
Consumption Equations in IdLift:  Extension and Revision

Consumption by far  is  the  largest  component  of  final  demand.   Hence,  consumption 
equations perhaps are second in importance only to the fundamental input/output identities in the 
IdLift model.  It then is appropriate that they receive great attention in terms of data preparation, 
estimation,  and  simulation  and  forecasting.   With  this  in  mind,  the  existing  consumption 
equations, which already comprise the most elegant system in the model, have been extended 
and revised.

This paper is composed of three parts.   The first  describes revision of the adult equivalency 
weights  used in  earlier  systems.   The second describes  an  extension of  earlier  versions  and 
estimation  of  the  resulting  system  of  equations.   The  final  section  includes  forecasts  and 
simulations using the new equations.

Adult Equivalency Weights in PADS

The system of consumption equations currently used in  IdLift was introduced first by 
Almon in 1979.  That model was employed and extended several times (Devine (1983), Chao 
(1995), and Janoska (1996)) before Almon announced an improved version in 1996 called the 
Perhaps  Adequate  Demand System (PADS).     The existing model,  as  presented here,  is  a 
collection  of  the  techniques  introduced  in  these  papers.   Bardazzi  and  Barnabani  (2001) 
constructed and estimated a similar model for Italy.

Estimation  of  the  Perhaps  Adequate  Demand  System  (PADS)  is  undertaken  in  two 
stages.  In the first stage, cross sectional consumption data is regressed on income, demographic, 
and age group variables.  The 10 demographic variables are

ncent Region = North Central States
south Region = Southern States
west Region = Western States
college Education of Household Head = College
twoy Working Status of Spouse = Employed
fs1 Family Size = 1
fs2 Family Size = 2
fs5 Family Size ≥ 5 
head1 Age of Head of Household < 35
head2 Age of Head of Household > 55.

These variables enter the following equations:
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where:
C*

i = household consumption expenditures for good i
Yk = levels of per-capita income in income bracket k
Dl = dummy variable used to show membership in the lth demographic group
ng = number of household members in age category g
wg = adult equivalency weights (estimated parameters)
K = the number of income groups
L = the number of demographic categories
G = the number of age groups
a, b, d = estimated parameters

The dependent variable, “Cstar,” is the product of two functions.  The first includes a constant, a 
piecewise-linear  Engle  curve,  and  a  weighted  sum  of  demographic  dummy  variables.   The 
second function is a weighted sum of family members; it allows unique weights to be assigned to 
members of each age group, where weights for age group 31-40 are normalized to unity.  If we 
divide both sides of the equation by the terms in the second set of parentheses, we see that this 
method is a generalization of per-capita estimation techniques.  For convenience, these weighted 
sums of age variables shall  be called “populs,” and consumption categories divided by their 
respective “populs” are called “per popul” consumption categories;  note the similarity to per 
capita consumption.

Devine (1983) and Chao (1995) estimated the above equations.  Until a new version of 
these equations is complete, we are left to make the best of these estimates.  Unfortunately, the 
data used by Devine are more than 20 years old.  New products have been introduced, and older 
folks now use gadgets unavailable to or ignored by the preceding generation.  The data Chao 
used is much newer, and it has been used in IdLift almost exclusively.  Most of the parameters 
provided by Chao do not violate theoretical priors and seem to yield reasonable simulations.  An 
unfortunate exception is the set of estimated adult equivalency weights.  Theory suggests that for 
any good, the sequence of weights across age groups should be fairly smooth.  For example, 
young children consume little of the first product, Meat.  The next group, ages 6-15, consumes 
more, and so this group should receive a higher adult equivalency weight.  The following group, 
teens and young adults, should receive still a higher weight, and so on.  This sequence of weights 
may peak and then decline for older age groups, but almost certainly the sequence should be 
smooth.  

Unfortunately,  Chao’s estimates are far from smooth for many products.   Many such 
estimates are shown in Appendix 1.  These graphs titled  IdLift display the weights used most 
recently in IdLift; most are taken from Chao’s work, but some have been altered or taken from 
other estimates.  An example of problematic estimates are those for Product 90:  Foreign travel 
and purchases abroad.  According to the estimates, children of ages under six account for a great 
deal of foreign travel, but children of ages six to fifteen account for very little.  Similarly, adults 
of ages 21 to 30 travel a great deal, but adults of ages 31 to 40 travel very little.  Finally, adults 
of ages 41 to 65 travel extensively, but adults over 65 travel little.  Perhaps a plausible story can 
explain this qualitative pattern, but the extreme fluctuations seem unrealistic.  Also, the large 
weights given to the youngest age group seem improbable.  Consider the implied effect of aging 
of a large cohort.  In the years following birth, foreign expenditures rise dramatically but then 
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fall just as rapidly when the cohort passes age seven.  Holding all else constant, expenditures 
climb again after age 15 but peak when they reach age 30.  Expenditures fall again as the cohort 
reaches its fourth decade, then climb again only to drop precipitously upon retirement.  Hence, 
predicted demand swings wildly as the population segments age.  Again, we expect differences 
among the age groups, but those differences generally should follow a smooth curve across age 
groups.  

As will be seen in the next section, the predictions of these equations are not used directly 
to estimate consumption.  Instead, an affine transformation of these first stage estimates enters 
the second stage in addition to its first difference.  Hence, we have some latitude to adjust the 
weights without reestimating the entire equation.  Any such modification of the parameters is 
crude manipulation and in many ways undesirable.  However, it may yield improvements over 
another system with flawed parameter estimates.  Hence, we examine a system with modified 
adult equivalency weights.  The weights are adjusted to yield curves that are relatively smooth 
and conform to theoretical priors.  Modified weights are graphed as  NewLift.  In the modified 
system, children under age 16 account for little of the expenditures for Product 90:  Foreign 
travel.  Weights increase monotonically until ages 31 to 40, fall slightly for ages 41 to 65, and 
then rise again in retirement years.  

The  process  of  choosing  weights  was  rather  ad  hoc,  but  generally  one  of  three 
alternatives was chosen:  the Chao weights, the Devine weights, or the average of Chao and 
Devine weights.  The average seemed superior in some cases primarily because it tended to be 
smooth and it avoided extreme values that crept into the estimates.  Some weights were modified 
regardless of which set was chosen.  Negative weights, for example, were made nonnegative in 
sets of weights that otherwise seemed reasonable.  In the food group (Products 1 to 14), the Chao 
weights were adopted except for ages 41 to 50.  Since the estimate is very large for this age 
group, a substitute was calculated as the mean of the weights for adjacent groups.  Similarly, 
Chao weights were used for Product 60:  New autos, except for the last weight.  The estimated 
weight is very large, so a smaller weight is used instead.  Devine weights are used for Product 
18:  Mens’ clothing, and the average of Chao and Devine weights are used for Product 16: 
Footwear.

A new set of weights were calculated at Inforum by Ralph Monaco and employed for 
health care products (Products 45 to 51).  These weights were calculated from 1993 NHIS data 
supplied by HCFA.  The data include the number of visits and the average cost per visit for each 
age group.  The number of visits was multiplied by the average cost to yield total costs for each 
age group.  The results were normalized by the value for ages 31 to 40, yielding costs for each 
age group relative to costs for adults between ages 31 and 40.  The equations described above are
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Differences between these calculations  and the estimated parameters  are  substantial  in  some 
cases.  For Product 51:  Nursing homes, the Chao weights increase very little as age increases. 
Monaco weights increase slightly for ages 41 to 50, increase significantly for ages 51 to 65, and 
rise dramatically for ages 66 to 99.  Clearly, this latter pattern is more realistic.  On the other 
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hand,  the weights for Product  45:   Drug preparations and sundries are  very similar,  lending 
credibility to adoption of Monaco weights.

In  summary,  ad  hoc alterations  of  adult  equivalency  weights  have  been  introduced 
temporarily until satisfactory estimates can be made from recent data.  Clearly, this modification 
nullifies any claims that the original estimates were unbiased or that they meet any other such 
qualities that are of great interest to econometricians.  As will be seen shortly, these equations are 
the first of two stages needed to calculate consumption.  The first stage thus can be viewed as 
construction of a demand index that then is employed in the second stage to predict consumption. 
With  this  in  mind,  the  hope  that  substitute  parameters  can  yield  improved  fit  seems  more 
reasonable.   Still,  these measures are troublesome; forthcoming work by Li Ding at Inforum 
promises real improvement.

The Consumption Functions

The first stage of estimation ignored price effects and dynamics.  These are introduced in 
the second stage, which is estimated with time series data.  The consumption functions are 
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where xi(t) is per capita consumption of product i in period t; α, β, δ, and θ are parameters; y(t) is 
a  measure  of  nominal  per  capita  income or  expenditures;  and T are  Ki additional  variables 
important to product i.  pn is the price of product n and is equal to unity in an arbitrary the base 
year.  sn is the budget share of product n in the same base period; and P is the overall consumer 
price index.  The estimated form of the model is
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where:
xi = per “popul” consumption of product i
C*

i = expenditure estimates from the first stage
pG = the average price index of group G
pg = the average price index of subgroup g
λi = the individual good price response parameter
µG = the group price response parameter
νg = the subgroup price response parameter

∆ is the first-difference operator.  Remaining parameters and variables are described above.  In 
this form, consumption products have been organized into groups and subgroups to reduce the 
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number of parameters, and symmetry of price effects has been imposed.  Almon (1996) derives 
and  describes  these  equations,  and  Bardazzi  and  Barnabani  (2001)  offer  an  alternative 
description.   “Cstar”  estimates  of  consumption expenditures  are  used in place  of  disposable 
income, total consumption expenditures, or another measure of spending.  The primary purpose 
of this technique is to capture demographic and income distribution effects.  Inforum uses a two-
stage approach in its  LIFT model in a system very similar to that of Bardazzi and Barnabani. 
Almon (1996) estimates a single-stage system using total consumption expenditures instead of 
Cstar. 

In previous versions of  PADS, there was a singe linear term T in addition to the Cstar 
terms.  Almost always, the single term was a linear time trend.  For some products, variables 
other than price, income, demographics, and the passage of time are important.  Interest rates, for 
example, may be important to demand for durable goods and for other products purchased on 
credit.   Other  important  variables  include  stocks  of  durable  consumption  goods,  transfer 
payments, construction spending, and housing stock.  Dummy variables also may be constructed 
to incorporate information not captured in prices or in other variables.  Expectations of oil prices, 
for  example,  may  be  important  for  estimating  demand  for  automobiles  and  other  energy-
intensive products.  

The ability to estimate parameters for such variables greatly extends the flexibility of the 
basic model.  However, it remains the responsibility of the model builder to determine which, if 
any, additional factors are important.  In addition, the model builder must provide guidance, in 
the form of “soft” constraints (see Almon 1996),  to obtain a parameter  set  that  conforms to 
economic theory and that  produces reasonable  simulations and forecasts.   This step is  quite 
difficult,  and  the  model  builder  often  must  choose  between  quality  of  fit  and  forecasting 
performance.  Results for this paper are mixed, with estimates for some products showing clear 
improvement while others show no improvement with the addition of extra variables.  In the end, 
relatively few products are estimated with additional terms.

Appendix 2 displays two sets of graphs.  The first displays the data and estimates for the 
92 consumption products modeled by  IdLift; the units are “per popul.”  The second set shows 
forecasts and simulations using these equations; results of these simulations are presented in the 
following section.  Appendix 3 presents a list of products and the extra independent variables (T 
in Equations 1.3 and 1.4) for each good.  

Estimation of the Consumption Functions

Estimation consists of several steps.  First, the model builder must determine which, if 
any,  variables  in  addition  to  time,  income,  and  prices  are  important  for  specific  products. 
Following estimation, the parameters must be reviewed.  For reasonable performance in a larger 
(general equilibrium) model, the parameters should agree qualitatively with economic theory.  In 
addition, the parameters should seem qualitatively reasonable.  For example, time effects should 
not dominate to the exclusion of income effects.  When economic theory is violated or other 
problems are apparent, soft constraints must be introduced; see Almon (1996) for details.  Once 
reasonable fits and parameters have been achieved, the parameters are inserted into a general 
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equilibrium model like IdLift.  When the model has been solved, the predictions for consumption 
products again are reviewed.  Sometimes, additional use of soft constraints is required, typically 
to reign in explosive growth or to reduce feedback effects from the extra variables.   In such 
cases, the parameters again are estimated with the new set of constraints, and the model is solved 
again.  

Clearly,  there  is  a  tradeoff  between  fit  and  forecasting  or  simulation  performance. 
Optimal fit is achieved with no constraints.  Unfortunately, many income elasticities then will be 
negative and price elasticities positive; clearly, these violate economic theory.  In a forecast with 
income (or Cstars) increasing, demand will fall for those products.  Similarly, demand will rise 
with prices.  Whether the “faulty” parameter estimates result from inadequate1 or imperfect data, 
collinearity, model misspecification, or other problems, they will cause problems if the model 
builder fails to impose priors.  In many cases, many constraints must be imposed at the expense 
of the fit.  For the fits and forecasts presented in Appendix 2, relatively more weight was given to 
simulation performance than to data fitting.  Consequently, the fits are relatively poor for some 
products even though the equations are able to achieve very good fits for most products when the 
constraints are relaxed.  

Similarly,  some  extra  variables  had  to  be  discarded  because  they  created  feedback 
problems in the  IdLift.   For example, the stock of automobiles (constructed from the sale of 
Product 60:  New cars) is used to estimate demand for Product 61:  Used cars and Product 63: 
Tires, tubes, accessories, and parts.  It is not used to estimate Product 60:  New cars because of 
feedback problems.  Essentially, the stock of cars becomes an autoregressive term for Product 
60.  Two problems typically arise:  the autoregressive terms tend to dominate other variables in 
the equation, and forecast errors are propagated forward.  The first is an estimation problem; it 
can be controlled, to some extent, with soft constraints.  The second is a serious problem for 
long-term forecasting.  Forecast errors in new car sales become embedded in the forecast of 
automobile stocks.  This forecast of stocks, together with its forecast errors, is used to produce 
the next period of new car sales.  The prediction of new car sales may explode or simply behave 
erratically; almost certainly, the inclusion of “autoregressive” terms like automobile stocks will 
cause problems in forecasting new car sales.  On the other hand, forecast errors do not compound 
so quickly when using auto stocks, computed from Product 60, to predict sales of used car, tires, 
and parts.

Other variables contribute to PCE too little for their inclusion to improve prediction.  For 
example, food stamps and other transfer payments may affect food purchases directly.  However, 
food stamps contribute an average of only 0.002 percent to PCE food sectors.  It seems that the 
effect  of  these transfers  on PCE is  too slight  to  justify  inclusion in the equation even if  its 
inclusion appears to improve the fit of the data.

Perhaps the strongest support for expanding the equations to take on additional variable 
comes from durable goods.  Product 28:  Furniture and Product 29:  Kitchen and household 
appliances responded very favorably to the inclusion of interest rates.  As expected, the signs on 
the interest rate parameters are negative and robust to other changes in the system.  Without 

1 Data employed for this project extend from 1971 to 2000 at annual frequency.  Forecasts and simulations begin in 
2001 for most series, although forecasts begin earlier for some variables due to lags in data availability.
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interest  rates,  the  equation  captures  the  trends  but  fails  too  capture  the  significant  market 
fluctuations.  With the addition of interest rates, the equation captures both the trends and the 
business cycles.  The equations for these two products and Product 31:  Floor coverings, Product 
34:  Semi-durable household furnishings, and Product 35:  Cleaning, lighting, and paper supplies 
also include a residential  construction variable.  The wide swings in residential  construction, 
which often closely track the business cycle, seem to explain much of the similar swings in these 
durable goods.  

A related measure, stock of residential structures, is used to estimate demand for energy 
and  water  and  sanitary  services.   (Due  to  possibly  unrelated  problems,  the  Product  37: 
Electricity remains in its original form for this version.)  Intuition suggests that housing stock 
plays  an  important  role  for  these  products,  and  their  inclusion  may  improve  the  estimates. 
Unfortunately, for reasons described above, the parameters could not be estimated reliably.  Soft 
constraints were used to ensure the parameters were slightly positive.

Hospital and medical insurance benefits were included for health care products (Products 
45-52).  In at least some cases, fit of the data improves significantly and most parameters were 
positive, as expected.  Soft constraints were used to reduce the magnitude of the parameters, but 
some  feedback  problems  may  exist  since  insurance  benefits  also  are  endogenous.   Should 
significant problems become evident, transfers may be eliminated from these equations in future 
versions.  

A crude estimate of expected gasoline prices was constructed under the assumption of 
adaptive  expectations.   This  measure  was  included  in  New automobiles,  Used  automobiles, 
Other motor vehicles, and Bicycles and motorcycles.  Because the variable is constructed from 
lagged price data, it contains information that is not available in current prices.  If the estimates 
are believable, then consumers buy more new cars when gasoline prices are expected to rise.  At 
the same time, they buy fewer trucks and used cars.  This seems plausible if the new cars tend to 
be  more  efficient  than the  trucks and used cars.   The inclusion of  expected gasoline  prices 
improved the fit for Product 76:  Bicycles and motorcycles dramatically.  Two problems exist 
with the estimate.  First, the parameter is negative; high gas prices should encourage substitution 
of bicycles and motorcycles for cars and trucks.  Second, the magnitude of the parameter is too 
great; demand responds too strongly to gas price shocks.  Under simulations with significant gas 
price  shocks,  demand  for  bicycles  and  motorcycles  responds  more  strongly  than  any  other 
product.  Almost certainly,  this does not reflect reality.  Perhaps the constructed expectations 
mimic an omitted variable, and expected gas prices play little role and should be dropped.  The 
parameter at least should be made smaller in magnitude and perhaps positive through use of soft 
constraints.

Two  educational  products,  Higher  education  and  Other  education  and  research,  and 
Religious  and welfare  products  are  estimated  with  construction  of  educational  and religious 
facilities,  respectively.   Problems  with  feedback  were  countered  with  soft  constraints;  the 
efficacy of this remedy is questionable.  The forecasts seem reasonable, but other simulations 
must be constructed to provide additional support.  

7



Other  variables  are  included also,  and many were  tried  that  are  not  included  in  this 
version.   Effects  of  some  variables  clearly  are  important  for  estimating  consumption. 
Unfortunately, estimation is made more ambiguous and difficult by adding other terms that seem 
equally to be important.  Perhaps the primary contribution of this project is the modification of 
the estimation software that now allows model builders to easily test extensions of the basic 
consumption system.  The set of variables that may affect consumption has just begun to be 
examined in this framework.  Surely the greatest contributions still are undiscovered.

Simulations and Forecasts

Before concluding, let us examine the second set of graphs in Appendix 2.  The model 
has been run to 2015 under three sets of assumptions:  a base case, a scenario of high health care 
prices, and another with a shifted age distribution.  

The base case maintains the assumptions of the Fall  2001 Inforum forecast.  Primary 
deviations are the elimination of fixes for consumption products.  (Fixes allow the model builder 
to control the forecast of certain variables; see, for example, Almon 1994.)  The price of tobacco 
products now is set to grow 2 percent faster than the average for consumption goods.  Under 
previous specifications, prices for tobacco products grew too slowly, causing improbable growth 
in demand.  Other changes include data revisions for consumption and the correction of minor 
errors.  

In  the first  simulation,  prices  for  health  care  goods (Drug preparations  and sundries, 
Ophthalmic  and  orthopedic  equipment,  Physicians,  Dentists,  Other  professional  medical, 
Hospitals, and Nursing homes) incur a permanent increase of 50% starting in 2001.  The increase 
is relative to the model forecast without the fix (i.e. the base case).  The savings rate decreases 
sharply and then moderates, but it remains negative throughout the forecast.  Real GDP falls and 
maintains a lower level, but growth is diminished only in the first several years.  Interest rates 
remain lower throughout the simulation, but they converge to rates in the base run.  As expected, 
demand for most products fell as prices rose for these essential goods.  Exceptions may indicate 
estimation problems, unexpected (but accurate) feedback effects, or the revelation of inferiority 
for certain goods.  Example of such inferior goods may include Product 10:  Other prepared food 
and public transportation products (Products 68, 69, 70, and 73).  An example of feedback may 
be Product 45:  Drug preparation and sundries.  Although the price elasticity is negative and the 
price for this good increases, demand for this product increases.  In the first several forecast 
periods, this phenomenon may be explained by rho adjustments;  rho adjustments smooth the 
transition from historical data to the model forecast (see, for example, Almon 1994).  However, 
although the effects of the adjustment diminish rapidly, demand remains greater that that in the 
base case.  Another possible explanation for increased demand is that drugs are substituted for 
other  health  care  products,  and  substitution  effects  overwhelm  the  effects  of  direct  price 
increases.  The increase in demand for Product 83:  Clubs and fraternal organizations is likely an 
example of estimation problems.  Perhaps folks like to gather  to complain and commiserate 
about the high cost of health care; otherwise, increased demand seems unlikely.  

The final simulation reported here includes a shift in the age distribution of consumers. 
Starting in 2001, the population of consumers aged 65 and under shrinks by 10 percent, and the 
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population of consumers above age 65 grows by 10 percent.  This simulation reveals the effects 
of the adult equivalency weights.

According  to  the  simulation,  GDP,  the  savings  rate,  and  interest  rates  are  not  very 
sensitive to the age distribution.  It seems retirees no longer can maintain a diet high in Meat and 
Dairy products, Fats and oils, and Sugar and sweets.  In fact, demand falls for all food products 
except Fish and seafood.  It seems that wisdom comes with age, as demand for tobacco falls. 
Demand for energy products falls, but more so for natural gas than for electricity, fuel oil, and 
coal.  Older folks seem more dependent on domestic services, but somewhat less dependent on 
telephone communications.  As expected, the elderly spend more on health care products, and 
much more on nursing homes.   It  seems that pensions are spent on new cars rather than on 
repairs, and there is little need to rent or lease automobiles.  Without the daily commute for 
retirees, demand for gas and oil drops, as do payments of tolls and auto insurance.  Older folks 
don’t seem to mind taxicabs or airlines, and they like busses, but they avoid mass transit and 
intercity  rail  when  possible.   Less  time  on  the  job  allows  more  time  for  reading.   While 
grandparents undoubtedly buy Toys, dolls, and games for their grandchildren, it seems parents 
most often must pay the bill.   In perhaps another display of increasing wisdom, demand for 
motorcycles and bicycles falls when average age increases.  It seems electronic gizmos have yet 
to capture the attention of the aged, as demand for electronic entertainment, musical instruments, 
and home computers is reduced.  However, grandparents enjoy live entertainment, sports, and 
movies nearly as much as their descendents.  It seems the smaller number of school and college 
aged individuals  requires  less spending on education,  especially for private lower education. 
Strangely, the simulation indicates that demand for clubs and fraternal organizations should fall 
with a higher proportion of elderly.  If this seems implausible, it is a good reminder that these 
simulations merely display the result of our collection of data, assumptions, and estimates.  The 
simulations do not offer a scientific test of demand responses under the various scenarios.

Conclusion

This revision of the PADS system of consumption equations offers some improvements 
to and extensions of the earlier equations.  While this project addresses certain problems with the 
previous system, suitable solutions likely must wait until completion another research project at 
Inforum.  For example, that project will estimate adult equivalency weights with recent cross 
sectional data, making unnecessary the ad hoc adjustments described in this paper.  Hopefully, 
additional variables that are important to demand will become obvious.  Nevertheless, we now 
have  a  set  of  several  variables,  including  interest  rates  and  residential  construction,  that 
significantly  improve  estimation  of  some  consumption  products.   Improvement  of  other 
estimates has proven challenging, and much remains to be done.
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Appendix 1

Adult Equivalency Weights.

 Meat Meat
 1.55

 1.13

 0.71

  IdLift1            NewLift1         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Dairy products Dairy products
 1.55

 1.13

 0.71

  IdLift2            NewLift2         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Poultry and eggs Poultry and eggs
 1.55

 1.13

 0.71

  IdLift3            NewLift3         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Fr fruit & veg Fr fruit & veg
 1.55

 1.13

 0.71

  IdLift4            NewLift4         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Proc fruit & veg Proc fruit & veg
 1.55

 1.13

 0.71

  IdLift5            NewLift5         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Cereal & bakery Cereal & bakery
 1.55

 1.13

 0.71

  IdLift6            NewLift6         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Fats & oils Fats & oils
 1.55

 1.13

 0.71

  IdLift7            NewLift7         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Sugar & sweets Sugar & sweets
 1.55

 1.13

 0.71

  IdLift8            NewLift8         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Nonalcoholic bev Nonalcoholic bev
 1.55

 1.13

 0.71

  IdLift9            NewLift9         

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other prep food Other prep food
 1.55

 1.13

 0.71

  IdLift10           NewLift10        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Fish & seafood Fish & seafood
 1.55

 1.13

 0.71

  IdLift11           NewLift11        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Pet food Pet food
 1.55

 1.13

 0.71

  IdLift12           NewLift12        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Alcohol off Alcohol off
 1.03

 0.50

-0.03

  IdLift13           NewLift13        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Purch meals, etc Purch meals, etc
 1.43

 0.85

 0.27

  IdLift14           NewLift14        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Tobacco Tobacco
 1.05

 0.75

 0.44

  IdLift15           NewLift15        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Footwear Footwear
 1.46

 0.98

 0.49

  IdLift16           NewLift16        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Clothing, W & g Clothing, W & g
 2.00

 1.37

 0.74

  IdLift17           NewLift17        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Clothing, M&b&M Clothing, M&b&M
 1.34

 0.72

 0.11

  IdLift18           NewLift18        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Luggage Luggage
 2.02

 0.91

-0.20

  IdLift19           NewLift19        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Laundry and rep Laundry and rep
 1.16

 0.75

 0.34

  IdLift20           NewLift20        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Jewelry & watch Jewelry & watch
 3.19

 1.80

 0.41

  IdLift21           NewLift21        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Watch rep; misc Watch rep; misc
 3.19

 1.84

 0.48

  IdLift22           NewLift22        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Toilet art&prep Toilet art&prep
 1.68

 1.11

 0.53

  IdLift23           NewLift23        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Barber beauty h Barber beauty h
 1.68

 1.11

 0.53

  IdLift24           NewLift24        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 OwnerOcc Housing OwnerOcc Housing
 2.03

 1.27

 0.50

  IdLift25           NewLift25        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 TenantOcc Hou TenantOcc Hou
 1.44

 0.94

 0.43

  IdLift26           NewLift26        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other Housing Other Housing
 19.6

  9.4

 -0.8

  IdLift27           NewLift27        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Furniture Furniture
 2.02

 1.05

 0.08

  IdLift28           NewLift28        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Applicances Applicances
 1.21

 0.93

 0.66

  IdLift29           NewLift29        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 China, Glass, Tw China, Glass, Tw
 1.20

 0.36

-0.49

  IdLift30           NewLift30        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Floor cov Floor cov
 5.83

 3.11

 0.39

  IdLift31           NewLift31        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other Dur HFurn Other Dur HFurn
 1.37

 0.80

 0.24

  IdLift32           NewLift32        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Hand tools Hand tools
 1.21

 0.96

 0.70

  IdLift33           NewLift33        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 SemiDur HousFur SemiDur HousFur
 1.80

 1.19

 0.58

  IdLift34           NewLift34        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Clean light pap Clean light pap
 1.11

 0.65

 0.18

  IdLift35           NewLift35        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Stat & writ supp Stat & writ supp
 1.11

 0.65

 0.18

  IdLift36           NewLift36        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Electricity Electricity
 1.18

 0.88

 0.59

  IdLift37           NewLift37        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Nat Gas Nat Gas
 1.26

 0.95

 0.64

  IdLift38           NewLift38        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Water&San serv Water&San serv
 1.19

 0.88

 0.57

  IdLift39           NewLift39        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Fuel Oil, Coal Fuel Oil, Coal
 1.60

 0.99

 0.38

  IdLift40           NewLift40        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Telephone & tel Telephone & tel
 1.11

 0.79

 0.47

  IdLift41           NewLift41        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Domestic service Domestic service
 9.29

 5.08

 0.88

  IdLift42           NewLift42        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Hh Insurance Hh Insurance
 1.32

 0.82

 0.31

  IdLift43           NewLift43        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other HousOp Other HousOp
 1.47

 0.77

 0.08

  IdLift44           NewLift44        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Drug prep&Sundri Drug prep&Sundri
 4.88

 2.66

 0.44

  IdLift45           NewLift45        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Oph&orth applian Oph&orth applian
 3.79

 1.91

 0.03

  IdLift46           NewLift46        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Physicians Physicians
 5.85

 3.13

 0.41

  IdLift47           NewLift47        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Dentists Dentists
 2.07

 1.08

 0.09

  IdLift48           NewLift48        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other prof Med Other prof Med
 3.79

 1.91

 0.03

  IdLift49           NewLift49        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Hospitals Hospitals
 8.71

 4.49

 0.27

  IdLift50           NewLift50        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Nursing homes Nursing homes
  148

   74

    0

  IdLift51           NewLift51        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Health Ins prem Health Ins prem
 2.00

 1.25

 0.50

  IdLift52           NewLift52        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

19



 Brok&inv counsel Brok&inv counsel
 1.59

 0.88

 0.18

  IdLift53           NewLift53        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Bank serv chges Bank serv chges
 1.11

 0.65

 0.18

  IdLift54           NewLift54        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Pers bus Pers bus
 1.11

 0.65

 0.18

  IdLift55           NewLift55        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Life Ins Life Ins
 1.18

 0.80

 0.42

  IdLift56           NewLift56        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Legal services Legal services
 1.59

 0.88

 0.18

  IdLift57           NewLift57        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Fun & burial exp Fun & burial exp
 1.11

 0.65

 0.18

  IdLift58           NewLift58        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Oth personal bus Oth personal bus
 1.11

 0.65

 0.18

  IdLift59           NewLift59        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 New autos New autos
 1.90

 1.45

 1.00

  IdLift60           NewLift60        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Net pur used aut Net pur used aut
 1.44

 0.93

 0.43

  IdLift61           NewLift61        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other motor veh Other motor veh
 3.19

 1.98

 0.78

  IdLift62           NewLift62        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Tire&tube acc pt Tire&tube acc pt
 1.11

 0.59

 0.06

  IdLift63           NewLift63        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Auto repair,rent Auto repair,rent
 1.84

 1.17

 0.51

  IdLift64           NewLift64        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Gasoline & Oil Gasoline & Oil
 1.05

 0.68

 0.31

  IdLift65           NewLift65        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Tolls Tolls
 1.04

 0.63

 0.22

  IdLift66           NewLift66        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Net Auto ins pr Net Auto ins pr
 1.16

 0.73

 0.29

  IdLift67           NewLift67        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Mass Transit Mass Transit
 1.77

 0.84

-0.10

  IdLift68           NewLift68        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Taxicab Taxicab
 1.77

 0.84

-0.10

  IdLift69           NewLift69        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Intercity rail Intercity rail
 1.73

 1.32

 0.91

  IdLift70           NewLift70        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Intercity buses Intercity buses
 1.73

 1.32

 0.91

  IdLift71           NewLift71        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Airlines Airlines
 2.52

 1.44

 0.36

  IdLift72           NewLift72        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Oth trans service Oth trans service
 2.52

 1.44

 0.36

  IdLift73           NewLift73        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Books,map,news Books,map,news
 1.30

 0.71

 0.11

  IdLift74           NewLift74        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Toy, dolls&games Toy, dolls&games
 1.00

 0.64

 0.28

  IdLift75           NewLift75        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Bike, motorcycle Bike, motorcycle
 3.19

 1.87

 0.56

  IdLift76           NewLift76        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Camera film proc Camera film proc
 3.43

 1.68

-0.07

  IdLift77           NewLift77        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Guns, boats, oth Guns, boats, oth
 2.26

 1.30

 0.33

  IdLift78           NewLift78        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Elec ent&Mus in Elec ent&Mus in
 3.43

 1.68

-0.07

  IdLift79           NewLift79        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Home computers Home computers
 3.43

 1.68

-0.07

  IdLift80           NewLift80        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Flowers seed pot Flowers seed pot
 1.44

 1.01

 0.59

  IdLift81           NewLift81        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Live ent, movie Live ent, movie
 1.62

 1.06

 0.51

  IdLift82           NewLift82        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Clubs&frat org Clubs&frat org
 1.62

 1.06

 0.51

  IdLift83           NewLift83        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Amusements Amusements
 1.62

 1.06

 0.51

  IdLift84           NewLift84        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Other recreat Other recreat
 1.00

 0.64

 0.28

  IdLift85           NewLift85        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Higher Education Higher Education
 9.57

 4.79

 0.00

  IdLift86           NewLift86        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Private lower Ed Private lower Ed
 9.57

 4.79

 0.01

  IdLift87           NewLift87        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Oth Edu & res Oth Edu & res
 9.57

 4.79

 0.00

  IdLift88           NewLift88        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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 Relig & welfare Relig & welfare
 3.74

 1.93

 0.12

  IdLift89           NewLift89        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Foreign travel Foreign travel
 2.52

 1.44

 0.36

  IdLift90           NewLift90        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Less: exp in US Less: exp in US
 1.55

 1.13

 0.71

  IdLift91           NewLift91        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99

 Less: HH ins ben Less: HH ins ben
 1.55

 1.13

 0.71

  IdLift92           NewLift92        

      0-5             6-15             16-20             21-30             31-40            41-50            51-65            66-99
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Appendix 2

Fits, forecasts, and simulations.

 Macro Forecasts with New Consumption Equations Macro Forecasts with New Consumption Equations
 SAVRAT -- Savings Rate

 a:
Ba

se
  c

:H
i_

He
alt

h 
 e:

Po
pD

ist

 10.9

  1.6

 -7.7

1980 1990 2000 2010
  a.savrat           c.savrat           d.savrat         

 Macro Forecasts with New Consumption Equations Macro Forecasts with New Consumption Equations
 GDP -- 1987$

 a:
Ba

se
  c

:H
i_

He
alt

h 
 e:

Po
pD

ist

10521

 6898

 3275

1980 1990 2000 2010
  a.gdp              c.gdp              d.gdp            

 Macro Forecasts with New Consumption Equations Macro Forecasts with New Consumption Equations
 RTB -- rate on Treasury Bills

 a:
Ba

se
  c

:H
i_

He
alt

h 
 e:

Po
pD

ist

 14.1

  8.0

  1.8

1980 1990 2000 2010
  a.rtb              c.rtb              d.rtb            
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 1 Meat 1 Meat
 +'

s: 
Hi

sto
ric

 da
ta 

 bo
xe

s: 
Fit

ted
 da

ta

255.7

213.8

172.0

1975 1980 1985 1990 1995 2000
  fitted_pce_1       actual_pce_1       

  1 "Meat"                                                            1 "Meat"                                                          
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:P

op
Di

st

52929

48562

44196

1980 1990 2000 2010
  a.pce1             c.pce1             d.pce1           

 2 Dairy products 2 Dairy products

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

164.5

140.9

117.2

1975 1980 1985 1990 1995 2000
  fitted_pce_2       actual_pce_2       

  2 "Dairy products"                                                  2 "Dairy products"                                                
 Consumption:  Real

 a:
Ba

se
  c

:H
i_

He
alt

h  
e:P

op
Di

st

34372

30988

27604

1980 1990 2000 2010
  a.pce2             c.pce2             d.pce2           

 3 Poultry and eggs 3 Poultry and eggs

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

102.5

 71.6

 40.7

1975 1980 1985 1990 1995 2000
  fitted_pce_3       actual_pce_3       

  3 "Poultry and eggs"                                                3 "Poultry and eggs"                                              
 Consumption:  Real

 a:
Ba

se
  c

:H
i_

He
alt

h  
e:P

op
Di

st

40845

24828

 8812

1980 1990 2000 2010
  a.pce3             c.pce3             d.pce3           
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 4 Fresh fruit and vegetables 4 Fresh fruit and vegetables
 +'

s: 
Hi

sto
ric

 da
ta 

 bo
xe

s: 
Fit

ted
 da

ta

104.2

 93.4

 82.7

1975 1980 1985 1990 1995 2000
  fitted_pce_4       actual_pce_4       

  4 "Fresh fruit and vegetables"                                      4 "Fresh fruit and vegetables"                                    
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

32266

24777

17288

1980 1990 2000 2010
  a.pce4             c.pce4             d.pce4           

 5 Processed fruit and vegetables 5 Processed fruit and vegetables

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

 80.5

 65.2

 49.9

1975 1980 1985 1990 1995 2000
  fitted_pce_5       actual_pce_5       

  5 "Processed fruit and vegetables"                                  5 "Processed fruit and vegetables"                                
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

16826

14756

12686

1980 1990 2000 2010
  a.pce5             c.pce5             d.pce5           

 6 Cereal and bakery products 6 Cereal and bakery products

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

190.4

168.1

145.9

1975 1980 1985 1990 1995 2000
  fitted_pce_6       actual_pce_6       

  6 "Cereal and bakery products"                                      6 "Cereal and bakery products"                                    
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

60478

45049

29619

1980 1990 2000 2010
  a.pce6             c.pce6             d.pce6           
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 7 Fats & oils 7 Fats & oils
 +'

s: 
Hi

sto
ric

 da
ta 

 bo
xe

s: 
Fit

ted
 da

ta

34.85

30.51

26.17

1975 1980 1985 1990 1995 2000
  fitted_pce_7       actual_pce_7       

  7 "Fats & oils"                                                     7 "Fats & oils"                                                   
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

 7666

 6596

 5525

1980 1990 2000 2010
  a.pce7             c.pce7             d.pce7           

 8 Sugar & sweets 8 Sugar & sweets

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

113.1

 96.6

 80.1

1975 1980 1985 1990 1995 2000
  fitted_pce_8       actual_pce_8       

  8 "Sugar & sweets"                                                  8 "Sugar & sweets"                                                
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

25953

22030

18107

1980 1990 2000 2010
  a.pce8             c.pce8             d.pce8           

 9 Nonalcoholic beverages 9 Nonalcoholic beverages

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

  233

  182

  131

1975 1980 1985 1990 1995 2000
  fitted_pce_9       actual_pce_9       

  9 "Nonalcoholic beverages"                                          9 "Nonalcoholic beverages"                                        
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

84336

55897

27458

1980 1990 2000 2010
  a.pce9             c.pce9             d.pce9           
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 10 Other prepared food 10 Other prepared food
 +'

s: 
Hi

sto
ric

 da
ta 

 bo
xe

s: 
Fit

ted
 da

ta

  190

  138

   86

1975 1980 1985 1990 1995 2000
  fitted_pce_10      actual_pce_10      

 10 "Other prepared food"                                            10 "Other prepared food"                                           
 Consumption:  Real

 a:
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i_H

ea
lth

  e
:Po
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87143

52383

17624

1980 1990 2000 2010
  a.pce10            c.pce10            d.pce10          

 11 Fish & seafood 11 Fish & seafood
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 37.6

 30.0

 22.3

1975 1980 1985 1990 1995 2000
  fitted_pce_11      actual_pce_11      

 11 "Fish & seafood"                                                 11 "Fish & seafood"                                                
 Consumption:  Real

 a:
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se
  c
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  e
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 8203
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1980 1990 2000 2010
  a.pce11            c.pce11            d.pce11          

 12 Pet food 12 Pet food
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 49.8

 34.4

 19.1

1975 1980 1985 1990 1995 2000
  fitted_pce_12      actual_pce_12      

 12 "Pet food"                                                       12 "Pet food"                                                      
 Consumption:  Real

 a:
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11272

 3795

1980 1990 2000 2010
  a.pce12            c.pce12            d.pce12          
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 13 Alcohol for off-premise consumption 13 Alcohol for off-premise consumption
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229.2

199.9

170.6

1975 1980 1985 1990 1995 2000
  fitted_pce_13      actual_pce_13      

 13 "Alcohol for off-premise consumption"                            13 "Alcohol for off-premise consumption"                           
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
:Po
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58276

42869

27462

1980 1990 2000 2010
  a.pce13            c.pce13            d.pce13          

 14 Purchased meals, food furnished employee and on farms 14 Purchased meals, food furnished employee and on farms

 +'
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ta 
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ta

 1127

  909

  690

1975 1980 1985 1990 1995 2000
  fitted_pce_14      actual_pce_14      

 14 "Purchased meals, food furnished employee and on farms"          14 "Purchased meals, food furnished employee and on farms"         
 Consumption:  Real

 a:
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se
  c

:H
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lth

  e
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405035

265004

124973

1980 1990 2000 2010
  a.pce14            c.pce14            d.pce14          

 15 Tobacco 15 Tobacco
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  170
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1975 1980 1985 1990 1995 2000
  fitted_pce_15      actual_pce_15      

 15 "Tobacco"                                                        15 "Tobacco"                                                       
 Consumption:  Real

 a:
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30507

22199

1980 1990 2000 2010
  a.pce15            c.pce15            d.pce15          
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 16 Footwear 16 Footwear
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1975 1980 1985 1990 1995 2000
  fitted_pce_16      actual_pce_16      

 16 "Footwear"                                                       16 "Footwear"                                                      
 Consumption:  Real

 a:
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44941

14606

1980 1990 2000 2010
  a.pce16            c.pce16            d.pce16          

 17 Clothing, Women's & girls' 17 Clothing, Women's & girls'
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  641

  409

  176

1975 1980 1985 1990 1995 2000
  fitted_pce_17      actual_pce_17      

 17 "Clothing, Women's & girls'"                                     17 "Clothing, Women's & girls'"                                    
 Consumption:  Real

 a:
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se
  c

:H
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lth

  e
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315469

177917

40365

1980 1990 2000 2010
  a.pce17            c.pce17            d.pce17          

 18 Clothing, Men's & boys' and Military 18 Clothing, Men's & boys' and Military

 +'
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  358

  246

  135

1975 1980 1985 1990 1995 2000
  fitted_pce_18      actual_pce_18      

 18 "Clothing, Men's & boys' and Military"                           18 "Clothing, Men's & boys' and Military"                          
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
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158137

92247

26357

1980 1990 2000 2010
  a.pce18            c.pce18            d.pce18          
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 19 Luggage 19 Luggage
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  7.2

1975 1980 1985 1990 1995 2000
  fitted_pce_19      actual_pce_19      

 19 "Luggage"                                                        19 "Luggage"                                                       
 Consumption:  Real

 a:
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 4816

 1729

1980 1990 2000 2010
  a.pce19            c.pce19            d.pce19          

 20 Cleaning, laundering, & repair of clothing and shoes 20 Cleaning, laundering, & repair of clothing and shoes

 +'
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 79.4

 58.6

 37.7

1975 1980 1985 1990 1995 2000
  fitted_pce_20      actual_pce_20      

 20 "Cleaning, laundering, & repair of clothing and shoes"           20 "Cleaning, laundering, & repair of clothing and shoes"          
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
:Po
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16943

12109

 7275

1980 1990 2000 2010
  a.pce20            c.pce20            d.pce20          

 21 Jewelry & watches 21 Jewelry & watches

 +'
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  192

  119
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1975 1980 1985 1990 1995 2000
  fitted_pce_21      actual_pce_21      

 21 "Jewelry & watches"                                              21 "Jewelry & watches"                                             
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
:Po
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73420

41427

 9433

1980 1990 2000 2010
  a.pce21            c.pce21            d.pce21          
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 22 Watch repair; misc personal services 22 Watch repair; misc personal services
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ta

 77.2

 46.6

 15.9

1975 1980 1985 1990 1995 2000
  fitted_pce_22      actual_pce_22      

 22 "Watch repair; misc personal services"                           22 "Watch repair; misc personal services"                          
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

34350

19287

 4224

1980 1990 2000 2010
  a.pce22            c.pce22            d.pce22          

 23 Toilet articles & preps 23 Toilet articles & preps

 +'
s: 

Hi
sto

ric
 da

ta 
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s: 
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ta

170.7

127.9

 85.1

1975 1980 1985 1990 1995 2000
  fitted_pce_23      actual_pce_23      

 23 "Toilet articles & preps"                                        23 "Toilet articles & preps"                                       
 Consumption:  Real

 a:
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se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

72578

45294

18010

1980 1990 2000 2010
  a.pce23            c.pce23            d.pce23          

 24 Barbershops, beauty, & health clubs 24 Barbershops, beauty, & health clubs

 +'
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s: 
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 74.2

 59.6

 45.1

1975 1980 1985 1990 1995 2000
  fitted_pce_24      actual_pce_24      

 24 "Barbershops, beauty, & health clubs"                            24 "Barbershops, beauty, & health clubs"                           
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
:Po
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ist

30038

20226

10415

1980 1990 2000 2010
  a.pce24            c.pce24            d.pce24          
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 25 Owner occupied nonfrm space 25 Owner occupied nonfrm space
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 1639

 1293

  948

1975 1980 1985 1990 1995 2000
  fitted_pce_25      actual_pce_25      

 25 "Owner occupied nonfrm space"                                    25 "Owner occupied nonfrm space"                                   
 Consumption:  Real

 a:
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  c

:H
i_H
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lth
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665553

429899

194245

1980 1990 2000 2010
  a.pce25            c.pce25            d.pce25          

 26 Tenant occupied nonfrm spac 26 Tenant occupied nonfrm spac
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  631

  536

  440

1975 1980 1985 1990 1995 2000
  fitted_pce_26      actual_pce_26      

 26 "Tenant occupied nonfrm spac"                                    26 "Tenant occupied nonfrm spac"                                   
 Consumption:  Real

 a:
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  c

:H
i_H
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lth

  e
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207441

144839

82236

1980 1990 2000 2010
  a.pce26            c.pce26            d.pce26          

 27 Other housing 27 Other housing
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 92.2

 84.6

 76.9

1975 1980 1985 1990 1995 2000
  fitted_pce_27      actual_pce_27      

 27 "Other housing"                                                  27 "Other housing"                                                 
 Consumption:  Real

 a:
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  c
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lth
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:Po
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35844

27806

19768

1980 1990 2000 2010
  a.pce27            c.pce27            d.pce27          
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 28 Furniture 28 Furniture
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  236
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   96

1975 1980 1985 1990 1995 2000
  fitted_pce_28      actual_pce_28      

 28 "Furniture"                                                      28 "Furniture"                                                     
 Consumption:  Real

 a:
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  c
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99477

59991

20504

1980 1990 2000 2010
  a.pce28            c.pce28            d.pce28          

 29 Kitchen & hh appliances 29 Kitchen & hh appliances
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139.9

102.4

 64.9

1975 1980 1985 1990 1995 2000
  fitted_pce_29      actual_pce_29      

 29 "Kitchen & hh appliances"                                        29 "Kitchen & hh appliances"                                       
 Consumption:  Real

 a:
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  c

:H
i_H
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lth
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49982

32589

15196

1980 1990 2000 2010
  a.pce29            c.pce29            d.pce29          

 30 China & glaswr, tablwr & ut 30 China & glaswr, tablwr & ut

 +'
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137.0

 94.8

 52.5

1975 1980 1985 1990 1995 2000
  fitted_pce_30      actual_pce_30      

 30 "China & glaswr, tablwr & ut"                                    30 "China & glaswr, tablwr & ut"                                   
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
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op
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46887

28322

 9757

1980 1990 2000 2010
  a.pce30            c.pce30            d.pce30          
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 31 Floor coverings 31 Floor coverings
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 58.4

 44.6

 30.9

1975 1980 1985 1990 1995 2000
  fitted_pce_31      actual_pce_31      

 31 "Floor coverings"                                                31 "Floor coverings"                                               
 Consumption:  Real

 a:
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  c

:H
i_H
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lth
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ist

22489

14458

 6426

1980 1990 2000 2010
  a.pce31            c.pce31            d.pce31          

 32 Other durable house furnishings; Writing equipment 32 Other durable house furnishings; Writing equipment
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  188

  130

   73

1975 1980 1985 1990 1995 2000
  fitted_pce_32      actual_pce_32      

 32 "Other durable house furnishings; Writing equipment"             32 "Other durable house furnishings; Writing equipment"            
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth
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:Po
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ist

60592

35484

10377

1980 1990 2000 2010
  a.pce32            c.pce32            d.pce32          

 33 Hand tools 33 Hand tools
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 36.6

 22.4

  8.1

1975 1980 1985 1990 1995 2000
  fitted_pce_33      actual_pce_33      

 33 "Hand tools"                                                     33 "Hand tools"                                                    
 Consumption:  Real

 a:
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  c

:H
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:Po
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ist

16610

 9159

 1707

1980 1990 2000 2010
  a.pce33            c.pce33            d.pce33          
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 34 Semi-durable house furnishi 34 Semi-durable house furnishi
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  193

  132

   70

1975 1980 1985 1990 1995 2000
  fitted_pce_34      actual_pce_34      

 34 "Semi-durable house furnishi"                                    34 "Semi-durable house furnishi"                                   
 Consumption:  Real

 a:
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se
  c
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lth
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ist

62864

37673

12481

1980 1990 2000 2010
  a.pce34            c.pce34            d.pce34          

 35 Cleaning, lighting, paper supplies 35 Cleaning, lighting, paper supplies

 +'
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s: 
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ta

165.6

135.9

106.2

1975 1980 1985 1990 1995 2000
  fitted_pce_35      actual_pce_35      

 35 "Cleaning, lighting, paper supplies"                             35 "Cleaning, lighting, paper supplies"                            
 Consumption:  Real

 a:
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se
  c

:H
i_H
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lth

  e
:P
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62694

43029

23365

1980 1990 2000 2010
  a.pce35            c.pce35            d.pce35          

 36 Stationery, writing supplies  36 Stationery, writing supplies 
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 61.8

 42.7

 23.6

1975 1980 1985 1990 1995 2000
  fitted_pce_36      actual_pce_36      

 36 "Stationery, writing supplies "                                  36 "Stationery, writing supplies "                                 
 Consumption:  Real

 a:
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se
  c
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:Po
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28070

16639

 5209

1980 1990 2000 2010
  a.pce36            c.pce36            d.pce36          
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 37 Electricity 37 Electricity
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  337
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1975 1980 1985 1990 1995 2000
  fitted_pce_37      actual_pce_37      

 37 "Electricity"                                                    37 "Electricity"                                                   
 Consumption:  Real

 a:
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116805
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37772

1980 1990 2000 2010
  a.pce37            c.pce37            d.pce37          

 38 Natural gas 38 Natural gas
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146.4

124.0

101.6

1975 1980 1985 1990 1995 2000
  fitted_pce_38      actual_pce_38      

 38 "Natural gas"                                                    38 "Natural gas"                                                   
 Consumption:  Real
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28445
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1980 1990 2000 2010
  a.pce38            c.pce38            d.pce38          

 39 Water & sanitary services 39 Water & sanitary services
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102.5

 83.1

 63.8

1975 1980 1985 1990 1995 2000
  fitted_pce_39      actual_pce_39      

 39 "Water & sanitary services"                                      39 "Water & sanitary services"                                     
 Consumption:  Real

 a:
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28360

13092

1980 1990 2000 2010
  a.pce39            c.pce39            d.pce39          
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 40 Fuel oil & coal 40 Fuel oil & coal
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119.7
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 38.7

1975 1980 1985 1990 1995 2000
  fitted_pce_40      actual_pce_40      

 40 "Fuel oil & coal"                                                40 "Fuel oil & coal"                                               
 Consumption:  Real

 a:
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  c
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i_H
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23213

16705

10196

1980 1990 2000 2010
  a.pce40            c.pce40            d.pce40          

 41 Telephone & telegraph 41 Telephone & telegraph
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  510
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   83

1975 1980 1985 1990 1995 2000
  fitted_pce_41      actual_pce_41      

 41 "Telephone & telegraph"                                          41 "Telephone & telegraph"                                         
 Consumption:  Real

 a:
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1980 1990 2000 2010
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 42 Domestic services 42 Domestic services
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21.17

16.47

11.77

1975 1980 1985 1990 1995 2000
  fitted_pce_42      actual_pce_42      

 42 "Domestic services"                                              42 "Domestic services"                                             
 Consumption:  Real

 a:
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  a.pce42            c.pce42            d.pce42          

41



 43 HH insurance premiums 43 HH insurance premiums
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 36.2

 25.6

 15.0
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  fitted_pce_43      actual_pce_43      

 43 "HH insurance premiums"                                          43 "HH insurance premiums"                                         
 Consumption:  Real

 a:
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1980 1990 2000 2010
  a.pce43            c.pce43            d.pce43          

 44 Other household operation 44 Other household operation
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103.6

 84.5

 65.4

1975 1980 1985 1990 1995 2000
  fitted_pce_44      actual_pce_44      

 44 "Other household operation"                                      44 "Other household operation"                                     
 Consumption:  Real
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 45 Drug preparations and sundries 45 Drug preparations and sundries
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  196
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1975 1980 1985 1990 1995 2000
  fitted_pce_45      actual_pce_45      

 45 "Drug preparations and sundries"                                 45 "Drug preparations and sundries"                                
 Consumption:  Real

 a:
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90858

24677
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  a.pce45            c.pce45            d.pce45          
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 46 Opthalmic & orthopedic eqpt 46 Opthalmic & orthopedic eqpt
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 12.1

1975 1980 1985 1990 1995 2000
  fitted_pce_46      actual_pce_46      

 46 "Opthalmic & orthopedic eqpt"                                    46 "Opthalmic & orthopedic eqpt"                                   
 Consumption:  Real

 a:
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  c
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i_H
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33961

18931

 3900

1980 1990 2000 2010
  a.pce46            c.pce46            d.pce46          

 47 Physicians 47 Physicians
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1975 1980 1985 1990 1995 2000
  fitted_pce_47      actual_pce_47      

 47 "Physicians"                                                     47 "Physicians"                                                    
 Consumption:  Real
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  a.pce47            c.pce47            d.pce47          

 48 Dentists 48 Dentists
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121.4

102.6

 83.9

1975 1980 1985 1990 1995 2000
  fitted_pce_48      actual_pce_48      

 48 "Dentists"                                                       48 "Dentists"                                                      
 Consumption:  Real
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  a.pce48            c.pce48            d.pce48          
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 49 Other professional medical 49 Other professional medical
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  410
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   51

1975 1980 1985 1990 1995 2000
  fitted_pce_49      actual_pce_49      

 49 "Other professional medical"                                     49 "Other professional medical"                                    
 Consumption:  Real

 a:
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ea
lth

  e
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175240

94063

12886

1980 1990 2000 2010
  a.pce49            c.pce49            d.pce49          

 50 Hospitals 50 Hospitals
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  fitted_pce_50      actual_pce_50      

 50 "Hospitals"                                                      50 "Hospitals"                                                     
 Consumption:  Real
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237546

92424
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 51 Nursing homes 51 Nursing homes
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 3.74

1975 1980 1985 1990 1995 2000
  fitted_pce_51      actual_pce_51      

 51 "Nursing homes"                                                  51 "Nursing homes"                                                 
 Consumption:  Real

 a:
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  a.pce51            c.pce51            d.pce51          
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 52 Health insurance premiums 52 Health insurance premiums
 +'

s: 
Hi

sto
ric

 da
ta 

 bo
xe

s: 
Fit

ted
 da

ta

 81.5
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 50.6
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 52 "Health insurance premiums"                                      52 "Health insurance premiums"                                     
 Consumption:  Real
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  a.pce52            c.pce52            d.pce52          

 53 Brokerage & invest counsel 53 Brokerage & invest counsel
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  438
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 53 "Brokerage & invest counsel"                                     53 "Brokerage & invest counsel"                                    
 Consumption:  Real
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 54 Bank service charges 54 Bank service charges
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 29.3
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 54 "Bank service charges"                                           54 "Bank service charges"                                          
 Consumption:  Real

 a:
Ba

se
  c

:H
i_H

ea
lth

  e
:Po

pD
ist

65575

36535

 7494

1980 1990 2000 2010
  a.pce54            c.pce54            d.pce54          
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 55 Imputed service charges 55 Imputed service charges
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  584

  390
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 55 "Imputed service charges"                                        55 "Imputed service charges"                                       
 Consumption:  Real
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 56 Expense of handlng life ins 56 Expense of handlng life ins
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  193

  134
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  fitted_pce_56      actual_pce_56      

 56 "Expense of handlng life ins"                                    56 "Expense of handlng life ins"                                   
 Consumption:  Real
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 57 Legal services 57 Legal services
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 57 "Legal services"                                                 57 "Legal services"                                                
 Consumption:  Real
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 58 Funeral & burial expenses 58 Funeral & burial expenses
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 57.6

 49.1

 40.7
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  fitted_pce_58      actual_pce_58      

 58 "Funeral & burial expenses"                                      58 "Funeral & burial expenses"                                     
 Consumption:  Real
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 59 Other personal business 59 Other personal business
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 73.5

 56.1

 38.8
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 59 "Other personal business"                                        59 "Other personal business"                                       
 Consumption:  Real
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 60 New autos 60 New autos
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  fitted_pce_60      actual_pce_60      

 60 "New autos"                                                      60 "New autos"                                                     
 Consumption:  Real

 a:
Ba

se
  c

:H
i_

He
alt

h  
e:P

op
Di

st

175373

114052
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 61 Net purchases of used autos 61 Net purchases of used autos
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175.8

133.0

 90.2

1975 1980 1985 1990 1995 2000
  fitted_pce_61      actual_pce_61      

 61 "Net purchases of used autos"                                    61 "Net purchases of used autos"                                   
 Consumption:  Real
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64943

42435

19927

1980 1990 2000 2010
  a.pce61            c.pce61            d.pce61          

 62 Other motor vehicles 62 Other motor vehicles
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  335
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   34

1975 1980 1985 1990 1995 2000
  fitted_pce_62      actual_pce_62      

 62 "Other motor vehicles"                                           62 "Other motor vehicles"                                          
 Consumption:  Real
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86808

12015
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  a.pce62            c.pce62            d.pce62          

 63 Tires & tubes, accessories and parts 63 Tires & tubes, accessories and parts
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  181

  124

   66

1975 1980 1985 1990 1995 2000
  fitted_pce_63      actual_pce_63      

 63 "Tires & tubes, accessories and parts"                           63 "Tires & tubes, accessories and parts"                          
 Consumption:  Real
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13398
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  a.pce63            c.pce63            d.pce63          
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 64 Automobile repair, rental, leasing 64 Automobile repair, rental, leasing
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  461

  326
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  fitted_pce_64      actual_pce_64      

 64 "Automobile repair, rental, leasing"                             64 "Automobile repair, rental, leasing"                            
 Consumption:  Real
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129750
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  a.pce64            c.pce64            d.pce64          

 65 Gasoline & oil 65 Gasoline & oil
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455.5

418.6

381.6

1975 1980 1985 1990 1995 2000
  fitted_pce_65      actual_pce_65      

 65 "Gasoline & oil"                                                 65 "Gasoline & oil"                                                
 Consumption:  Real
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 66 Tolls 66 Tolls
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12.22

10.21

 8.20
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  fitted_pce_66      actual_pce_66      

 66 "Tolls"                                                          66 "Tolls"                                                         
 Consumption:  Real
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  a.pce66            c.pce66            d.pce66          
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 67 Net auto insurance premiums 67 Net auto insurance premiums
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 70.6

 63.3

 56.1

1975 1980 1985 1990 1995 2000
  fitted_pce_67      actual_pce_67      

 67 "Net auto insurance premiums"                                    67 "Net auto insurance premiums"                                   
 Consumption:  Real
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16742
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  a.pce67            c.pce67            d.pce67          

 68 Mass transit 68 Mass transit
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 29.3

 23.1

 16.9
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  fitted_pce_68      actual_pce_68      

 68 "Mass transit"                                                   68 "Mass transit"                                                  
 Consumption:  Real
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  a.pce68            c.pce68            d.pce68          

 69 Taxicab 69 Taxicab
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 21.6

 14.9

  8.1
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  fitted_pce_69      actual_pce_69      

 69 "Taxicab"                                                        69 "Taxicab"                                                       
 Consumption:  Real
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  a.pce69            c.pce69            d.pce69          

50



 70 Intercity rail 70 Intercity rail
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 4.08

 2.80

 1.53

1975 1980 1985 1990 1995 2000
  fitted_pce_70      actual_pce_70      

 70 "Intercity rail"                                                 70 "Intercity rail"                                                
 Consumption:  Real
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  a.pce70            c.pce70            d.pce70          

 71 Intercity bus 71 Intercity bus
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10.18

 7.29

 4.39

1975 1980 1985 1990 1995 2000
  fitted_pce_71      actual_pce_71      

 71 "Intercity bus"                                                  71 "Intercity bus"                                                 
 Consumption:  Real
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  a.pce71            c.pce71            d.pce71          

 72 Airline 72 Airline
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124.2

 91.6

 59.0

1975 1980 1985 1990 1995 2000
  fitted_pce_72      actual_pce_72      

 72 "Airline"                                                        72 "Airline"                                                       
 Consumption:  Real
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  a.pce72            c.pce72            d.pce72          
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 73 Other transportation services 73 Other transportation services
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 18.5

 11.6

  4.7

1975 1980 1985 1990 1995 2000
  fitted_pce_73      actual_pce_73      

 73 "Other transportation services"                                  73 "Other transportation services"                                 
 Consumption:  Real
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  a.pce73            c.pce73            d.pce73          

 74 Books & maps, Magazines and newspapers 74 Books & maps, Magazines and newspapers
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211.6
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119.6

1975 1980 1985 1990 1995 2000
  fitted_pce_74      actual_pce_74      

 74 "Books & maps, Magazines and newspapers"                         74 "Books & maps, Magazines and newspapers"                        
 Consumption:  Real
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:H
i_H

ea
lth

  e
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77786

49897

22008

1980 1990 2000 2010
  a.pce74            c.pce74            d.pce74          

 75 Toys, dolls, & games 75 Toys, dolls, & games
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  187

  104

   21

1975 1980 1985 1990 1995 2000
  fitted_pce_75      actual_pce_75      

 75 "Toys, dolls, & games"                                           75 "Toys, dolls, & games"                                          
 Consumption:  Real
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  a.pce75            c.pce75            d.pce75          
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 76 Bicycles, motorcycles 76 Bicycles, motorcycles
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 26.0
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 14.4

1975 1980 1985 1990 1995 2000
  fitted_pce_76      actual_pce_76      

 76 "Bicycles, motorcycles"                                          76 "Bicycles, motorcycles"                                         
 Consumption:  Real
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1980 1990 2000 2010
  a.pce76            c.pce76            d.pce76          

 77 Cameras, film, and processing 77 Cameras, film, and processing

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

 55.2

 39.4

 23.6

1975 1980 1985 1990 1995 2000
  fitted_pce_77      actual_pce_77      

 77 "Cameras, film, and processing"                                  77 "Cameras, film, and processing"                                 
 Consumption:  Real
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:P

op
Di

st

24279

14622

 4965

1980 1990 2000 2010
  a.pce77            c.pce77            d.pce77          

 78 Guns, ammunition, sporting eq, boats, aircraft 78 Guns, ammunition, sporting eq, boats, aircraft
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  207

  130

   52

1975 1980 1985 1990 1995 2000
  fitted_pce_78      actual_pce_78      

 78 "Guns, ammunition, sporting eq, boats, aircraft"                 78 "Guns, ammunition, sporting eq, boats, aircraft"                
 Consumption:  Real

 a:
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95929

52985

10041

1980 1990 2000 2010
  a.pce78            c.pce78            d.pce78          

53



 79 Electronic entertainment and Musical instruments 79 Electronic entertainment and Musical instruments
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  416
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   62

1975 1980 1985 1990 1995 2000
  fitted_pce_79      actual_pce_79      

 79 "Electronic entertainment and Musical instruments"               79 "Electronic entertainment and Musical instruments"              
 Consumption:  Real
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91834

15235
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  a.pce79            c.pce79            d.pce79          

 80 Home computers 80 Home computers
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   -4
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  fitted_pce_80      actual_pce_80      

 80 "Home computers"                                                 80 "Home computers"                                                
 Consumption:  Real
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    7
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 81 Flowers seeds & potted plants 81 Flowers seeds & potted plants
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 55.6

 36.6

 17.6
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  fitted_pce_81      actual_pce_81      

 81 "Flowers seeds & potted plants"                                  81 "Flowers seeds & potted plants"                                 
 Consumption:  Real
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 82 Live entertainment, sports, movie admissions 82 Live entertainment, sports, movie admissions
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 64.8
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 34.5
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  fitted_pce_82      actual_pce_82      

 82 "Live entertainmen t, sports, movie admissions"                   82 "Live entertainmen t, sports, movie admissions"                  
 Consumption:  Real
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  a.pce82            c.pce82            d.pce82          

 83 Clubs & fraternal organization 83 Clubs & fraternal organization
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 46.3
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 12.1

1975 1980 1985 1990 1995 2000
  fitted_pce_83      actual_pce_83      

 83 "Clubs & fraternal organization"                                 83 "Clubs & fraternal organization"                                
 Consumption:  Real
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1980 1990 2000 2010
  a.pce83            c.pce83            d.pce83          

 84 Participant amusements and pari-mutuel net receipts 84 Participant amusements and pari-mutuel net receipts
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  195
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   53

1975 1980 1985 1990 1995 2000
  fitted_pce_84      actual_pce_84      

 84 "Participant amusements and pari-mutuel net receipts"            84 "Participant amusements and pari-mutuel net receipts"           
 Consumption:  Real
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10358
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  a.pce84            c.pce84            d.pce84          
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 85 Other recreation 85 Other recreation
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  436
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   78

1975 1980 1985 1990 1995 2000
  fitted_pce_85      actual_pce_85      

 85 "Other recreation"                                               85 "Other recreation"                                              
 Consumption:  Real
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130372

71019

11666

1980 1990 2000 2010
  a.pce85            c.pce85            d.pce85          

 86 Higher education 86 Higher education

 +'
s: 

Hi
sto

ric
 da

ta 
 bo

xe
s: 

Fit
ted

 da
ta

143.6
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 95.1
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  fitted_pce_86      actual_pce_86      

 86 "Higher education"                                               86 "Higher education"                                              
 Consumption:  Real
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  a.pce86            c.pce86            d.pce86          

 87 Private lower education 87 Private lower education
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  fitted_pce_87      actual_pce_87      

 87 "Private lower education"                                        87 "Private lower education"                                       
 Consumption:  Real
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 88 Other education & research 88 Other education & research
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 95.2
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 26.4
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  fitted_pce_88      actual_pce_88      

 88 "Other education & research"                                     88 "Other education & research"                                    
 Consumption:  Real
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 89 Religious & welfare 89 Religious & welfare
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  fitted_pce_89      actual_pce_89      

 89 "Religious & welfare"                                            89 "Religious & welfare"                                           
 Consumption:  Real
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  a.pce89            c.pce89            d.pce89          

 90 Foreign travel, and purchases abroad 90 Foreign travel, and purchases abroad
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  fitted_pce_90      actual_pce_90      

 90 "Foreign travel, and purchases abroad"                           90 "Foreign travel, and purchases abroad"                          
 Consumption:  Real
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1980 1990 2000 2010
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 91 Less: exp in U.S. by foreigers 91 Less: exp in U.S. by foreigers
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1975 1980 1985 1990 1995 2000
  fitted_pce_91      actual_pce_91      

 91 "Less: exp in U.S. by foreigers"                                 91 "Less: exp in U.S. by foreigers"                                
 Consumption:  Real
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 92 Less: HH insur benefits 92 Less: HH insur benefits
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-33.3
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  fitted_pce_92      actual_pce_92      

 92 "Less: HH insur benefits"                                        92 "Less: HH insur benefits"                                       
 Consumption:  Real
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  a.pce92            c.pce92            d.pce92          

58



Appendix 3

Products 3, 4, 5, 7, 8, 9, and 11-20 are normalized by respective “populs.” 
Term no. Independent variables
 1 Linear time trend
 2 Treasury bill rate
 3 Total transfer payments
 4 Unemployment insurance
 5 Benefits:  hospital and medical insurance
 6 Fraction of the population over age 65
 7 Residential construction spending
 8 Cstar 61:  Net purchases of used automobiles
 9 Stock of automobiles and light trucks
10 Expected gas and oil prices
11 Disposable income, 1987$
12 Housing stock
13 Construction:  Religious structures
14 Construction:  Educational buildings
15 Cstar 93:  Alcohol on premises
16 Cstar 94:  Other jewelry and clothing services
17 Cstar 95:  Hotels
18 Cstar 96:  Other fuels
19 Cstar 97:  Auto parts
20 Cstar 98:  Electronic repair and rental

Product Included
number Product title Terms
 1 Meat . . . . . . . . . . . . . . . . . . . . . . . . 1 
 2 Dairy products  . . . . . . . . . . . . . . . . . . . 1 
 3 Poultry and eggs . . . . . . . . . . . . . . . . . . 1 
 4 Fresh fruit and vegetables . . . . . . . . . . . . . 1 
 5 Processed fruit and vegetables . . . . . . . . . . . 1
 6 Cereal and bakery products . . . . . . . . . . . . . 1 
 7 Fats & oils . . . . . . . . . . . . . . . . . . . . . 1
 8 Sugar & sweets . . . . . . . . . . . . . . . . . . . 1
 9 Nonalcoholic beverages . . . . . . . . . . . . . . . 1
10 Other prepared food . . . . . . . . . . . . . . . . . 1 
11 Fish & seafood . . . . . . . . . . . . . . . . . . . 1
12 Pet food . . . . . . . . . . . . . . . . . . . . . . 1
13 Alcohol for off-premise consumption . . . . . . . . . 1
14 Purchased meals, food furnished employee, on farms . 1
15 Tobacco . . . . . . . . . . . . . . . . . . . . . . . 1
16 Footwear . . . . . . . . . . . . . . . . . . . . . . 1
17 Clothing, Women's & girls' . . . . . . . . . . . . . 1
18 Clothing, Men's & boys' and Military . . . . . . . . 1 
19 Luggage . . . . . . . . . . . . . . . . . . . . . . . 1 
20 Cleaning, laundering, repair of clothing and shoes . 1, 16
21 Jewelry & watches . . . . . . . . . . . . . . . . . . 1, 16
22 Watch repair; miscellaneous personal services . . . . 1, 16
23 Toilet articles & preparations . . . . . . . . . . . 1
24 Barbershops, beauty, & health clubs . . . . . . . . . 1
25 Owner occupied nonfirm space . . . . . . . . . . . . 1
26 Tenant occupied nonfirm space . . . . . . . . . . . . 1, 11
27 Other housing . . . . . . . . . . . . . . . . . . . . 1, 17
28 Furniture . . . . . . . . . . . . . . . . . . . . . . 1, 2, 7
29 Kitchen & household appliances . . . . . . . . . . . 1, 2, 7
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30 China & glassware, tableware & ut . . . . . . . . . . 1
31 Floor coverings . . . . . . . . . . . . . . . . . . . 1, 7 
32 Other durable house furnishings; Writing equipment . 1
33 Hand tools . . . . . . . . . . . . . . . . . . . . . 1
34 Semi-durable house furnishings . . . . . . . . . . . 1, 7
35 Cleaning, lighting, paper supplies . . . . . . . . . 1, 7
36 Stationery, writing supplies  . . . . . . . . . . . . 1
37 Electricity . . . . . . . . . . . . . . . . . . . . . 1
38 Natural gas . . . . . . . . . . . . . . . . . . . . . 1, 12 
39 Water & sanitary services . . . . . . . . . . . . . . 1, 12
40 Fuel oil & coal . . . . . . . . . . . . . . . . . . . 1, 12 
41 Telephone & telegraph . . . . . . . . . . . . . . . . 1
42 Domestic services . . . . . . . . . . . . . . . . . . 1
43 HH insurance premiums . . . . . . . . . . . . . . . . 1
44 Other household operation . . . . . . . . . . . . . . 1
45 Drug preparations and sundries . . . . . . . . . . . 1, 5
46 Ophthalmic & orthopedic equipment . . . . . . . . . . 1, 5
47 Physicians . . . . . . . . . . . . . . . . . . . . . 1, 5
48 Dentists . . . . . . . . . . . . . . . . . . . . . . 1, 5
49 Other professional medical . . . . . . . . . . . . . 1, 5
50 Hospitals . . . . . . . . . . . . . . . . . . . . . . 1, 5
51 Nursing homes . . . . . . . . . . . . . . . . . . . . 1, 5
52 Health insurance premiums . . . . . . . . . . . . . . 1, 5
53 Brokerage & investment counsel . . . . . . . . . . . 1
54 Bank service charges . . . . . . . . . . . . . . . . 1
55 Imputed service charges . . . . . . . . . . . . . . . 1
56 Expense of handling life insurance . . . . . . . . . 1
57 Legal services . . . . . . . . . . . . . . . . . . . 1, 6
58 Funeral & burial expenses . . . . . . . . . . . . . . 1
59 Other personal business . . . . . . . . . . . . . . . 1
60 New autos . . . . . . . . . . . . . . . . . . . . . . 1, 2, 8,10
61 Net purchases of used autos . . . . . . . . . . . . . 1, 2, 9,10
62 Other motor vehicles . . . . . . . . . . . . . . . . 1, 2, 10
63 Tires & tubes, accessories and parts . . . . . . . . 1, 9, 19
64 Automobile repair, rental, leasing . . . . . . . . . 1, 8
65 Gasoline & oil . . . . . . . . . . . . . . . . . . . 1
66 Tolls . . . . . . . . . . . . . . . . . . . . . . . . 1
67 Net auto insurance premiums . . . . . . . . . . . . . 1
68 Mass transit . . . . . . . . . . . . . . . . . . . . 1
69 Taxicab . . . . . . . . . . . . . . . . . . . . . . . 1
70 Intercity rail . . . . . . . . . . . . . . . . . . . 1
71 Intercity bus . . . . . . . . . . . . . . . . . . . . 1
72 Airline . . . . . . . . . . . . . . . . . . . . . . . 1
73 Other transportation services . . . . . . . . . . . . 1
74 Books & maps, magazines and newspapers . . . . . . . 1
75 Toys, dolls, & games . . . . . . . . . . . . . . . . 1
76 Bicycles, motorcycles . . . . . . . . . . . . . . . . 1, 6, 10
77 Cameras, film, and processing . . . . . . . . . . . . 1
78 Guns, ammunition, sporting equipment, boats, aircraft 1
79 Electronic entertainment and Musical instruments . . 1, 20
80 Home computers . . . . . . . . . . . . . . . . . . . 1, 20
81 Flowers seeds & potted plants . . . . . . . . . . . . 1
82 Live entertainment, sports, movie admissions  . . . . 1
83 Clubs & fraternal organization . . . . . . . . . . . 1
84 Participant amusements and pari-mutuel net receipts . 1
85 Other recreation . . . . . . . . . . . . . . . . . . 1
86 Higher education . . . . . . . . . . . . . . . . . . 1, 14
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87 Private lower education . . . . . . . . . . . . . . . 1
88 Other education & research . . . . . . . . . . . . . 1, 14
89 Religious & welfare . . . . . . . . . . . . . . . . . 1, 13
90 Foreign travel, and purchases abroad . . . . . . . . 1
91 Less: expenditures in U.S. by foreigners . . . . . . 1
92 Less: HH insurance benefits . . . . . . . . . . . . . 1

61


	Estimation of the Consumption Functions
	Simulations and Forecasts
	Conclusion

