condit ional Iogi t
variable, having the same value for each alternative. Data on access to
child care within the child's neighbourhood is only available for day care
and sitters, so two separate multinomial Iogit explanatory variables are
defined.
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INTERPRETING THE RESULTS OF THE ESTIMATION

Table 1 displays the basic results of our estimation of the factors affecting the choice 
of child care arrangements in families with preschool children and working mothers. 
At first sight, the table is somewhat complicated; let us go through the different 
columns and symbols, first, and then look at an overall description of what the 
results can tell us.

There are eight columns in the table. Column 1 lists the explanatory variables in 
their four categories (attribute, child, mother's employment and sOcioeconomic 
variables). Column 2 lists the units in which these variables are measured (so, 
for instance, the prices are in dollars per week; day care in the neighbourhood is 
a "dummy" variable, which either has the value zero, if day care is not available 
in the neighbourhood for a particular family, or the value one, if day care is 
available). The next six columns present two types of information.
Three of the columns are headed by a "b"; the other three are headed by a "t". 
The columns labelled with a "b" present the estimated coefficients of our 
explanatory variables as calculated by the computer.
The columns labelled with a "tt present what are called "t-statistics" for each 
variable. The t-statistics, as mentioned in Chapter 3, tell us whether each 
particular estimated coefficient is significantly different from zero (statistically 
speaking). The asterisks which appear in Table 1 are an extra aid to reading the 
table quickly. If the t-statistic for a particular variable shows that the coefficient is 
highly statistically significant, then a double asterisk (**) will appear beside the 
coefficient.
If the t-statistic shows the variable to be statistically significant, but at a slightly 
lower level, then a single asterisk (*) will appear.
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TABLE 1
MIXED LOGIT ESTIMATES: CHOICE OF DAY 
CARE CENTRE, SlTrER, OR CARE BY RELATIVE

Day Care vs Sitter vs Day Care vs
Explanatory Variables Units Relative Relative Sitter

b
t
b
t

Constant
-3.49"*
2.42
-1.15
1.06
-2.34 1.59 
Attribule Variables
Price of type of care (1)
$/wk
-0.04**
5.77
-0.04**
5.77
-0.04** 5.77 Day Care in Neighbourhood
dummy
1.02"*
2.71
0.05
0.19
0.97** 2.58 
Sitter in Neighbourhood
dummy
0.13
0.37
0.08**
3.33
-0.67** 2.06 
Child Variables
Child Under Two Years
dummy
-1.99"*
2.45
-0.14
0.39
-1.85"* 2.32 
Child 2-5 Years Old
dummy
0.08
0.14
0.38
1.20
-0.30 0.51 
Child 6-9 Years Old
dummy
-0.73
1.45
-0.11
0.40
-0.61 1.24 
Child 10-15 Years Old
dummy
-1.48"*
2.81
-0.36

Notes:
** Significant at 5% level 
* Significant at 10% level

(1) Price of type of care is modelled as a conditional logit variable, with an estimated c.o-
efficient constrained to equality across different types of care. The interpretation of this 
co-efficient is different fix)m that of multinomial logit coefficients, as detailed in the text.
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Child variables appear to have their effect primarily on a family’s use of a day 
care centre. Having an infant makes a family significantly less likely to use 
day care compared to either care by a relative or care by a sitter. Presumably 
this occurs either because families prefer a home-like setting for their infants 
or because few infant spaces are available in day care centres, or a 
combination of the two.

You will notice the peculiar headings above columns 3 to 8: day care vs.
relative, sitter Vs. relative, day care vs. sitter. These refer to the most useful 
way of interpreting what the estimated coefficients mean. As explained further 
in Appendix D, the coefficient estimates can be interpreted as the effects of 
the explanatory variables on the odds (the relative probability) of choosing 
one type of care rather than another.
Take as an example the "Hours of Paid Employment" variable, about half-way 
down column 1. Reading across, we find that this variable records the 
number of hours per week a mother engages in paid work, that the estimated 
coefficient for the choice of day care rather than care by a relative is 0.07 and 
that this coefficient is highly statistically significant. In other words, the 
number of hours a mother is employed is found to have a significant impact 
on the odds that a family will choose a day care centre rather than care by a 
relative, Because the coefficient is positive rather than negative (+0.07, rather 
than -0.07), We know that "hours of mother's work" increases the odds that 
day care will be chosen. Similarly, the number of hours a mother is employed 
each week has a significant and positive impact on the relative probability 
that the family will choose a sitter rather than care by a relative. On the other 
hand, the coefficient on mother' hours of paid employment in Column 7 
shows a positive, but insignificant effect on the odds of choosing day care 
rather than a sitter. Statistically speaking, we cannot really be sure that an 
increased number of employment hours will make choosing day care more 
likely than choosing a sitter.
The most important use of the results presented in Table 1 is to make an 
overall judgement about whether our views of child care choice, as



expressed in our model, are supported by the data. In particular, we can 
judge whether the pattern of effects of various variables on child care 
choice that we expected to see is confirmed. For this we essentially want to 
look at the signs of the estimated coefficients (positive or negative) and 
whether at least the major explanatory Variables are statistically significant.
Viewed from this perspective, the estimates in Table 1 strongly confirm our 
basic views about the fundamental factors which determine whether a 
particular family will decide to use day care or some other arrangement. 
The attributes of different types of care (i.e., the Attribute variables), without 
exception, affect child care choices in the direction and with the statistical 
significance that we would expect. The price of each type of care has a 
significant negative impact on the odds that this type of care will be chosen 
relative to other types of child care (i.e., higher prices discourage use). 
When day care i$ available in the child's neighbourhood, it significantly 
increases the likelihood that day care will be chosen rather than its 
alternatives. As expected, availability of day care will not affect the relative 
probability of choosing sitter versus a relative. The same pattern of 
significance is found for the variable "sitter in the child's neighbourhood"; 
when a sitter is available, the odds of using a sitter are significantly and 
positively affected, but other odds ,ratios are unaffected ....
The Child variables tell an interesting story, consistent with our model, but 
also providing us additional information. Only the presence of infants in the 
family and the presence of children above normal child care age have 
statistically significant effects on the family's choice between different types 
of care. (Another way of putting the same information - knowing that a 
family has a child 2-5 years of age or 6-9 years of age provides no basis for 
predicting what kind of child care the family will decide to use,) Child 
variables appear to have their effect primarily on a family's use of a day 
care centre.
Having an infant makes a family significantly less likely to use day care 
compared to either care by a relative or care by a sitter. Presumably this 
occurs either because families prefer a home-like setting for their infants or 
because few infant spaces are available in day care centres, or a 
combination of the two. Having a ten to fifteen year old child similarly 
reduces the odds that day care will be used rather than either of its 
alternatives. Presumably, children in this age range provide some
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amount of care for their younger siblings after school, and this combines 
more easily with sitter or relative as the major form of care than it does 
with day care.
The fact that mothers rather than fathers bear major responsibility for 
child care in the household division of labour is evident in the clear effect 
of Mother's Employment variables on child care choice. As anticipated, 
increased hours of work by the mother significantly increases the odds 
that children will be cared for by either a sitter or a day care centre rather 
than a relative. However, if a mother works evenings or weekends ~ the 
odds of using a sitter rather a relative are significantly decreased. Even 
the odds of using a day care centre over a sitter are significantly(at 10%) 
increased when mothers work evenings, nights or weekends. Since few 
day care centres provide any non-day care, this must reflect increased 
odds of using day care rather than a sitter during the day. As the mother's 
wage increases, she is significantly more likely to have her children cared 
for in a day care centre rather than by a relative.

The fact that mothers rather than fathers bear major 
responsibility for child care in the household division of 
labour is evident in the clear effect of Mother’s 
Employment variables on child care choice.

There are some Socioeconomic variables that influence the choice of child care 
arrangements, but others that, contrary to popular opinion, apparently do not. 
Families in which both parents are immigrants and where English is not the main 
language spoken in the household are significantly more likely to use child care 
by relatives than either of its alternatives. This is true even though our definition 
of the price of relative care already accounts for the greater likelihood that such 
families have live-in relatives available to provide care. Such first generation, non 
English speaking, immigrant families are likely to feel considerably more 
comfortable using culturally and linguistically similar caregivers from their 
extended families to provide child care. The mother's education level has a 
significant positive effect on the odds of choosing day care rather than
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a relative, probably reflecting a preference for more educational,
developmentally-structured care.

Lone parent families are no more or less likely to choose any particular form 
of care than two parent families, reflected in the lack of significance of lone 
parent status for all types of care. Family income does not really have the 
anticipated influence on the choice of child care.
We expect that higher family income will encourage the use of day care (the 
most expensive of the types of care). The only statistically significant effect 
of family income is to reduce the odds of using a sitter rather than care by a 
relative. We should recognize (see Appendix C) that many other studies of 
child care choice have concluded that family income is not a significant 
predictor of the type of care a family will use.

Families in which both parents are immigrants and where English is not the 
main language spoken in the household are significantly more likely to use 
child care by relatives than either of its alternatives. This is true even 
though our definition of the price of relative care already accounts for the 
greater likelihood that such families have live-in relatives available to 
provide care. Such first generation, non English speaking, immigrant 
families are likely to feel considerably more comfortable using culturally and 
linguistically similar caregivers from their extended families to provide child 
care. 

It is important to note, in thinking about the, perhaps surprising, results for 
lone parent families and for family income that many factors related to these 
variables are already separately accounted for in our regression.
For instance, lone parent families are much more likely than two parent 
families to be eligible for a day care subsidy and generally less likely to 
have a live-in relative available to provide care; they are also likely to have 
fewer children under ten years of age. These factors are already accounted 
for in the lower day care prices, higher prices for care by a relative, and 
smaller number of children under ten years of age of many lone parent 
families in the data set. What the estimated coefficients for "lone parent" 
imply is that, independent of the influence of all these other explanatory 
variables, lone parent status has no separate effect.
The same interpretation applies to the effect of income on the choice of
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ch i ld  care  ar rangements .  I r~  o ther  words ,  apar t  f rom the greater
l ikel ihood that low income famil ies wi l l  get  day care subsidy, or that
high income families will have a mother who works long hours or has a
higher level of education, income by itself has no effect on the choice
between a day care centre and its alternatives.

TESTING AND REVISING THE ESTIMATES

Statistical tests, apart from the brief discussion of t-statistics above, are
taken up in the next chapter. These tests can be used to help find the
best form of our model of child care choice. In fact, the estimates
presented in the section above have already been subjected to a battery
of statistical tests and represent our preferred final specification of a
child care choice model.

FORECASTING AND POLICY ANALYSIS

Table 1 presented the results of our statistical estimation in their raw
form. Those same estimates can be manipulated to give us a great deal
more information. Ultimately, combined with assumptions about what
will happen to our explanatory variables in the future, we can use the
estimates for forecasting and for policy analysis.

You will remember our mathematical equation for the utility given by a particular 
type of child care. In its simplest form we wrote it as:

y = bx + az
where y is utility from a particular form of care, x and z are 
particular explanatory variables and b and a are unknown 
coefficients. Our final model turned out to have many more than 
two explanatory variables, each with its own coefficient; apart 
from that our initial equation is still valid.

Our data set contains all the information on the values of each of the 
explanatory variables for each family (481 families in total for the Project 
Child Care estimates). But the "unknown coefficients" are no longer 
unknown; we now have an estimated value for each one of them (see Table 
1). We can substitute these estimates for the a's and b's in our
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equation and therefore find out the value of y -- the amount of utility — for each type 
of care.

Th is  may not  seem to  get  us  much far ther  ahead -  u t i l i t y  i s  a  very
abstract concept, after all - but it does. You will remember that families
are  assumed to  choose the  type o f  ch i ld  care  tha t  g ives  them the
greatest amount of utility. So, our calculations now give us a prediction,
for each family in the data set, of which type of child care the family will
choose - the one that gives the greatest estimated total of util ity.

Since our data set is a representative sample of a particular population,
we can now predict how many families will decide to use each type of
child care. In particular, if any of the values of the explanatory variables
were to change, we can also make a new prediction of the number of
f am i l i e s  who  w i l l  choose  each  t ype  o f  ch i l d  ca re  unde r  t he  new
circumstances.

We can look at examples of how the predicted use of child care changes when 
values of the explanatory variables change. For instance, Chart 1 presents a 
graph of the effects of changes in some of the explanatory variables on the 
probability that a particular type of family will use a day care centre. This chart 
depicts the reactions of a particular family -- a working two-parent family with 
pre-tax income of $50,000, in which the mother, having completed high school, 
works 40 hours a week on the day shift, earning ten dollars an hour. The family 
is Canadian-born, and all child care arrangements are available to it at market 
prices. This seems like a fairly typical family type which might be of interest; 
somewhat different graphs could be drawn for different family types.

Chart 1 shows the effect on the likelihood that this family will use a day
care centre of changes in the pr ice of day care and of the ages and
number of children in the family. When day care is fully subsidized (i.e.,
price =0% of normal market price), our "typical" family with a 3-year old
and a 6-year old will have a greater than 75 % probability of using a day
care centre. The same family, but with an infant, would have only about
30% probabi l i ty of  choosing a day care centre, even i f  i t~ were ful ly
subs id ized.  As  the  pr ice  o f  day  care  r ises  f rom 0% to  100% of  the
normal market price, the probability that our "typical" family will use a
day care centre falls. At full market price, the probability that the two
child family will use day care is less than 20% and for the family with an
infant, the probability is less than 10%.
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These demand curves, drawn for the individual family, allow some basic
results of a legit estimation to be presented in a clear graphic manner.

Table 2 presents calculations of the change in the probability12 that an
"average" family will use a day care centre, sitter and care by a relative
when there are small changes in explanatory variables. This family is
average in the sense that all explanatory variables, besides the one being
changed, are set to their average value in our data sample. Changes in
the number and ages of children in the family also changes the price the
family has to pay for chi ld care; the change in probabi l i ty takes the
combined changes into account.

We can summarize the information in Table 2 by looking at how the
probab i l i t y  o f  us ing  each type o f  care  changes when exp lanatory
variables change. Any of the fol lowing changes apparent ly13 would
result in a 0.05 or greater increase in the probability of choosing a day
care  cent re :  a  $20.00 decrease in  the  to ta l  cos t  o f  day  care  to  the
family;  the avai labi l i ty of a day care centre in close proximity to the
family 's home; an increase of the mother 's work week by a bi t  more
than 10 hours a week; an increase of 3 levels in the mother's education;
becom ing  a  l one  pa ren t  f am i l y.  Add ing  ch i l d ren  i n  d i f f e ren t  age
categories to the family inevitably has a negative effect on the use of
day care, part ly through the Chi ld var iables and part ly through the
increased pr ice  o f  care  to  the  fami ly.  Except  in  the  case o f  o lder
preschool children (2-5 years), the effect on the probability of using day
care is more than 0.05.

A 0.05 or greater increase in the probability of using care by a relative
would be generated by: a $25.00 increase in the pr ice of day care; a
$5.00 decrease in the price of relative care; an infant, schoolaged or ten
to  fi f teen year  o ld  ch i ld  in  the  fami ly ;  the  mother  work ing n ights  or
weekends; the family being a non-English speaking immigrant one. A
drop of 0.05 or more in the probability of using care by a relative could

12 Calculating the probability that s family will use each type of care requires one extra step 
which is described in the technical appendix (Appendix D).

13 For the purposes of this description, we assume that doubling or tripling the size of the change in the 
explanatory variable, as shown in the second column of Table 2, will double or triple the size of the 
change in probability. So, for instance, we assume that a $20.00 increase in the price of day care would 
reduce the family's probability of choosing  day care centre by..06. This assumption is convenient for 
providing  general sense of the magnitude of the results.
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TABLE 2
CHANGES IN THE PROBABILITY OF CHOOSING A DAY CARE CENTRE, SITTER AND AND 
RELATIVE DUE TO CHANGES IN EXPLANATORY VARIABLES AT SAMPLE MEANS

Explanatory Variables 
Probabilities
Attribute Variables
Price of Day Care
Price of Sitter
Price of Relative
Day Care in 
Neighbourhood Sitter in 
Neighbourhood Child 
Variables
Child Under Two Years 
Child 2-5 Years Old
Child 6-9 Years Old
Child 10-15 Years Old 
Mother's Employment 
Variables Number of 
Hours Paid Employment 
Mother Employed 
Nights/Wknds Mother’s 
Wage
Socio-Economic 
Variables Non English 
Speaking Immigrants 
Mother's Education 
Level 
Lone Parent
Family Income

Change 
in 
Variable 
Base 
Case 
+10/
week ÷
$10/
week +
$10/
week 
+1.00 
+1.00 +1.
(~ +1.00 
+1.(~ 
+1.00 +
$lO/week 
+1.00 +
$1.O0/
hour 
+1.00 +I 
(of9) 
+1.00 
+Sl,0OO/
year

Chang
e in 
Proba
bility of 
Choosi
ng Day 
Care 
0.08 - 
0.03 
+0.01 
+0.02 
+0.08 - 
0.02 
-0.11 - 
0.30 - 
0.09 - 
0.06 
+0.04 
+0.001 
+0.005 
- 0.03 
+0,02 
+0.06 
0.00

Chang
e in 
Proba
bility of 
Choosi
ng 
Sitter 
0.36 
+0.01 - 
0.08 
+0.08 - 
0.02 
+0.18 - 
O.O1 
+0.05 - 
0.004 - 
0.05 
+0.08 - 
0.23 - 
0.003 - 
0.20 
+0.005 
+0.06 - 
0.01

Chang
e in 
Proba
bility of 
Choosi
ng 
Relativ
e 0.55 
+0.02 
+0.07 - 
0.10 - 
0.06 
-0.17 
+0.12 
-0.02 
+0.08 
+0.13 - 
0.12 
+0.23 - 
0.001 
+0.22 - 
0.02 - 
0.12 
+0.01

Notes:
(1) Changes in the number and ages of children in the family will change the price of each type of child care
the family faces. Figures for the first three categories of child variable reflect this.
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be generated by a day care centre or si t ter becoming avai lable in the
neighbourhood; an increase of 5 hours in the mother's work week (and
therefore of the number of hours of chi ld care needed); or the mother
becoming a lone parent.

An increase of .05 or greater in the probability of using care by a sitter
could be brought about by a rise of $10.00 a week in the price of care by
a relative; the convenient availability of sitter care close by; having a child
2-5 years of age; an increase of $10.00 a week in the number of hours
mother is employed; or becoming a lone parent family.  On the other
hand, a comparable reduction in the probability of sitter care would result
from a rise of $10.00 a week in the price of a sitter; having a child 10-15
years of age; having to work evenings, nights or weekends; or being a
non English speaking immigrant family.

Table 2 refers only to a single, though average, family.  More relevant
from the point of  v iew of pol icy analysis or forecast ing is the effect of
changes in explanatory var iables on the populat ion of al l  famil ies who
might use child care. Table 3 presents the same changes as Table 2, but
for all families rather than just one.

Broadly,  Table 3 shows a pattern of change simi lar to that depicted in
Tab le  2 .  Tab le  3  usefu l ly  demonst ra tes  the  sens i t i v i ty  o f  ch i ld  care
demand to  changes in  the  age compos i t ion  o f  fami l ies ,  immigra t ion
patterns, the prevalence of evening, night and weekend employment, and
the price and convenient availability of different types of care.

Tab le  4  ex tends th is  exerc ise  a  s tep fu r ther ;  however,  the  assumed
changes in explanatory variables are frequently larger, and sometimes
more  comp l i ca ted .  We  con t i nue  t o  assume  t ha t  t hese  changes  i n
explanatory variables do not affect the estimated coefficients of child care
choice. Table 4 presents the predicted effect of  al ternat ive chi ld care
policy changes on the percentage of families choosing different forms of
care. Five types of policy are simulated: an increase in the supply of day
care centres conveniently available to families (perhaps through a program
of capital grants); an operating grant which lowers the price of l icensed
day care by $10.00 per child per week; an extension of subsidy eligibility
to include both low and middle income famil ies; a chi ld care expense
deduct ion which al lows the deduct ion of the cost of  any form of chi ld
care from income tax payable; and a family income supplement of a flat
amount per year, irrespective of the child care choice made.
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TABLE 3
CHANGES IN THE PREDICTED PERCENTAGE OF FAMILIES CHOOSING A DAY CARE CENTRE, 
SITTER AND RELATIVE DUE TO CHANGES IN EXPLANATORY VARIABLES

Explanatory Variables 
Probabilities
Attribute Variables
Price of Day Care
Price of Sitter
Price of Relative
Day Care in 
Neighbourhood 
Sitter in Neighbourhood 
Child Variables
Child Under Two Years 
Child 2-5 Years Old
Child 6-9 Years Old
Child 10-15 Years Old 
Mother's Employment 
Variables Number of 
Hours Paid Employment 
Mother Employed 
Nights/Wknds Mother's 
Wage
Socio-Economic 
Variables 
Non English Speaking 
Immigrants Mother's 
Education Level 
Lone Parent
Family income

Change 
in 
Explanat
ory 
Variable 
Base 
Case +
$10/week 
+$10/
week +$1 
O/week 
+1.0 +1.0 
+1.0 +1.0 
+1.0 +1.0 
+$10/
week 
+1.0 +
$1.00/
hour +1.0 
+1 (of9) 
+1.0 +
$1,000/
year

Chan
ge in 
Perce
ntage 
Choo
sing 
Day 
Care 
12.0 
-6.1 
+4.0 
+1.5 
+10.9 
- 7.3 - 
15.4 - 
6.8 - 
14.6 - 
10.7 
+4.4 
+4.5 
+1.5 - 
3.9 
+2.7 
+7.3 
0.0

Change in
Percentage
Choosing

Sitter

29.3

+4.6
+11.0
+8.9
- 7.5
+30.4

+2.2
+4.8
+3.2
- 0.6

+7.9
- 32.3
-1.1

-31.1
- 1.4
+5.5
0.0

Chang
e in 
Perce
ntage 
Chosi
ng 
Relati
ve 
58.7 
+1.4 
+7.0 - 
10.3 - 
3.4 - 
23.0 
+13.2 
+2.0 + 
I 1.4 
+11.3 
- 12.3 
+27.8 
- 0.3 
+35.1 
- 1.3 - 
12.8 
+0.4

Notes:

(1) Changes in the number and ages of children in the family will change the price of each type of child ca.re
the family faces. Figures for the first three categories of child variable reflect this.
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TABLE 4

POLICY SIMULATIONS ON FULL DATA SET

POLICY SIMULATED 

BASE CASE PREDICTED 
PERCENTAGES 

DAY CARE CENTRE AVAILABLE IN EACH 
NEIGHBOURHOOD

OPERATING GRANT WHICH LOWERS 
DAY CARE PRICE BY $10.00 IN EACH 
AGE CATEGORY

ALL LONE PARENT FAMILIES EARNING 
LESS THAN $15,000/YEAR ELIGIBLE 
FOR DAY CARE SUBSIDY

ALL FAMILIES EARNING LESS THAN 
$15,000/ YEAR ELIGIBLE FOR DAY 
CARE SUBSIDY 

ALL FAMILIES EARNING LESS THAN 
$25,000/ YEAR ELIGIBLE FOR DAY 
CARE SUBSIDY 

CHILD CARE EXPENSE DEDUCTION 
ALLOWS REDUCTION OF 40% IN TOTAL 
CHILD CARE COSTS:
- VIEWED AS REDUCED PRICES FOR 
ALL FORMS OF CHILD CARE 
-VIEWED AS INCREASE IN FAMILY 
INCOME

FAMILY BENEFIT GRANT OF $1,000/
YEAR FOR EACH FAMILY

FAMILY BENEFIT GRANT OF $5,000/
YEAR FOR EACH FAMILY

CHAN
GE IN 
PERC
ENTA
GE 
PREDI
CTEDI
CTED 
TO 
USE 
DAY 
CARE 
12.0 
+3.2 
+6.6 
+I.3 
+10.I 
+24.9 
+2.2 
0.0 0.0 
0.0

CHAN
GE IN 
PERC
ENTA
GE 
PRED
ICTE
D TO 
USE 
SITTE
R 29.3 
- 1.8 
-4.4 - 
1.3 
-4.6 - 
13.6 
+2.1 - 
0.2 - 
0.2 - I.
3

CHAN
GE IN 
PERC
ENTA
GE 
PREDI
CTED 
TO 
USE 
RELA
TIVE 
58.7 - 
1.4 
-2.2 
0.0 5.5 
11.3 
-4.3 
+0.2 
+0.2 
+1.3
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An increase in the supply of day care centre services available has only a
modest impact on the choice of care type, largely because the majority of
families in the data set already have a day care centre available to them.
The marginal impact of increased accessibility to day care is an increase
of about 3.2 percentage points, or 25% in the consumption of day care,
with approximately equal percentage point reductions in the use of sitters
and care by relatives.

A reduct ion of about 1/3rd in the pr ice of a day care centre, brought
about by an operating grant; results in a rise of over 50% (6.6% points)
in the use of day care. About 2/3rds of the new day care consumers are
former sitter users, 1/3rd former users of care by a relative.

Table 4 records the effect of three alternative new definitions of eligibility
for day care Subsidy, reducing the price of these services to $2.50 per
week. We presume that al l  famil ies el igible for subsidy can actual ly
receive it, without waiting lists or other restrictions, an assumption that
is, historically speaking, unrealistic. Small changes in subsidy eligibility
have minor effects on consumption, whereas major changes have large
effects. Extending day care subsidy to all lone parent families earning less
than $15,000 a year increases day care use by just over 1%. Extending
eligibility to two parent families earning the same amount, however, nearly
doubles the consumption of day care; i f  the income l imit  is raised to
$25,000, the use of day care rises to triple its original level (about 1/4 of
all child care users would use a day care centre).

The  l a t t e r  two  t ypes  o f  ch i l d  ca re  po l i c y  a re  des i gned  t o  p rov i de
ass is tance no mat ter  wh ich  type o f  ch i ld  care  is  chosen.  They are
designed to be, and are, more neutral  in their  effects on the choice of
child care type.

The Child Care Expense Deduction relieves a family from the tax it would
otherwise pay on a port ion of i ts income -- that port ion used to pay for
child care expenses. Although this tax benefit is therefore received in a
lump sum, after the end of the calendar year in which the expenses took
place, it can be viewed as a reduction in the effective price of child care
paid by a family. We first model the child care deduction in this way.TM
The deduction applies to care provided by a day care centre, sitter or care
by a relative (as long as the relative is not part of the immediate

A Concrete Example

14 The Child Care Expense Deduction already existed, in less generous form than at present, at the time the Project Child Care survey was completed. It therefore affects, in unknown ways, the behaviour of families in the 
sample. For simplicity, we model the Deduction as if it was a new program.



family and under 21 years of age). We ignore complications of modelling
the change in  the  tax  l iab i l i t y  o f  each fami ly  and s imply  presume a
marginal tax rate, and therefore tax reduction, of 40% of the cost of child
care for each family. Despite the relatively large price change, the effects
on child care choice are relatively small (i.e, more neutral) because the
price reduction occurs simultaneously for all forms of care. The use of
bo th  day  ca re  cen t r es  and  s i t t e r s  a re  i nc reased  by  j us t  ove r  two
percentage points, with a corresponding reduction in care by relatives.

Parents may view this tax benefit as a supplement to family income,
rather than a reduct ion in the pr ice of chi ld care. I f  so, the changes in
chi ld care choice are even smal ler,  though not in the same direct ion.
Increases in family income reduce the use of care by sitters slightly and
increase the use of care by relatives. There is essentially no change in the
percentage of families who decide to use a day care centre. This is true
whether  the  supp lement  to  fami ly  income comes in  the  fo rm o f  an
expense deduct ion or in the form of a family benefit grant designed to
reduce the financial burden of families with children irrespective of their
child care choice.

If our policy objective is to increase the use of day care centres, either
because of their  benefits for chi ldren in low-income famil ies, or their
benefits  to  ch i ld ren o f  a l l  employed mothers ,  there  is  ev idence tha t
changes in the price of day care centre services will be most effective.
Increases in the supply of services at the same price wi l l  have some
impact; increases in family income will have none. Price changes can be
brought about by direct grants to services or subsidizat ion of target
families. If our policy objective is to reduce the tax burden on employed
mothers caused by child care expenses or to supplement family incomes,
we can be reasonably assured that these pol ic ies wi l l  have only minor
impacts on the choice of child care by those families which have a mother
currently in the paid labour force.

Table 5 and Chart 2 present yet another way of using our est imated
coefficients of child care choice. They answer the question, "What would
i t  take to  get  v i r tua l ly  every  fami ly  to  use a  day care  cent re  fo r  i t s
chi ldren?',  or to put i t  s l ight ly di fferent ly,  "Why do many famil ies not
currently use day care?" Table 5, in numbers, and Chart 2, in the form
of a bar chart, indicate the number of families who are predicted, using
our estimates, to use each type of child care, as successive changes are
made in explanatory variables. Scenario #1 is the base case, where all
families have values of explanatory variables as given in the Project Child
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TABLES
PERCENT OF FAMILIES CHOOSING A DAY CARE CENTRE, 
SITTER AND RELATIVE AS A RESULT OF CHANGES 
DESIGNED TO INCREASE THE DEMAND FOR DAY CARE

CHANGES IN 
EXPLANATORY 
VARIABLES 
No Policy Change: Base 
Case 
All variables set at sample 
values

Scenario #1
Day care price = 0

Scenario #2
Day care price = 0 and day 
care is available in every 
family's neighbourhood

Scenario #3
Day care price = 0; day 
care in every 
neighbourhood; all 
relatives charge market 
price for care 

Scenario #4
As Scenario #3 but each 
family has only one child 2 
- 5 years of age

PERCENT
USING

DAY CARE

12

4 4

5 5

7 2

9 8

PE
RC
ENT 
USI
NG 
SIT
TE
R 
12 
18

PERCENT
USING

RELATIVE

59

43

3 6

10
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CHART 2

PERCENT OF FAMILIES CHOOSING A DAY CARE CENTRE, SITTER AND
RELATIVE AS A RESULT OF CHANGES DESIGNED TO INCREASE THE DEMAND

FOR DAY CARE
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Care Survey. In this case, as we have seen in Table 4, 12% of families
choose a day care centre, 29% choose a sitter, and 59% choose care by
a relative.

Scenario #2 sets the price of day care equal to zero for all families, with
no other changes in explanatory variables. The impact is dramatic: the
major i ty of famil ies previously using a si t ter switch to day care, and a
significant proportion of those previously using a relative switch to a day
care centre as wel l .  In total ,  more than three t imes as many famil ies
decide to use day care, compared to the base case.

Scenario 83 keeps the price of day care at zero, but ensures that a day
care centre is also conveniently available in each family's neighbourhood.
As a result, an additional 11% of families decide to use a day care centre.
Still, 36% of families continue to use care by a relative, either because of
pure preference for this type of care (e.g., for an infant), or because care
by a relative may be just as cheap as and even more convenient than a
day care centre.

Scenario #4 provides some indication of how families are affected by the
fact that care by a relative is typically very low cost or free. This scenario
changes the price of care by a relative, for all families, to be equal to the
full unsubsidized market price for day care (this could occur, perhaps,
when labour was in very high demand and any relative would have to give
up another job to care for your chi ld).  As a result ,  five of every seven
families previously (i.e., in Scenario #4) using child care provided by a
relat ive change their  chi ld care arrangement.  Not al l  of  these famil ies
decide to use a day care centre, but most do. Day care use rises to 72%.

Our final simulation, Scenario #5, changes the composition (and therefore
perceived child care needs) of all families in the data set (while the earlier.
changes, described above, remain in force). All families now have only
one child, and this child is between two and five years of age -- an age at
which day care centres are popular. Now, 98% of families use a day care
centre, and only 2% continue to prefer care by a relative.

This Table suggests that a very considerable portion of the decision to use
one type of child care rather than another depends upon the price and
conven ience a t t r ibu tes  o f  the  care ,  ra ther  than on pure  pre ference.
Changes in the pr ice and avai labi l i ty of  day care centres and care by
relatives can potentially increase use of day care six-fold, as indicated in
Scenarios I through 4. On the other hand, some portion of the population
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of families' not currently using a day care centre is unresponsive to
changes in the attributes of this care; the age and number of children in
their families makes them prefer either sitter care or care by a relative.
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5
GETTING THE MEASUREMENT RIGHT: USING STATISTICAL 
TESTS TO IMPROVE ESTIMATES OF CHILD CARE CHOICE

There are many statistical tests which can help us to judge the results 
we have obtained from our Iogit estimation. We list the more useful ones 
below:

t-test - As we have seen in the previous chapter, each of 
the estimated coefficients (our "a's" and "b's") can be tested to see how 
much confidence we should place in the numerical estimates we have 
made.
    
Likelihood ratio test - Actually, this is a group of related  statistical tests. 
In its simplest, and most common version, this is a test of whether the 
whole body of estimated coefficients together do much of a job 
explaining the choices families make. In other forms, this test can be 
used to tell us whether any particular group of explanatory variables (for 
instance, the child variables) are significant in explaining the choices that 
families make. Or it can be used to tell us whether one segment of our 
sample population has different tastes than another segment.
   
rho-squared and rho-bar-squared tests - Not a different statistical test, 
but a more convenient way of expressing the results of a likelihood ratio 
test, these calculations can be used to test which of two fairly similar 
sets of explanatory variables explains families' choices best.

Using 



Anderson's amended likelihood ratio test - This can be used to 
test whether dropping a certain class of observations affects the 
results significantly or not. We can use this test, for instance, to 
judge whether dropping aH lone parent families and 
reestimating new results produces any significant changes. If it 
does, we can say that lone parent families choose child care in 
a way that is significantly different from two parent families.

Prediction test - The coefficients you have estimated can be 
used to calculate which families in the data set would be 
predicted to choose which type of child care. These predictions 
can then be compared to the actual choices made to calculate 
the percentage of correct predictions.

Test of the Independence from Irrelevant Alternatives - The 
Independence from Irrelevant Alternatives (I.hA.) assumption 
has been explained briefly in Chapter 3.
Briefly, the Iogit model presumes that, for any particular family, 
the ratio between the probabilities of choosing any two 
alternatives is unaffected by what happens to a third alternative. 
There are various tests of the hhA. assumption available. All of 
them test whether this assumption, implicit in Iogit estimation, is 
a reasonable one for our model and our data set.

Explaining the theoretical rationale and exact method of measurement of 
various statistical tests goes beyond the scope of this handbook (except for 
a brief discussion in the next paragraph). A relatively accessible account of 
most tests is provided in Ben-Akiva and Lerman (1985); Anderson's test is 
explained in Anderson (1987). Other sources of information are listed in the 
Bibliography. Let us give soma examples, however, of the use of statistical 
tests in judging estimates from the Project Child Care data set.

SPECIFICATION TESTS
Most of the statistical tests we discuss are based on comparison of 
"likelihood values" or "log likelihood values". An intuitive grasp of what these 
things are will help give you some feeling for what the statistical tests do, 
Estimates such as those presented in Table 1 are made using

Chapter Five



what are called maximum likelihood methods (i.e., by maximizing the
likelihood function). In essence, what this procedure does is to choose
values of the unknown coefficients (i.e., the a's and b's) which make our
mathematical model predict that what did happen would happen (i.e.,
that the predicted choices of families are as close as possible to what
they  ac tua l ly  chose) .  An impor tant  byproduct  o f  "max imiz ing  the
l ikel ihood funct ion" is a number: the value of the l ikel ihood funct ion
when it reaches its highest possible total. If we change our model (e.g.,
add another explanatory variable, change the definition of a variable,
omit all socioeconomic explanatory variables from the model) the value
of the likelihood function when it reaches its maximum will be different.
Most of the statistics discussed below compare likelihood values (or log
likelihood values, which give equivalent results) for different versions of
our child care choice model, in order to judge which version of the model
is preferable.

Table 6 below presents some of the basic statistics associated with the 
estimates provided in Table 1. There are 481 observations (.data on 481 
families) in the data set. The log likelihood at convergence(the value of the 
logarithmic version of the likelihood function when it reaches its maximum) is 
given, as is the log likelihood when all estimated coefficients are constrained 
to equal zero. A comparison of the log likelihood at convergence with the log 
likelihood at zero gives us a measure of how much our model is able to 
explain. This is what the "all variables" likelihood ratio statistic does, and in a 
transformed way, what the rho-squared and rho-bar-squared statistics do. 
The likelihood ratio statistics which refer to attribute variables, child variables, 
mother's employment variables, and socio-economic variables each compare 
the main log likelihood at convergence number to the log likelihood when 
each particular group of variables is omitted from the Iogit regression.
The resulting statistic is a measure of how much explanatory value the 
particular group of variables has. As the table shows, each group of variables 
proves to be highly statistically significant. Adding another explanatory 
variable cannot possibly make the log likelihood at convergence a lower 
number, at worst it will have no effect on increasing the maximum.

Rho-bar-squared statistics are a useful tool for deciding between two
d i f fe rent  vers ions  o f  a  model ,  one o f  wh ich  has more exp lanatory
variables than another, because rho-bar-squared discounts for the

Using Statistical Tests



TABLE 6

Number of Observations
481 Log Likelihood at Convergence - I.(b)
-368.34
Log Likelihood at Zero - L(0)
-528.17

Likelihood Ratio Statistics (all significant at .01)

All variables 319.66 at 29 d.f.

Attribute variables 59.28 at 5 d.f.

Child variables 25.61 at 8 d.f.

Mother's Employment variables 28.50 at 6 d.f.

Socioeconomic variables 32.56 at 8 d.f.

i32 -- 1-{L(b)/L(0)} (similar tO R2) .30

(}2 = l-{[LCo)-k]/I.,(O)} (similar to ~2) .25
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addition of extra variables. One reason for preferring the final version of
our model with the price variable specified as a conditional Iogit variable
was its better score on the rho-bar-squared criterion.

Lone Parents

An amended likelihood ratio test (Anderson, 1987) can be used to judge
whether dropping a group of observations significantly affects the results
for the observations which remain. This test can be used to determine
whether the estimation of child care choice for a sample excluding the
68 lone parents produces results which are significantly different from
the combined sample. We use:

-2(({[T/Tr] x Lr} - {[T x n]/2 x In[Tr/T]}) - L)
where T = the number of observations in the complete data set 
Tr = the number of observations in the restricted data set 
Lr= the likelihood value for the restricted data set 
L= the likelihood value in the complete data set n
= the number of options. 

The resulting statistic, distributed as chi-square with
n(T-Tr) degrees of freedom,is is insignificant. We may conclude that 
lone parent families behave much the same as other families in their 
choice of child care arrangements, after accounting for differences in 
education, income, eligibility for day care subsidy, likelihood of 
availability of low cost relative care, and so on.
Availability of Day Care Centre Services

The Project Child Care Survey asked respondents who did not choose
day care whether they had looked for an~ arrangement and been unable
to find one. This quest ion al lows us to exclude the 41 famil ies whose
choices were constrained because of the absence of adequate day care
supply. The remaining observations presumably reflect the

15 The likelihood ratio statistic at 220.30 is less than the relevant chi-square value of 228.297 for 195 degrees of 
freedom.
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u n c o n s t r a i n e d  d e m a n d  r e l a t i o n s h i p s , i s  A l i k e l i h o o d  r a t i o  t e s t
(Anderson, 1987) indicates that we cannot reject (at ,05) the hypothesis

that both constrained and unconstrained observations share the same
choice parameters.l~

Test of Taste Variations

A market segmentation procedure (Ben-Akiva and Lerman, 1987) can be
used to test for systematic variation of parameters among population
subgroups. We bisect the data set at $17,000 of family income, remove
the income var iab les ,  and run the  or ig ina l  spec ificat ion  on income
segmen ts .  The  resu l t i ng  l i ke l i hood  ra t i o  t es t  s t a t i s t i c  i s  31 .08 ,
insignificant at 25 degrees of freedom.

A similar segmentation by values of the variable "non-English speaking
immigrants" also produces an insignificant l ikel ihood rat io test value
(18.66) .  These resu l ts  ind ica te  tha t  the  e f fec t  o f  a t t r ibu tes ,  ch i ld
v a r i a b l e s ,  m o t h e r ' s  e m p l o y m e n t  v a r i a b l e s  a n d  t h e  r e m a i n i n g
socioeconomic variables on the choice of child care arrangements is not
significantly different for high and low income families or non-English
speaking immigrant families and other families.

Multiple Mode Users

We model child care choice so that each family chooses one and only
one type of child care. Where more than one mode is actually used, the
type of care attended for the largest number of hours in the week is
deemed to represent the family 's choice. Most famil ies in the Project
Child Care data set use a single type of child care; only 66 of 481, or
14%, use more than one type over the course of a week. Further,  39
of these mult iple mode users have only one chi ld (which, arguably,
makes the attribution to them of a single main choice more plausible),
leaving only 27 of 481 families as true multiple mode users.

Anderson's amended likelihood ratio test (Anderson, 1987) can be used
to test whether omitting all 66 multiple mode users, or omitting the 27

16 This will not necessarily be true of infant day care, which is scarce enough to create a "discouraged parent" effect.
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multiple mode users with two or more children, significantly affects the
mixed Iogit results. Although close, neither test rejects the pooling of
multiple mode and single mode users in our child care choice model.18

Test of the Independence from Irrelevant Alternatives

The Independence from Irrelevant Alternat ives (hI.A.)  assumption ,  a
maintained hypothesis of the multinomial Iogit model, is also tested. The
test (Small  and Hsiao, 1982) requires spl i t t ing the data set into two
sections. One half is used to provide Iogit estimates of the three-way
choice: day care centre, sitter, and care by a relative. The other half is
used to provide estimates of a two-way choice, after one alternative is
dropped. The test, comparing log likelihood values, judges whether the
dropping of one of the choices affects our estimates of the remaining
two cho ices  dramat ica l ly  o r  no t ;  the  Independence f rom I r re levant
Alternatives assumption presumes that dropping one alternative should
not significantly alter our results on the alternatives which remain. In our
case, the test showed no significant change.

18 For deletion of the 66 observations, Anderson's test yields 233.84, insignificant at .05 for chi-square with 201 
d.f. For deletion of 27 observations, the test yields 98.08, insignificant at .05 for chi-square with 81 d.f.
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FORECASTING THE NUMBER OF MOTHERS IN THE LABOUR 
FORCE NEEDING SOME TYPE OF CHILD CARE ARRANGEMENT

Measuring the demand for different types of child care by families having
mothers in the paid labour force really requires two steps. One, which
we have analyzed in this handbook, is figuring out what percentage of
the families which have working mothers and young children will choose
each type of chi ld care (and why).  The other step is figuring out how
many families there are having working mothers and young children.

The second s tep may seem to  be a  t r i v ia l  exerc ise .  A f te r  a l l ,  each
December's Labour Force Survey produced by Statistics Canada tells us
how many mothers having children in various age ranges there are in the
labour force. However, there are two problems with this simple solution
to  the  prob lem.  F i rs t ,  i f  we are  prepar ing  a  fo recast  o f  ch i ld  care
demand severa l  years  in  the  fu ture ,  how do we pred ic t  how many
families will have young children and mothers in the paid labour force at
that time? Second, for either policy analysis or forecasting, how do we
predict  the effect that things l ike the pr ice, avai labi l i ty and qual i ty of
child care will have on the decisions of mothers to participate in the paid
labour force?

This chapter does not provide a complete and definitive answer to these
quest ions. This is an area requir ing future work. Nonetheless, this
chapter does suggest the best solut ion current ly avai lable and the
directions for future research.

Mothers in the 
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THE CURRENT SOLUTION

At the present time, methods of predicting how many mothers of young 
children will be in the labour force in the future ere rough end ready.
Essentially, we must combine various population, fertility and labour force 
estimates to come up with a "best guess" about what the future will bring.19

Bali Ram's (1987] study provides an excellent illustration of this method
for  two parent  fami l ies .  The to ta l  number  o f  ch i ld ren in  two parent
famil ies where the mother was in the paid labour force in 1981 was
found from Census data. Two alternative scenarios of future birth rates
were taken from projections by Statistics Canada (1985). Recent trends
i n  t he  g row th  o f  l abou r  f o r ce  pa r t i c i pa t i on  o f  mo the rs  we re  t hen
assumed  t o  con t i nue  t h rough  t o  t he  yea r  2001 .  Toge the r,  t hese
numbers are used to provide alternative guesstimates (a high scenario
and  low scenario) of  the number of chi ldren who wi l l  probably use
some type of child care in the year 2001.

The advantage of this technique is that i t  provides us with a readi ly
understandable forecast of the total number of families or children who
will use some type of child care. Our estimates can then be applied to
t h i s  b a s e  t o  p r e d i c t  h o w  m a n y  w i l l  u s e  e a c h  t y p e  o f  c a r e .  T h e
disadvantage of this technique is that the prediction of the number of
fami l ies  us ing ch i ld  care  is  comple te ly  insens i t i ve  to  a l l  ch i ld  care
variables. In other words, if, for instance, our forecast predicts that the
price of day care centre care will triple over the forecast period, this does
not have any effect on our prediction of the number of mothers who will
decide to participate in the paid labour force. We may or may not regard
this as a reasonable assumption; if the effect of child care variables on
mothers '  dec is ions  to  work  is  smal l ,  then i t  may be a  reasonab le
approximation. I f  the effect of  chi ld care var iables on mothers'  work
decisions is large, the assumption may (partially) invalidate our forecasts.

The same statement may be even more true for policy analysis. Table
4 in Chapter 4 provided predictions of the effects of certain changes in
child care policy on the percentage of families who would decide to use

19 Existing macroeconomic models operated by some universities and consulting firms may also be able to provide future population and labour force 
estimates as a byproduct of regular economic projections.
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each type of child care. In each case this is a prediction of the effect on
families who currently have mothers in the paid labour force. Yet each
pol icy change could also affect the number of mothers in the labour
force. If the Child Care Expense Deduction rises, we expect that some
mothers currently outside the labour force will decide to enter, because
their potential take-home pay from a job has now risen. If the Child Care
Expense Deduction is eliminated, and not replaced with anything else,
we expect that some mothers will decide that it is no longer sufficiently
economical ly rewarding to cont inue paid employment.  However,  our
analysis of the effects of child care policy in Table 5 does not account
for this.

RESEARCH DIRECTIONS

Several authors have developed models which analyze how mothers' labour force 
participation decisions are related to child care choice.
Heckman's work (1974) is probably the best known amongst economists, but Blau 
and Robins (1988) and Connelly (1988; 1989a; 1989b) have made more recent and 
more accessible contributions.
Yaeger (1978) also discusses modelling child care choice and labour force 
participation, although her empirical work deals with child care choice alone. These 
contributions are reviewed in Cleveland (1990a).

From this work, future research may develop a more complete estimable
model of the l inked chi ld care choice and labour force part ic ipat ion
decisions, which wi l l  a l low for the predict ion of both choices from a
cons is tent  se t  o f  es t imates  o f  the  key  coeffic ients .  One promis ing
avenue would be to assume that child care choices are made in a nested
fashion. Labour force part ic ipat ion decisions would, in this case, be
affected by the anticipated values of child care variables, then child care
decisions would be taken conditional on a fixed labour force participation
decision. Alternatively, the two decisions could be modelled in a fully
simultaneous framework.

Mothers in the Labour Force
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CONCLUDING OBSERVATIONS

We have seen that current techniques for analyzing parents' choice of 
different types of child care focus on the measurement of needs and 
preferences. The need for child care is usually determined by adding up the 
number of families who have certain economic and social characteristics. 
Parental preferences for different types of child care are generally determined 
by responses to survey questions about the type of care families would prefer 
to use. These techniques generally find a considerable gap between either 
needs or preferences and current use of licensed or regulated forms of child 
care. This gap is attributed to prices which are too high, inadequate 
availability of services and substandard quality: barriers which prevent 
parents from realizing their true preferences.

There are two main problems with these techniques. First, they do not tell us 
how many families will actually use any particular type of child care under 
prevailing conditions of price, convenience and quality. Self-reported preferences 
for a particular type of child care do not generally specify what price, level of 
convenience, or level of quality should be assumed by the respondent when the 
preference is stated. Different respondents have different assumptions in mind, 
no doubt. Second, these techniques give us no way of figuring out how the effect 
of different child care policies, changes in family situations, or changes in work 
patterns will affect the demand for different types of care.

Given the right data, the statistical technique suggested and described
in this Handbook overcomes both of these problems. The price,
convenience and quality situation in which choice occurs can be directly
recorded and incorporated in the estimation procedure; this technique
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estimates a very adaptable mathematical equation which can be used to project 
the average response of families to changes in any of the underlying variables. 
Further, the estimated equation can be used to calculate which families will be 
most affected by any particular policy change so that government child care 
policy can be designed for maximum impact on families in greatest need.

Our suggested statistical technique is not a magic elixir, of course. It is
only valid to the extent that its underlying assumptions are reasonable.
One  o f  t he  mo re  po ten t  o f  t hese  assump t i ons  i s  t ha t  f am i l i e s  do
consciously choose a certain type of child care. Our statistical technique
uses data on families' child care use patterns to calculate which factors
affect chi ld care choices by famil ies. I f  famil ies do not real ly choose
child care, but are forced into using something they really do not want
wi th  no a l te rnat ive ,  then our  s ta t is t i ca l  techn ique wi l l  no t  p roduce

 sensible results.

However, it does seem reasonable to suggest that families choose, quite
consc ious ly,  the  type o f  ch i ld  care  the i r  ch i ld ren use.  They do not
necessarily choose the child care of their dreams -- their ideal type of
care. But famil ies general ly seem to do the best they can, under the
circumstances. These circumstances include the price, availability and
quality of the care they find around them, as well as their incomes, work
s i tua t ion  and fami ly  needs.  So the  cho ice  process is  cer ta in ly  not
unconstrained, but it is truly a choice process. Our statistical technique
seeks to measure the effect of each of the different types of constraint
on the child care choices families make.

Current techniques of measuring parental preferences for child care may
p rov i de  a  r ough  app rox ima t i on  o f  f u t u re  demand .  Ou r  s t a t i s t i ca l
techn ique wi l l  g ive  more re l iab le  answers  to  quest ions  about  how
demand wi l l  change as  cond i t ions  change,  as  we l l  as  prov id ing  a
quant i tat ive analysis of the effects on demand of al ternat ive kinds of
child care policy. Some investment in development of statistical skills
is necessary to use the technique; the payoff would seem to make the
investment well worth while.
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APPENDIX A
COMPUTER SOFTWARE AND HARDWARE
FOR ESTIMATING LOGIT MODELS

The purpose of this Appendix is to describe and evaluate some of the more popular 
software packages for estimating what are generally called discrete choice or 
qualitative choice models, Multinomial Iogit is the qualitative choice model of 
greatest interest for us.

Because of the virtual explosion of statistical software that has entered the market 
over the ;last few years, this Appendix cannot hope to be exhaustive. Rather it will 
focus on a few of the more popular packages, point out strengths and weaknesses 
and indicate factors to consider in the evaluation of any alternative statistical 
software.

It may surprise you to hear that qualitative choice models can now be
quite comfortably est imated on personal computers. In fact,  much of
the PC-based software is superior to many of the popular mainframe
s t a t i s t i c a l  p r o g r a m s .  I n  a d d i t i o n ,  e c o n o m e t r i c  s o f t w a r e  i s  n o t
prohibitively expensive. Prices are similar to those one might expect to
pay for a typical spreadsheet package.

This Appendix wi l l  review some of the more widely known and used
main f rame s ta t is t i ca l  so f tware .  I t  w i l l  be  noted tha t  some o f  these
packages are not wel l  sui ted for est imating the models of chi ld care
demand outlined in this monograph. A number of PC-based packages
wi l l  then be examined.  Whi le  each o f  these packages has i ts  own
features, the ability to handle large data sets remains a stumbling block
for all but one of the packages. Some of the discussion will be devoted
to a consideration of the hardware requirements which are absolutely
necessary, and to other configurations which make life much easier. It
will be noted that math co-processors, expanded memory and large hard
disks will significantly expedite the statistical work. Summary comments
will conclude this Appendix.
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MAINFRAME SOFTWARE

For many of those who have done any stat ist ical  work in universi ty
courses or during their professional career, the mainframe computer has
been the traditional workhorse. Among the most widely used mainframe
stat ist ical  packages are SAS and SPSS-X. TSP has been popular for
analyzing time-series data.

Both SAS and SPSS-X are excellent for data manipulation, report writing, 
file handling and numerous statistical routines. However, neither is 
outstanding for estimating qualitative choice models, in general, and the 
multinomial Iogit modal,in particular.
SAS does have some routines such as PROC MLOGIT and PROC LOGIST 
for estimating Iogit models (only the former estimates multinomial Iogit 
models), but these routines are part of what SAS calls its "supplemental 
library". The routines in this supplemental library are typically written by 
SAS users. They are provided to all the installations that license the base 
SAS software, but not all installations make them available. These routines 
are not supported by SAS. It is possible to purchase a Supplemental Library 
User's Guide but if this manual does not answer all of your questions, you 
are on your own when troubles arise. Your only hope may be to call the 
author of the software and ask him/her for help.
Nonetheless, if you only have access to SAS PROC MLOGIT, estimating 
multinomial Iogit models with it is certainly possible. The Project Child Care 
example discussed in Chapter 4 was estimated using this SAS routine. The 
MLOGIT procedure has a number of idiosyncricies, many of which are 
specific to the computer environment in which SAS is operating. A good 
example of such a peculiarity is that if the procedure is not written entirely in 
capital letters, it will not run. Another significant problem is the absence of 
diagnostic information provided by SAS if the PROC MLOGIT routine fails 
to execute.

SPSS-X was designed as a statistical package for the social sciences.
I t  has some nice data and file handl ing capabi l i t ies and performs a
number of stat ist ical  funct ions. Since i t  was not designed as a heavy
duty econometrics package, however, its capabilit ies for Iogit analysis
are  modest .  I t  w i l l  per form s imple  b inary  Iog i ts  bu t  the  number  o f
explanatory variables is restricted to 20. It has no capability to estimate
multinomial choices.
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TSP and SHAZAM and LIMDEP are other popular mainframe packages that have 
qualitative choice modelling capabilities of various dimensions.
Since these packages are also available in PC versions, we will discuss their features 
in the next section. In brief, both TSP and LIMDEP are superior to SAS and SPSS-X 
for estimating qualitative choice models.
However, neither TSP nor LIMDEP has the data handling and manipulation features 
of SAS or SPSS-X. Ultimately, the user might find the most effective strategy is to get 
the data into shape using SAS or SPSS-X, then write the subset of relevant variables 
to a separate file to do multinomial legit analysis with one of the speciality packages.

PC-BASED SOFTWARB

While there are a number of statistical software packages for personal 
computers, this section will concentrate on three: TSP, SHAZAM, and 
LIMDEP, These broadly represent the bulk of what is available and most 
other PC packages bear close similarities, especially to TSP and SHAZAM. 
Spreadsheet packages, such as LOTUS 1-2-3 and SYMPHONY, while 
including some basic, statistical functions, do not have the capability to 
perform multinomial legit estimation without a considerable amount of 
programming. Spreadsheets can, however, be convenient for manipulating 
data, particularly when the data sets are not extremely large.

PC TSP is a fully interactive statistical package which performs a number of 
econometric routines. It is capable of writing and reading LOTUS 1-23.WK* 
which can be handy if data input comes via a spreadsheet. It will also read 
regular ASCII data files.
PC TSP and Mainframe TSP are both capable of estimating multinomial Iogit 
models. The PC version does, however, have a serious drawback.
The working space available for estimation is restricted to about 8000 data 
points (that is, the number of observations times the number of variables). 
Put differently, a multinomial Iogit model with 10 explanatory variables could 
not be estimated for any data set exceeding about 800 observations 
(assuming the machine being used has a memory of 640K).
Note that the Project Child Care example described in Chapter 4 used 36 
explanatory variables.

A version of TSP for 286 and 386 machines that have at least 2Mb of
extended memory (in addition to the base 640K), and a math co-
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processor, makes available a working space of 50,000 data points. In 
this case, a multinomial Iogit model with 10 explanatory variables could 
 be estimated for a data set Of about 5000 observations. It should be 
noted that TSP is capable of many other statistical procedures. These 
include ordinary least squares, probit and tobit regression.
To summarize, TSP is capable of multinomial Iogit estimation in 
addition to more standard econometric techniques. It also has the 
advantage of being familiar to many individuals who have taken 
econometrics at university. On the downside, it has important 
limitations on the size of the model it can estimate, unless considerable 
PC hardware resources are available.

SHAZAM is another popular PC econometrics package. While it can do
a  numbe r  o f  use fu l  t h i ngs  ve r y  we l l ,  i t  canno t  d i r ec t l y  pe r f o rm
m u l t i n o m i a l  I o g i t  a n a l y s i s .  I f  o n e  w a s  p a r t i c u l a r l y  c a r e f u l  a n d
resourceful, it would be possible to estimate the multinomial legit using
other  rou t ines  in  SHAZAM. S ince PC packages are  ava i lab le  w i th
"canned" multinomial legit routines, it is generally advisable to opt for
these more convenient packages. The lesson here is that not al l  PC
stat ist ical  packages, including those more widely used, are readi ly
suitable for multinomial Iogit estimation. Thus, it is important to shop
with caution.

L IMDEP is  a~ s ta t is t i ca l  package tha t  i s  spec ifica l ly  des igned for
es t ima t i ng  qua l i t a t i ve  dependen t  va r i ab l e  mode l s ,  such  as  t he
multinomial Iogit model, and limited dependent variable models such as
Tobit (hence the name LIMDEP: LIMited DEPendent variables). Like the
other packages, LIMDEP can also handle more tradi t ional stat ist ical
analyses. It is capable of reading data in spreadsheet and DIF formats
as well as direct keyboard data entry and standard file types like ASCII.
For most routines, including the multinomial Iogit model, there is no limit
on the number of observations that LIMDEP will handle. This is a key
feature that makes this package the preferred choice for multinomial Iogit
analysis,

LIMDEP will run on IBM and compatible machines with at least 640K of
memory  and  two  d i ske t t e  d r i ves .  The  speed  a t  wh i ch  s t a t i s t i ca l
procedures can be performed improves greatly if you have access to a
386 mach ine w i th  a  hard  d isk  and a  math  co-processor.  Ex tended
memory that permits creation of a sizeable RAM disk can also help speed
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things up. The benefits of a faster machine should not be underestimated. 
Multinomial Iogit estimation is very memory and input-output intensive. 
Gains in speed can be dramatic, reducing the time required to estimate 
complicated models on large data sets from hours to less than one hour.

LIMDEP output for multinomial Iogit estimation includes maximum 
likelihood estimates of the model parameters, standard errors, t-statistics, 
means and standard deviations for each of the independent variables. In 
addition, it produces log-likelihood values for the estimated model and the 
restricted model (where the slope coefficients are constrained to zero), the 
chi-square statistic and the significance level for the likelihood ratio test. 
LIMDEP does not provide other "goodness of fit" tests such as the 
Maddala, Cragg,Uhler, McFadden R2's as part of its routine output. These 
can be quite easily calculated with the output which is generated, however.

Those particularly comfortable with statistics and computer programming
might want to consider another mathematical package called GAUSS.
This software permits the user to program statistical routines relatively
easily. Therefore, the only restrictions lie in the time, resources and
ingenuity of the user. Programming one's own routines does require a
strong knowledge of math and generous availability of time. The
company that manufactures GAUSS has developed a number of
preprogrammed statistical routines to reduce the onerous programming
burden somewhat.

RECOMMENDATIONS

In summary, the optimal hardware and software configuration for
estimating multinomial Iogit models of child care demand would include:

a n  8 0 - 2 8 6  ( AT )  o r  8 0 - 3 8 6  b a s e d  I B M  o r  c o m p a t i b l e
microcomputer with at least a forty megabyte hard disk and 640K
of memory. An 80-387 math co-processor and a clock speed in
excess of 12 Mhz, and some extended memory would greatly
improve performance.

The LIMDEP software is preferable to other packages due to its
wide array of qualitative choice modelling capabilities. A good
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data base package, such as dBase or FOCUS, will prove useful in
managing large data bases and performing the manipulat ions
necessary to construct the variables which will ultimately be used
for mult inomial Iogi t  est imation. Whi le LIMDEP, l ike the other
s t a t i s t i c a l  p a c k a g e s ,  i s  c a p a b l e  o f  m o s t  t y p e s  o f  d a t a
manipulation, maximum efficiency is obtained when the data set
to be analyzed is in final form before being read into the statistical
program.

3 . Final ly,  i t  is useful  to have a good, ful l  screen editor such as
KEDIT or BRIEF. Whi le LIMDEP can be used interact ively,  i t  is
often easier to wri te programs and submit them to LIMDEP in
batch mode. Experienced users wi l l  know that the EDLIN l ine
editor which is supplied with DOSes not particularly convenient.
Editors are general ly inexpensive, BRIEF, for example, costs
a p p r o x i m a t e l y  $ 1 0 0 .  ~  "  "

4 . I f  main f rame resources are  ava i lab le ,  UMDEP remains  the
stat ist ical  package of preference. '  Access to SAS or SPSS-X
would serve the useful purpose of getting the data "into shape".

Addit ional information on the stat ist ical  software packages discussed
can be obtained from the following sources:

TSP
TSP International
P.O. Box 61015, Stat ion A,
Palo Alto, California, 94306
U.S.A.
Te lephone:  (415)  326-1927

SHAZAM
SHAZAM,
Dept. of Economics,
University of British Columbia,
Vancouver,  B.C. V6T 1W5
Telephone:  (604)  228-5062
F a x :        ( 6 0 4 )  2 2 8 - 5 9 1 5



LIMDEP
Econometric Software,
Church Street Station,
P.O. Box 3526,
New York, New York,
10008-3526 U.S.A.
Telephone: (516) 822-2389
Fax:       (516)  938-2395

GAUSS
APTECH Systems, Inc.,
26250-196th Place SE,
Kent, Washington,
98042
Telephone: (206) 631-6679
Fax:       (206)  630-1220
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APPENDIX B

H O W  T O  U S E  T H E  1 9 8 8  N AT I O N A L  C H I L D  C A R E  S U R V E Y

The methods presented in this handbook could be used with data gathered in 
different ways from various sources. One useful, recently collected, and very 
large data sample is the 1988 National Child Care Survey. This survey was 
conducted by Statistics Canada in co-operation with the National Daycare 
Research Network and Health and Welfare Canada. The National Daycare 
Research Network is an interdisciplinary group of researchers from four 
Canadian universities, headed by Dr.
Donna S. Lero from the University of Guelph. Dr. Alan Pence of the 
University of Victoria is co-director, while Dr. Hillel Goelman of the University 
of British Columbia and Dr. Lois Brockman of the University of Manitoba are 
co-investigators.

The National Child Care Survey was administered as a supplementary 
survey along with the regular monthly Labour Force Survey in September 
1988. As a result the population from which the sample is taken, and the 
design of the sample are similar to that of the Labour Force Survey.
This implies, for instance, that the Yukon and Northwest Territories, and 
persons living on Indian Reserves are not included in the sample. The final 
sample covers the rest of Canada quite thoroughly, however, with data on the 
child care choices of over 24,000 families having over 42,000 children under 
13 years of age. The questionnaire administered is nearly 100 pages long; 
the result is a mountain of data on the child care patterns and opinions of 
Canadian families. Of course, the size of any particular sub-sample of 
interest may be much smaller than the overall 24,000 family total. For 
instance, there is data on about 3000 families in Alberta. If our sub-sample 
comprised Alberta families having an employed mother and at least one 
preschool child, it would include considerably less than 3000 observations.

The purpose of this Appendix is to outline the type of model which could
be est imated using the Nat ional Chi ld Care Survey (NCCS) data. We
consider the Who, What and Why questions as outlined in Chapters 3
and 4 .  We d iscuss  some d i fficu l t ies  tha t  a r ise  in  defin ing cer ta in

explanatory var iables. Final ly,  we comment br iefly on how the results
could be used.
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THE SAMPLE

The NCCS allows us to choose from among a number of possible samples. 
We could consider only the choices of families with employed mothers, or 
those with both parents employed, or both parents employed or going to 
school full time, or those with parents employed, going to school or not 
currently in the paid labour force. Of course, we could also look at any 
particular subsample of interest, such as families headed by a single parent, 
families with student parents, families with only schoolage children, families 
with only preschool children, and so on. Our choice of a sample will depend 
upon the purpose of our estimation; many alternatives are equally valid.

THE DEPENDENT VARIABLE
The NCCS provides information on the method or methods of child care 
chosen for each child in the family. In addition, one child in the family is 
randomly selected (the "target child") and more detailed information 
collected on the child care choice for that child. Thus, the NCCS allows for 
estimation of models which seek to explain (a) any and all methods of care 
used by each child in a family, (b) any and all methods of care used by each 
child while parents are engaged in work-related activity, (c) the primary care 
arrangement of each child in a family, and (d) the main method of care used 
by the "target child" in a family.
The model illustrated in this handbook considers the choice between a day 
care centre, sitter and care by a relative. The NCCS will permit a greater 
number of alternatives to be defined, if this is useful and gives reasonable 
results. For instance, licensed family home day care could be considered as 
a separate child care alternative. Likewise, care by the father, care by the 
mother while at work, and care in a nursery school or kindergarten could, 
potentially, be considered as distinct child care arrangements. For 
schoolaged children, self care or sibling care may be an important 
alternative.

The menu of possibilities is tempting; however, it is necessary to ensure
that the alternatives are dissimilar enough that the information on the
independent var iables wi l l  a l low us to dist inguish them. That is,  we
mus t  be  ab le  t o  de te rm ine ,  f o r  examp le ,  t ha t  t he re  i s  some th i ng
measurably different about families which use licensed family home day
care and those which use unlicensed sitters. While it is true that a more
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detailed model comes closer to reflecting the "real world", it is necessary
to ensure that there is sufficient data to uniquely identify, in a statistical
sense, each of the types of child care.

THE EXPLANATORY VARIABLES
The NCCS would allow nearly all of the explanatory variables provided 
in our concrete example in Chapter 4 to be used. The only exceptions 
are the mother's wage and some measure of the convenience of access 
to different types of child care. The NCCS would allow some additional 
explanatory variables to be included. For instance, we can identify 
whether a particular child has a disability, which could affect child care 
choice. Our choice of explanatory variables will depend upon our beliefs 
about what factors are important in families' child care decisions.

DIFFICULT EXPLANATORY VARIABLES
In common with most data sets on child care arrangements (including 
the Project Child Care Survey), there is one group of variables which 
provide considerable difficulty. A large amount of the desired data is 
absent, and approximations for the missing data must be found. These 
are the data which describe the attributes (generally, price, convenience 
and quality) of each type of child care from which a family chooses.

It is normal to collect information on the attributes of the type of care, or 
types of care, that a family ends up choosing. The NCCS provides a 
considerable amount of very useful data of this kind. It is atypical to find 
a data set that includes information on the attributes of the types of child 
care which a family decided not to choose. However, the high prices, 
inconvenience and poor quality of the types of child care not chosen are 
certainly important explanatory variables which we want to include.

It does not appear possible to find, in the NCCS, useful approximations
for  the  conven ience and qua l i ty  o f  the  types o f  care  not  chosen.
H o w e v e r ,  i t  s h o u l d  b e  p o s s i b l e  t o  d e v e l o p  r e a s o n a b l y  g o o d
approx imat ions  fo r  the  pr ice  o f  methods o f  care  not  chosen.  For
instance, we could follow Hofferth and Wissoker (1990) in regressing
prices of each type of child care on a series of family characteristics.

1988 National 
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This would allow us to predict the missing prices on the basis of 
available data on family characteristics.
The key to a good child care price regression is to find variables which 
are good predictors of those prices which are substantially below 
normal market levels. In particular, we need to predict which families 
will be eligible for day care subsidy and which families will have low 
priced care available from a relative. The NCCS provides 
considerable data to allow us to do this.

USING THE RESULTS FROM THE NCCS
The 1988 National Child Care Survey is the most current and 
extensive data set available for determining the state of child care in 
Canada. Its strengths include detail, sample size, and national 
coverage (with the exception of the Yukon and Northwest Territories). 
It provides nearly all the variables which allowed successful 
construction and estimation of the child care demand model illustrated 
in Chapter 4. The menu of child care alternatives, and the treatment of 
multimodal use are considerably more extensive than previous data 
sets have provided. The NCCS offers the possibility of building 
models which can be disaggregated by regions of the country, making 
the model more representative of the special circumstances of each 
province.

The estimates produced could be used to forecast the use of different 
types of child care and analyze the impact of alternative child care 
policies on demand for care. It would be possible to develop menu-
driven software to facilitate the preparation of forecasts and policy 
analyses by a range of governmental and non-governmental users.

A FOOTNOTE ON FUTURE DATA COLLECTION

Data col lected in the future to cal ibrate models of the type we have
described, should consider careful ly how best to gather data on the
attributes of child care services. Ideally, we want objective, rather than
subject ive, measures of the pr ice, convenience and qual i ty (perhaps
there  are  add i t iona l  re levant  a t t r ibu tes)  o f  each type o f  ch i ld  care
available to each family.
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Yaeger's (1978) solution to this problem was to ask each family direct 
questions about the child care alternatives available. For instance: 
6.b.
How much money do babysitters in your area usually charge for daytime 
child care (for a child under 6)? 
a. No charge
b. About $0.25 per hour
c. About $0.50 per hour
d. About $0.75 per hour
e. About $1.00 per hour

6.c.
Is there any (unrelated) babysitter available for regular daytime child care in 
your home?
Yes ...........Y
No ............N

6.d.
How long would it probably take you to travel from your home to the home of 
an available daytime babysitter (unrelated to you)?
a. Less than 10 minutes
b. Between 10 and 19 minutes
c. Between 20 and 29 minutes
d. 30 minutes or more

6.
Would daytime child care by someone unrelated probably cost "more than", 
"less than", or "about the same as" child care by someone related?
More .............M 
Less .............L
Same .............S

7.a.
In a child care centre or school, how much money would full-day child care 
probably cost you, for a child under 6? a. Less than $10.00 per week
b. From $10.00 to $20.00 per week c. From $25.00 to $35.00 per week d. 
$40.00 per week or more
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7.b. How long would i t  probably take you to travel f rom your
home to an available child care centre or school for a child
under 6?

a. Less than 10 minutes
b. Between 10 and 19 minutes
c. Between 20 end 29 minutes
d. 30 minutes or more

In  a  ch i ld  care .  cent re  tha t  you know of  o r  have heard  
about, how many children under 6 are normally cared for,
per adult?

a. Up to 3 children per adult
b. 4 to 5 children par adult
c. 6 to 7 children per adult
d. 8 children or more per adult

These quest ions were-designed to col lect information on the pr ice,
convenience (i.e., travel time), and quality (i.e., adult-child ratio), of all
types of child care available to each family in the data set.

In some situations, it may, alternatively, be possible to determine the
va lue o f  some a t t r ibu tes  f rom outs ide  in format ion .  For  ins tance,
Hofferth and Wissoker (1990) determine the prevailing child-staff ratio
in day care centres by assuming that regulations are followed in each of
the  50 s ta tes .  In  t ranspor ta t ion  s tud ies ,  such as  Domenc ich  and
McFadden (1975),  the cost of and t ime required for t ransportat ion to
work by alternative modes of transport (e.g., car and public transit) are
labor ious ly  ca lcu la ted fo r  each fami ly.  Th is  requ i res  co l lec t ion  o f
information on the location of the residence and work for each family,
and the use of road maps and transit schedules, average car costs per
mile and for parking, t ransi t  fares and the l ike to compute costs and
times.

When neither of these alternatives is available for determining attributes,
techniques such as the price regressions described above are necessary.

Appendix B                                              



To obtain the 1988 Canadian National Child Care Survey, write, phone
or fax:

Michael Sivyer,
Special Surveys Group,
Statistics Canada,

 Jean Talon Building 5A6,
Tunney's Pasture, Ottawa KIA OT6.
Phone:(613) 951-4598. Fax:(613) 951-0562.

To gain access to the data, you will have to sign a Microdata Licensing
Agreement with Statistics Canada, pay #5000 plus G.S.T. and receive
after sales service assistance with the data set. Alternatively, you may
wish to  read and use the  pub l ished repor ts  wh ich  w i l l  come f rom
Statistics Canada over the next period of time, or have Statistics Canada
prepare custom tabulations for you at a price.

1988 National Child Care Survey





APPENDIX C

A R E V I E W  O F  R E S U LT S  F R O M  E M P I R I C A L S T U D I E S  O F
CHILD CARE CHOICE

There have been a considerable number of studies of child care choice
behaviour over the last thirty years, since the rising labour force
participation of mothers began to raise public policy concerns about the
care of their children during the working day. Many of these studies
have had an empirical component, but the theories tested and the
techniques used have varied widely. A complete analytical review of
what we can learn from these studies remains to be done.

In this appendix, we focus on two groups of studies: those analyzing
Canadian data and those using regression techniques to examine the
child care choice decisions of employed mothers. We therefore do not
consider, for instance, studies by Heckman (1974), Blau and Robins
(1988), or Connelly (1989a, 1989b).1

CANADIAN STUDIES

There are two distinct types of Canadian study of child care use. First,
there is the purely statistical survey. There have been three cross-
Canada statistical surveys of patterns of child care choice: one by the
Women's Bureau of the Department of Labour (1970), and two by
Statistics Canada (1975; 1982). A very large and comprehensive new
set of child care data, the National Child Care Survey 1988 collected by
Statist ics Canada, wil l  soon be publicly available. Payette and
Vaillancourt (1984) and Henriques and Vaillancourt (1988) provide some
further analysis of Statistics Canada (1982); otherwise none of these
Canada-wide data sets have been subjected to in-depth, multivariate
analysis.

1 These studies examine mothers' decisions to enter the paid labour force together with their choice of child care 
type (or amount of expenditure on child care).
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Second, there is the use of theory and data analysis techniques to reach 
conclusions about child care, based on a particular data set. There have 
been only a small number of such quantitative analyses of child care 
choice using Canadian data, apart from local needs assessment studies.
We will briefly review some central conclusions from six: Johnson (1977), 
Lero (1981), Stevens (1984), Payette and Vaillancourt (1984), Lero et ah 
(1985) and Henriques and Vaillancourt (1988).
Johnson

Johnson (1977) studied the child care arrangements of preschool children 
in Metropolitan Toronto. On the basis of cross-tabulations, Johnson 
concluded that a number of factors were key in determining whether a 
family would use a day care centre, a sitter or care by a relative: ethnicity, 
family size and structure, marital status, family  income, the cost of care 
and the distance of the care arrangement from the family home.

The Project Child Care Survey also probed parental preferences.
Johnson found a range of answers according to how questions were posed 
to parents; when parents were asked about ideal arrangements for their 
own children, regardless of constraints imposed by family finances or time 
schedules, day care centres were preferred by nearly half of respondents.

Lero's (1981) study was based on samples of mothers in Kitchener,
Ontario who used full-time child care arrangements for their preschool
children in day care centres, licensed family home day care and informal
care. Results, based on cross-tabulations, supported Lero's contention
that child care choice is a complex process; a central contribution of this
study was to explicitly model the various factors and stages in this
choice process.

Lero's model separates child care choice into:two main stages: the
formation of preferences for a particular mode of care, then the search
for this mode and the adaptation to constraints in the supply of services
available. As a result, actual use may diverge widely from preferences.
Lero's results allow comparison of the profiles of the typical users of
alternative modes; the construction of the sample does not permit
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inferences about the effect individual factors would have on the probability a 
certain mode would be chosen.

Informal care users were, typically Canadian-born married couples with two 
children. Cost of child care was not ranked as a major criterion of choice; 
most genuinely preferred informal arrangements. Only social assistance 
recipients were permitted to use licensed family home day care in the 
municipality sampled by Lero, These licensed family home day care users 
were typically single parents of British background with two children. They 
had limited education, a family income of $7,000 to #1.1,000 and received a 
day care subsidy. Children were likely to be older. Non-profit day care Centre 
users were likely to be married with two children and of British descent. 
Some received subsidy but most were well-educated middle class parents 
with a family income of $25,000 or more. Non-profit centre users tended to 
have permissive child rearing attitudes and practices.~ Private day care 
centre users tended to be two parent families with one child, of German or 
Western European descent, and with a family income over $25,000. Many of 
these children were under three years of age. Day care centre users rated 
much more highly than users of other modes those dimensions of the quality 
of care relating to educational and social stimulation.

Stevens

On the basis of a telephone survey of preschool and schoolage children
in the City of Winnipeg, Stevens (1984) analyzed the demand and supply
o f  ch i ld  care  and the  qua l i ty,  access ib i l i t y  and need for  ch i ld  care
a r r a n g e m e n t s .  H e  f o u n d  t h a t  a  l a r g e  p r o p o r t i o n  o f  W i n n i p e g ' s
preschoolers in care arrangements were using a l icensed day care
faci l i ty.  Si t ter care was the most prevalent and care by a relat ive the
least prevalent arrangement. Stevens emphasizes the importance of the
age o f  the  ch i ld ,  the  cos t  o f  the  ar rangement ,  and the  qua l i ty  and
accessibility of the arrangement on the decision to use a particular type
of care.

Payette and Vaillancoua

Payette and Vaillancourt (1984) used the Statistics Canada 1981 Survey
of  Ch i ld  Care  Ar rangements  to  s tudy  ch i ld  care  cho ices  o f  Quebec
famil ies with chi ldren 0-4 years of age. This study used a ser ies of
probits to analyze the mother's decision to work, to use non-parental
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child care services, and to choose a day care centre rather than another
form of non, rental  chi ld care.

The study found that a mother would be more likely to work the older her children, 
the smaller the number of children in the family, and the higher her remuneration 
from work (proxied here by age and education).
A family would be more likely to use non-parental child care services if the child 
was age four, the fewer the number of children in the family, the higher the 
education level of the husband and the greater the work commitment of the mother.

Famil ies using non-parental  care were more l ikely to use a day care
centre for 3 and 4 year olds, the higher the education level of the mother
and by women working part time or not in the labour force rather than
by women working full time. This latter,result was apparently due to the
greater avai labi l i ty of  day care subsidy to women of lesser means.
Family income typically had no effect on the decision to use a day care
centre, except that families with an income level of #20,000 to #25,000

were less likely to use day care than families at the lowest income level.

Lero et al.

Lero et al (1985) is a study of the patterns of child care use, need and
preference by 336 Canadian families. The study was supported by the
Katie Cooke Task Force on Child Care as an exploration of the range of
child care needs experienced by Canadian families. The data gathered
iS not derived from a random sample survey and results can not therefore
be interpreted as representat ive of al l  Canadian famil ies. The study
argues persuasively that "needs" for child care should be interpreted
broad ly ;  Ch i ld  care  p lays  a  mul t ip l i c i ty  o f  ro les  in  suppor t ing  the
functioning of Canadian families, not just the replacement of mothers
when  t hey  go  t o  wo rk  o r  o t he rw i se  a re  unab le  t o  p l ay  a  p r ima ry
caregiving role.

Henriques and Vaillancourt

Henr iques and Va i l lancour t  (1988)  used the  data  se t  co l lec ted by
Sta t is t i cs  Canada as  a  supp lement  to  the  Labour  Force Survey in
February  1981.  Prob i ts  were  employed to  ana lyze the  dec is ion  o f
families with children 0-4 years of age to use non-parental child care
services as opposed to entirely parental care and the decision of these
child care users to use a day care centre or not.
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Henriques and Vaillancourt concluded that the decision to use child care 
services was positively influenced by the expected returns to the mother 
(measured by education and work status) or to the child (presumed to increase 
with age), and was negatively affected by increased cost (the number of 
children). Similarly, the decision to use a day care centre was made more 
likely by increased rewards (age of child and education level of mother) and by 
increased likelihood of subsidies (reflected by low income of the mother).

MULTIPLE REGRESSION ANALYSIS OF CHILD CARE.CHOICE

In this section, we compare our results, as presented in Chapter 4, with those 
from other studies which analyze the child care choices of employed mothers 
using multiple regression. In particular, we consider Hofferth and Wissoker 
(1990), Yaeger (1978), Robins and Spiegelman (1978), Lehrer (1983), 
Henriques and Vaillancourt[2] (1988), and Leibowitz, Waite and Witsberger 
(1988). Each of these studies examines the decision by families to use a day 
care centre rather than some other alternatives. To provide a reasonably 
standard basis for the comparison of results, we focus on the choice of a day 
care centre, as analyzed in these empirical studies. This type of comparison 
is necessarily hazardous because the origin and design of samples, definition 
of dependent and independent variables and statistical techniques vary 
markedly. The exercise seems useful, nonetheless, if only approximate.

Comparison of Results

Wherever  the  pr ice  o f  day  care  is  used as  an exp lanatory  var iab le
(Hofferth and Wissoker; Yaeger; Robins and Spiegelman), its effect is
negat ive and significant as found in our own study,s Convenience or
availability variables (Yaeger; Leibowitz, Waite and Witsberger) inevitably
show that increased convenience or availability makes choice of day care

2 Henriques end Vaillancourt's data include families with mothers outside the paid 
labour force as well as those inside the paid labour force.
3 Hofferth end Wiasoker's (1990) price results ore no longer significant when the 
generic price specification is relaxed.
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more likely. Quality variables (Yaeger; Hofferth and Wissoker) inevitably
show that higher qual i ty increases the l ikel ihood of choice. In other
words, this group of studies strongly suggests that the price, availability
and quality of day care are important factors influencing the decision of
families to use this type of child care.

Presence of infants (variously defined)in the family makes the choice of
a day care centre less likely, except in Lehrer where the infant category
is broadly defined to include children 0-3 years of age.

Mother 's  hours  o f  work ,  wage ra te ,  and educat ion  are  somet imes
significant in the choice of day care and sometimes not (Hofferth and
Wissoker ;  Lehrer ;  Rob ins  and Sp iege lman;  Yaeger ;  Henr iques and
Va i l l ancou r t ) .  When  s i gn i fican t ,  t hey  i nev i t ab l y  bea r  a  pos i t i ve
relationship to the likelihood that day care will be chosen.

Family income or husband's income are typically insignificant in these
s tud ies  f o r  exp la i n i ng  cho i ce  o f  a  day  ca re  cen t re  (Ho f f e r t h  and
Wissoker ;  Yaeger ;  Rob ins  and Sp iege lman;  Le ibowi tz ,  Wai te  and
Witsberger), Henriques and Vaillancourt's significant finding for family
income is apparently due primarily to ineligibility of higher income earners
for  day  care  subs idy.  On ly  Lehrer  cont rad ic ts  the  bas ic  pat te rn  o f
i ns i gn i ficance  f o r  husband ' s  o r  f am i l y  i n come ,  find ing  husband ' s
permanent income (a constructed var iable depending on husband's
educat ion ,  age,  occupat ion  and some o ther  fac tors)  to  be h igh ly
significant in explaining the choice of an "organized facility" rather than
a relative, though not for the choice of an "organized facility" rather than
a sitter.

Overall Conclusions

In general, the pattern of results from these six empirical studies of child
care choice, confirms our results as presented in Chapter 4. It seems
reasonable to conclude that the attributes of child care services, the ages
and number of chi ldren in the family,  the mother 's work si tuat ion, and
some socio-economic factors (not generally the level of family income on
its own), all have important effects on families, childcare choices.
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APPENDIX D

TECHNICAL DETAILS OF
LOGIT STATISTICAL MODELS

It is customary to assume that families seek to maximize util ity when
they choose a child care arrangement for their children. It is possible,
then, to describe a utility function U~ = Uij(x, z) where "i" subscripts the
i'th family, "j" subscripts the j 'th type of child care arrangement (e.g.,
day care centre, sitter, care by a relative), and x and z are some group
of variables which determine the amount of util ity this family gets from
choosing this particular type of child care.

Further, it seems appropriate to describe this as an indirect, rather than
direct, util ity function. The latter is an expression of pure preference,
with no accounting for the effects of constraints upon choice. Instead,
our utility function measures the maximum attainable utility from the j'th
choice, given the pr ice and income constraints facing the family -  an
indirect util ity function.

We assume that the utility function for each type of child care is common to the 
group of families in which we are interested, so that the choice behaviour of this 
whole group of families can be used to provide us information about the unknown 
coefficients of the function.

Naturally, the utility function for different choices is different (i.e., Uj(X, Z) = Uk(X, Z} 
= U~(X, Z)). It is normal to assume that each utility function is linear, and in order to 
allow for maximum flexibility of the way in which explanatory variables are specified, 
linearity in the parameters is normally assumed.

UNOBSERVED UTILITY AND THE LOGIT MODEL

Famil ies are assumed to always choose the type of chi ld care which
gives them the greatest util ity total. However, it is impossible for us to
measure  w i th  comple teness and accuracy  a l l  fac tors  tha t  a f fec t  a
family's utility from child care. Therefore, even if our assumptions aboutTechnical Details



the commonal i ty and l ineari ty of the ut i l i ty funct ion are accurate, the
calculat ion of the values of the unknown coefficients is not s imply a
mathematical exercise; in addition to the unknown coefficients, there is
an unknown amount of error in our measurement process. We account
for this unobservable ut i l i ty -  a di fferent amount for each family --  by
adding an error term to the ut i l i ty funct ion for each choice for each
family.  So, using "V" to represent the systematic component of ut i l i ty
and "E" to represent the random (more accurately,  unobserved and
therefore random from the point of view of the observer) component of
ut i l i ty,  we have Ui = Vj(Xi,  ~) + Ei,  for al l  j .

If we are considering a choice between only two alternatives, j and k,
then al ternat ive j  wi l l  be chosen i f  Ui> U~, and al ternat ive k wi l l  be
chosen if Uk > U,. To put it another way, we can say that the probability
that alternative j will be chosen by family i (denoted Pi(J)) depends on

 whether the difference in the size of the unobservable utility components
of the two al ternat ives is less than the di fference in the size of the
systematic components; in symbols:

Pi(J) = P[(E=-Eu) < (Vi-Vk)]

The probability that a randomly distributed error term (or the difference
of two errors) is less than some determinate amount is given by the
cumulative distribution function of that error term; therefore if we know
the class of distributions of which the error term is a member, we may
be able to express this probability in terms of an explicit functional form,
leaving a relatively small set of unknown coefficients to estimate.

If we assume that the error term for each alternative is distributed as
Type I extreme value, that the distributions are identical across families
and that the error term for one alternative is statistically independent of
error terms for other alternatives, then the difference of the error terms
(E~-E,) wi l l  be distr ibuted as logist ic.  In this case the probabi l i ty of
choosing an alternative takes the following explicit form:

Pi(J) = eV~eV;j+ evlk

Although it is less simple to depict, the same argument applies when the
choice occurs amongst several, rather than just two, alternatives and, in
this case, the probability of choosing the jth alternative is expressed as:

Pi(J) - eV~/ZeV;~m

"e" here is the base of natural logarithms, approximately 2.718. What
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the above probability expression does is to express the probability of a
 particular choice as (some function of)the util ity given by that particular
choice divided by (some function of) the total utility given by all choices.
As the rat io of the ut i l i ty given by the j th choice to that given by al l
choices rises, the probability of the jth choice will rise. Obviously, the
probabi l i ty of  the j th choice cannot be less than zero, nor can i t  be
greater than one; accordingly it satisfies the requirements of a probability
measure.

INDEPENDENCE FROM IRRELEVANT ALTERNATIVES

The chief limitation on the applicability of the logit model to any particular 
set of choices is Something known as the Independence from Irrelevant 
Alternatives (I.I.A.) assumption. Some implications of the I.I.A. property 
can be seen by taking the ratio of the probability of choosing any two 
alternatives in the Iogit model. P,/P~ ,, v'v . In other words, the ratio of the 
probability that a particular family will choose any two alternatives 
depends only on the utility of those two alternatives and not on the utility 
of any other alternative. The choice between these two alternatives is 
independent of the utility of irrelevant alternatives.
The validity of this property in Iogit depends upon the statistical 
independence of the error term across different choice alternatives for the 
family. If the error terms are correlated (i.e., if the unobserved component 
of utility of different alternatives is correlated), then the Iogit model, with its 
assumed independence from irrelevant alternatives, is inappropriate.
It is possible to test for the appropriateness of the I.I.A. assumption (i.e., to 
test for the independence of the error terms), but it is also desireable to 
take care in defining the choice alternatives, so they are not too similar. 
Choice alternatives which are similar are, all else equal, more likely to 
have uncorrelated components of utility which are not independent of one 
another.

MAXIMUM LIKELIHOOD

The probabilities, as we have stated them above, are used directly in the
ca lcu la t ion  o f  the  va lue o f  the  unknown coeffic ients  o f  the  u t i l i t y
functions for child care choice. We use maximum likelihood techniques
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in this calculation; in other words, we choose as the estimated values of the 
unknown coefficients those values that will make it most likely to observe the set of 
choices that families have made in our sample. These values will make the joint 
probability of the sample a maximum, where the probability of each observation is, 
as given above:
Pi(J) = eV~i/~'eVi"~
The log likelihood function, which our computer calculations maximize the value of, 
is:
In L = :~:~Y~jlnP=j
where Yii = 1 if the j'th alternative Jis chosen by the i'th family, but otherwise equals 
zero.

MULTINOMIAL AND CONDITIONAL LOGIT VARIABLES

There are  two types o f  var iab les  in  common use in  Iog i t  mode ls :
multinomial Iogit and conditional Iogit. The former, denoted BjXi, take a
distinct coefficient for each alternative, while the explanatory variable is
cons tan t  ac ross  a l t e rna t i ves .  Coe f fic i en t s  can  be  i n t e rp re ted  as
measuring the effect of a one unit change in the explanatory variable on
the relative probability that a certain type of child care will be chosen;
more precisely each coefficient is the partial derivative of the log of the
odds ratio of two alternatives.

In other words, these coefficients measure the change in the (log of) the
ratio of the probability of choosing one alternative rather than another
when the explanatory variable changes by a small amount. The ratio of
the choice probabilit ies of two alternatives, the jth and the qth, can be
written as

PqlP~ = eXlce~e~

for the ith family. Therefore,

o" ln(Pu/P~)/o"Xk = B~-B,~.           :

Because multinomial Iogit can only estimate the difference in the B's
rather than the B's themselves, a normalization has to be imposed to
give unique values of the coefficients. Conventionally, the coefficients
for one alternative are set to zero. In this case, with
Bqk = O, Blk = o'ln(P~/P~)/o'Xk.

Conditional Iogit variables, denoted AiZi, take a different variable value,
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and perhaps a different coefficient value for each choice alternative (i.e.,
coefficient values of conditional Iogit variables may be constrained to
equality across alternatives, if desired). The main difference between
conditional and multinomial Iogit variables is that the former are
constrained not to apply to irrelevant alternatives. The other difference
of note is that

A~ = 61n(Pi/Pk)/6~

while B~-B= = ~n(Pi/P~)/o"X~.

Information on the use and interpretation of Iogit models, on statistical
tests, and much more, is now readily available. Several good sources
are Ben-Akiva and Lerman (1987), Maddala (1983), and Amemiya
(1985).
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GLOSSARY

CHILD CARE Any form of care provided for a child while mother is
at work or school.

DAY CARE A licensed group day care centre.-

SITTER Care for a child by a (baby)sitter who is not related
to the chi ld.  Care is usual ly provided outside the
ch i ld 's  home,  but  inc ludes care  prov ided in  the
ch i ld 's  home.  The genera l  te rm "s i t te r "  inc ludes
both licensed and unlicensed family home day care
unless specified.

CARE BY A RELATIVE
Care provided for a child by any relative while the mother is at work. 
This relative might be the child's father, a sibling, a grandparent, or 
other relative whether in the child's home or in the relative's home 
and whether this care is paid or provided free of charge.

REGRESSION A statistical technique for relating the magnitude of
one variable to the magnitudes of other var iables.
Usually, we believe that the one variable is "caused"
by  the  o ther  var iab les ,  so  tha t  the  resu l ts  o f  the
regression tell us, on average, what effect each of
the other var iables has on the one variable. The
most common form of regression is called Ordinary
Least Squares (orO.L.S.) but in this Handbook, we
focus on Iogit regression.

DEMAND The numerical relationship between the number of
users of a part icular product or service (e.g.,  day
care)  and the  fac tors  wh ich  a f fec t  whether  tha t
product or service is chosen. If we are talking about
demand by an individual family,  rather than by a
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group of families, we have to change the above
defini t ion to read " the numer ica l  re lat ionship
between the probability that an individual family will
choose day care and the factors which affect
whether day care is chosen."

DEPENDENT
VARIABLE

In a regression, this is the choice we are trying to
explain.

EXPLANATORY
VARIABLES

In a regression, .these are the variables (such as
income level, the price of day care, the number of
children in the family) that, we believe, explain what
is  happening to the dependent  var iable.  The
explanatory variables are the causes and the
dependent variable is the effect. Usually we will use
the letter "X" to refer to explanatory variables; for
instance, X1 or X2.

ESTIMATED
COEFFICIENT

The demand for a part icular type of chi ld care
depends in variables. For any particular family, each
of the explanatory variables (the "X's") is multiplied
by a number (a coefficient) which represents the
effect of that explanatory variable on the choice of
chi ld care. We use the letter "b" to refer to the
coefficients. So, for instance, we would have bl and
b2. These coefficients are unknown when we begin
the exercise of trying to study the demand for child
care. :We use statistical techniques to estimate what
the value of each coefficient is; the result is the set
of "estimated coefficients".


