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Abstract 

 

In this preliminary draft, we estimate and present some of the estimated parameters influencing 

Canadian consumer demand, obtained by applying some well-known demand system functional forms, 

at the level of CPI basic class categories. We describe observed consumption in terms of demographic 

characteristics (such as age, geography and gender composition), as well as in terms of income effects 

and price effects. We provide detailed descriptive results of the estimated parameters and also give 

observations and conclusions arrived at during our empirical comparison of various functional forms, 

commenting on steps that we took in setting up the regression analysis in order to increase the model fit.  

Once we have obtained these estimates of parameters, we apply them in order to answer a range of CPI 

questions about Canadian consumers and sub-groups in the population and their inflation experience. In 

this current installment of our research, we present the calculation of Konüs-type fixed-utility indexes, 

and compare these results to arithmetic and geometric basket index formula results. We then turn our 

attention to detecting the potential for divergent inflation rates between groups in society, such as 

seniors and low-income groups, using a fixed basket index approach as well as a constant utility index 

approach.  

We find that income effects are approximately as important as compositional effects in determining the 

change in the constant-utility index of the lowest-income quintile. They appear to be about twice as 

important in terms of impacts as the compositional effects for an average income household.  

We see that the price regimes in effect during the years 2010, 2011 and 2012 likely caused income 

effects that were beneficial to a lower inflation rate for a majority of households (from a fixed-utility 

standpoint), although the extent to which different groups in society benefitted may have varied. As we 

show, this was likely because relatively superior goods like electronics and cars, experienced negative 

price changes in comparison to those of less than superior goods, which generally posted price increases.  

We also begin to evaluate some effects of potential price-induced substitution, particularly for motor 

vehicle fuel as well as population subgroup-specific price substitution effects via simulations. So far, we 

find a very small potential impact for price-substitution effects on the constant-utility index, when 

compared to the baseline scenario, of only perfect own-price elasticity across all expenditures.  
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1.  Introduction 
 

The first objective of this exercise is to apply some established demand system functional forms, using 

price data and consumption microdata, in order to estimate the parameters influencing Canadian 

consumer demand. In doing so, we will go some way toward explaining observed Canadian Consumer 

Price Index (CPI) scope consumption at the CPI basic class level. We estimate the parameters that 

influence consumer demand and explain demographic characteristics (such as geographic location, age 

and gender composition and vehicle density per household adult), as well as in terms of income effects 

and price effects. This is be done in a way that is consistent with the microeconomic theory of consumer 

demand.   

We also provide some descriptive results and share observations and conclusions arrived at during our 

empirical comparison of various functional forms, commenting on the various steps and observations 

that were arrived at while setting up the regression analysis. 

Once we have obtained these estimates of parameters, we then move to our current main objective, 

which is to use these estimated parameters in order to answer a set of questions about Canadian 

consumers and their inflation experience. This first instalment of our demand system applications 

compares fixed-basket price indexes to constant-utility price indexes for the entire population.  

We then turn our attention to calculating and analyzing the divergences in the inflation rates between 

groups in society, using a fixed basket index approach as well as adapting a Konüs constant utility index 

approach. The sub-populations of interest in this version are first income quintile households and 

seniors-only households. Other sub-groups can also be created, for example renters as compared to 

non-renters, urban compared to suburban and rural dwellers, men as compared to women, and others.  

In the present paper, we have chosen to begin with the LAIDS and QAIDS specifications. We plan to and 

have already embarked upon further empirical comparisons with Rotterdam, Translog, Generalized 

Leontief and Generalized Cobb-Douglas functional forms and plan to present the parameter estimates 

arrived at in a later installment of our research.   
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2. Theoretical bases and demand system models 
 

2.1  Review of the consumer demand theory  

 

In order to estimate the price, demographic and income substitution parameters for Canadian 

consumers, we take an approach founded in consumer micro-economics, which originates with the 

interpretation of observed consumption as being the solution to both the consumer’s utility-maximizing 

problem and its corresponding expenditure-minimizing interpretation.  

We know that, when we specify a utility function for the consumer, the expenditure-minimizing and 

utility maximizing optimum points in any given price and income will be identical. This result, and other 

properties of this dual relationship that follow from it have also been proven to hold more generally, as 

developed by Hicks (1936) and later, Shephard (1953), Roy (1960) and Uzawa (1964) among others. 

Using the correspondence between the expenditure minimizing and utility maximizing sides of the 

relationship, Slutsky (1958) was able to define the entire set of consumer expenditure changes in a 

comprehensive matrix, encompassing all price and income effects and giving us the corresponding 

Slutsky identity.  This contains the theoretical restrictions that must hold if we are to describe consumer 

behaviour under the constraints of a well-behaved utility and corresponding cost functions. For 

example, there must exist a symmetry between the effects of the prices on the respective budget shares 

of any two items. Likewise, there must be adding-up of the income effects associated with all products, 

meaning that quantity shifts in a category that are not proportional to income changes must be 

compensated by opposite shifts in other categories in order to account for all of consumer expenditure.  

Based on these developments, Roy’s identity (1956) and Shephard’s lemma (1953) give us the rates of 

change in the Slutsky matrix, in the expenditure-minimizing and utility-maximizing sides, respectively. 

Roy’s identify allows us to derive uncompensated demands from the indirect utility function whereas 

Shephard’s lemma allows us to derive compensated demands from the expenditure function, simply by 

differentiation with respect to prices. 

Given this framework, a functional form is still needed for the utility that the consumer derives from 

consuming all of the products in the consumption basket. It is possible to estimate these parameters by 

imposing a strictly defined utility function for U. However, the problem of integrability in economics 

starting with Antonelli (1886) and Hurwicz and Uzawa (1971), shows us that if a demand function with 

the restrictions on the Slutsky matrix described above can be described, there must be an underlying, 

well-behaved utility function that generated those demand system parameters. Hence, we have seen 

the emergence, in the 1960’s, of demand system functional forms that can be estimated, and which can 

be said to come from a wide-ranging set of possible consumer preferences.  

These generic equations are arrived at by finding a generic Cost function, C, which can be shown to 

originate from a wide set of possible consumer U functions, or indirect utility functions (V). The cost (or 

expenditure) functions associated with a given functional form for U and V, easily translate into 

expenditure share equations by applying Roy’s identity.1 The Marshallian demand parameters are first 

                                                           
1 Admittedly, it may be too restrictive to impose such functional forms on the entire system of demand equations, and the results obtained risk 

being an artefact of the functional forms imposed. To this dilemma, there exists the non-parametric, “Revealed preferences” approach of 
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obtained and then the Hicksian parameters can be derived for all items of the demand system. A Konüs-

type (1926) fixed-utility price index can now be calculated, since there is enough information to identify 

respectively the income and price substitution that takes place between any two price and income 

regimes, and calculate a minimum cost under any price regime while holding utility level constant.  

 

2.2. The quadratic almost ideal demand system  

 

2.2.1  The demand system and econometric estimation 

 

The work of Barten (1969), and Theil (1965) give us the first widely used demand system specification, 

the Rotterdam model. The work of Jorgensen, Stoker and Lau (1982) gives us the Translog functional 

form. We also see in the 1970’s, applications of generalized forms of the Leontief and Cobb-Douglas 

functional forms such Diewert (1971) and Berndt, Darrough and Diewert (1977). We also see the 

development of criteria for a demand system specification to be considered a flexible approximation of 

an arbitrary demand system by Diewert (1971, 1976), leading into the theory of superlative index 

formulae. As he shows, under the condition of homothetic preferences, there are three particular 

superlative formulae, the Tornqvist-Theil, Walsh and Fisher, which are exact to the price index of three 

corresponding cost functional forms.  

Further developments by Deaton and Muellbauer (1980) give us the Almost Ideal Demand System 

(AIDS), an extremely easy and simple system to estimate, with very generic properties2. Like the 

Translog demand system, the AIDS specification assumes that the budget share equations are linear in 

the logarithm of income. As a result of this, under the original, AIDS model, the Engel curves are linear. 

However, as reported in Banks, Blundell and Lewbel (1997) and in other empirical studies, evidence 

exists that Engel curves are non-linear for some goods and services categories. Banks, Blundell and 

Lewbel therefore proposed an extended version which includes a quadratic income term, yielding the 

Quadratic Almost Ideal Demand System (QAIDS). They demonstrated that the QAIDS model is flexible 

enough to fit any type of nonlinearities in Engel curves so that no terms of higher order of income is 

needed. Below, we present the derivation of the QAIDS model which nests the AIDS model as a special 

case where the coefficient of the quadratic income variable is set to zero.  

Earlier applications of demand systems tended to be of an exhaustive nature, comprising all expenditure 

categories but at a highly aggregated level. Key theoretical studies reported empirical applications, such 

as those of Deaton and Muellbauer (1980), and Banks, Blundell and Lewbel (1997) and further, more 

detailed empirical applications of these functional forms have been abundant through the 1980’s and 

1990’s. We also note the extensive applications of these to food categories and agricultural economics, 

which implicitly treat that this subset of expenditures as separable from the rest. Fulponi (1989), Murray 

                                                           
Samuelson (1948), expanded on by Afriat (1967) and Varian (1982, 1983) among others, where the true functional form of the preference 

relation is recovered from the consumer purchases observed under different price and income regimes. However, our application for a 

constant-utility index is much easier to approach with parameter estimates.   

 
2 Although its non-linear price index can make large systems fail to attain SUR convergence.  We address this in Section 3.  
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(1984) Eales and Unnevehr (1988), Heien and Pompelli (1988), Chalfant, Gray and White (1991), Golan, 

Perloff, and Shen (2001) are examples of such empirical applications to food or meat sectors of 

consumer demand. Since then, we have seen much encouraging and even more ambitious applications, 

for example, those of Breuer and von der Lippe (2007, 2011), who estimated AIDS and QAIDS using 

German income and expenditure survey data. Using parameter estimates, they also calculated series of 

COLI for years 1989-2009 with 1988 as base year for 9 food goods: Milk, cream, eggs, butter, margarine, 

apples, bananas, mineral water and beer. The QAIDS functional form has also been applied recently to 

estimate a QAIDS Czech demand system by Dybczak, Tóth and Voňka (2010) with an application to the 

effects of fiscal reforms. We are aware of several previous applications of demand systems to Canadian 

data, for example Denton, Mountain, Spencer (1999).  

The purpose of our model is to be more exhaustive as well as detailed, in order to correspond as much 

as possible to the Canadian CPI 175-basic class categorization of consumption at which price indexes are 

disseminated by Statistics Canada. This makes it possible to compare our demand system based indexes 

directly to CPI official inflation numbers. The setup of our model is discussed in Section 3. Data Source 

and Estimation.   

 

2.2.2  Modeling of the LAIDS and QAIDS 

 

The QAIDS model assumes demand functions of the general form:  

( ) ( ) ( ) ( ) ( )lni i i iw A p B p x C p g x= + +  for consumption categories 1, ...,i N= , where p is the N −

vector of prices,  ( )/x m a p=  is a normalized total expenditure, and 

( ) ( ) ( ) ( ), ,  and  i i iA p B p C p g x are differentiable functions. 

 With the presence of the ( ) ( )iC p g x  term, this formulation is able to capture complex nonlinearities 

between expenditure shares and the log income, which makes it consistent with the empirical evidence 

on non-linear Engel curves. To arrive at this form of budget share equations, Banks, Blundell and Lewbel 

(1997) considered an extension to the indirect utility function underlying the AIDS model of Deaton and 

Muellbauer (1980):  

( )
( )

( )
( )

1
1

ln ln
ln

m a p
V p

b p
λ

−−  − 
= +  

   

     (1)  

Where m   is the total expenditure, ( )pλ  is a differentiable, homogeneous function of degree zero of 

prices p  defined by:   

( )
1 1

ln ,      where 0
N N

i i i

i i

p pλ λ λ
= =

= =∑ ∑ ,  
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( )ln a p  is a translog price aggregator defined as  

( ) 0

1 1 1

1
ln ln ln ln

2

N N N

i i ij i j

i i j

a p p p pα α γ
= = =

= + +∑ ∑∑   

and ( )b p  is a Cobb-Douglas price aggregator defined as ( )
1

i

N

i

i

b p p
β

=

=∏ . 

Applying Roy’s identity to this indirect utility and using the expressions above for the functions

( ) ( ) ( )ln ,  and a p b p pλ , we obtain the QAIDS budget share equations as:   

( ) ( ) ( )

2

1

ln ln ln ,    1,...,
N

i
i i ij j i

i

m m
w p i N

a p b p a p

λ
α γ β

=

     
= + + + ∀ =    

     
∑ .   (2) 

We obtain the LAIDS budget share equations by imposing  0,   1,...,i i Nλ = ∀ =  in (2) to get:  

( )1

ln ln ,    1,...,
N

i i ij j i

i

m
w p i N

a p
α γ β

=

 
= + + ∀ = 

 
∑      (2a) 

Theoretical restrictions need to be imposed on the parameters of the model. For instance Slutsky 

symmetry imposes 

,    1,..., .
ij ji

i j Nγ γ= ∀ ≠ =           (3) 

The adding-up condition on the budget shares can be written as 
1

1,
N

i

i

w
=

=∑ which, in terms of the model 

parameters, requires:   

1 1 1

1

1,     0,     0 

0,     1,...,

N N N

i i i

i i i

N

ij

i

j N

α β λ

γ

= = =

=

= = =

= ∀ =

∑ ∑ ∑

∑
           (4) 

Homogeneity of the Marshallian demand functions of degree zero in prices and expenditure imposes: 

1

0,     1,...,
N

ij

j

i Nγ
=

= ∀ =∑ .         (5)  

We used the demographic translation to incorporate sociodemographic variables in the demand system 

defined by (1) and (2). As is well known (Lambert, Larue, Yélou and Criner, 2007), this approach has the 

advantage of preserving the linearity of linear models. Thus, we define  

1

,    1,...,
L

i il l

l

z i Nα α
=

= ∀ =∑  ,        (6) 
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where L is the number of sociodemographic variables and 1 1z =  represents the constant term.  

 

Adding error terms , 1,...,i i Nε ∀ =  to the budget share equations (2) and specifying the intercept term 

as in (6), we obtain an econometric demand system model that can be estimated using non-linear 

seemingly unrelated regression techniques. Given the convergence problems we face with the nonlinear 

optimization during the model estimation, we used simplifying approximations. These were necessary 

because it was not possible to achieve convergence after 100 iterations of the SUR procedure with any 

non-linear functional forms and more than 50 expenditure categories. There was little divergence of the 

estimates using this approach as compared to the original non-linear price index proper to the AIDS and 

QAIDS demand systems, when we tried it with fewer than 50 equations approximately. 3 

 

For both the linear and the quadratic versions, we used a linear approximation to the translog price 

aggregator ( )a p  based on the Stone index (Stone, 1954) as in Moschini (1995) and Lambert et al. 

(2007). We replaced ( )a p  with the modified Stone price index ( )a p  defined by  

( )
1

ln ln
N

i i

i

a p w p
=

=∑ , where iw  represents the average budget share of good category i  over all 

consumers. In the case of the QAIDS, we also imposed the following restriction on the ( )b p  term of the 

cost function ( )
1

1i

N

i

i

b p p
β

=

= =∏ .  

 

Solving (1) for m  yields the QAIDS cost function as follows:  

( ) ( )
( ) ( )

( ) ( )
ln

ln , ln  
1 ln

u b p
c u p a p

u pλ
= +

−
       (7)   

Or equivalently as  

( )
( )

( )

1
0

1 1 1

1

ln
1

ln , ln ln ln
2

1 ln ln

i

N

iN N N
i

i i ij i j N
i i j

i i

i

u p

c u p p p p

u p

β

α α γ

λ

=

= = =

=

= + + +

−

∏
∑ ∑∑

∑
.    (7a) 

For the LAIDS, the cost function is given as  

( ) ( ) 0

1

ln , ln i

N

i

i

c u p a p u p
ββ

=

= + ∏           (8)  

Or equivalently as 

                                                           
3 We measured the differences in the parameter estimates obtained with and without these linearizations on 

subsets of equations. The original, highly nonlinear versions of the formulae result in failure of our models to 

converge with systems of equations larger than approximately 50. With models of less than 50 categories, the 

differences made by our linearizations were quite minimal. They appear well-justified for efficiency.  
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0 0

1 1 1 1

1
ln (p,u) ln ln ln

2
i

NN N N

i i ij i j i

i i j i

c p p p u p
βα α γ β

= = = =

= + + +∑ ∑∑ ∏             (8a) 

 

Given the theoretical restrictions specified by eqs. (3)-(5), we can impose them during the estimation of 

the demand system, which imply that we will not be able to test them in order to see if our sample 

households behave according to the restrictions of neoclassical microeconomic theory. 

Alternatively, we could test them at each sample data point; given the number of goods and services 

categories, it is likely that all of the conditions cannot hold for all observations. Therefore, we simply use 

the first strategy and impose all the restrictions during model estimation.   

 

2.2.3  Cost functions under the AIDS and QAIDS models 

 

Once we have obtained parameter estimates for the QAIDS and the LAIDS models, we can use the 

corresponding minimum cost function and the price vector of each time period in order to derive a 

series of Konüs cost-of-living indexes. According to Konüs (1924), the true cost-of-living index is the ratio 

of the minimum cost of achieving the same utility level  ( ) ( )1,  where ,..., Nu f q q q q≡ =  is a positive 

reference quantity vector of goods and services, in different time periods with differing price vectors. 

Inserting the parameter estimates obtained using a particular subset of the SHS data in the cost function 

(7) or (8) along with an observed price-vector yields the minimum cost that must be incurred under this 

price regime, given the parameter estimates. The results of this exercise are found in Section 5. 

Applications.   

From (7) and (8) we note the constant utility level u which must be maintained over time, leaving the 

demographic, income and price parameter estimates to determine the minimum amount of expenditure 

that keeps the consumer’s utility at u even when prices change. However, the utility level u is not 

something that can be estimated. Our approach is to calculate the value of u that corresponds to the 

first time period of observation in our data set. To do so, using the cost function of the demand system, 

we recover u as a function of prices and expenditure. In this way our cost-of-living indexes can 

represent the change in the total cost for household to achieve, in any time period, the same level of 

utility as the one they had in the first time period. For the LAIDS model, the cost function entail an extra 

unknown parameter, 0β , that cannot be estimated from the resulting econometric model. In this case, 

we recover the product 0uβ  instead.  The total cost, ( ),c u p , is equal to total expenditure m .  In the 

case of the QAIDS model, we solved Eq. (7) for ( )ln u and get:  

( )
( )

( ) ( ) ( )

ln /
ln

ln /

m a p
u

b p p m a pλ

  =
+   

.      (9) 

For the LAIDS model, we solved Eq. (8) for 0uβ  and get:  



 

13 

 

( )
( )0

ln /m a p
u

b p
β

  = .          (10) 

 

2.2.4  Elasticities  

 

The demand elasticities are not directly involved in the calculation of the cost function for a given level 

of utility and a given price vector. It is rather the estimated term 
ijγ that used, which also represents the 

numerator in the elasticity calculated, whereas the corresponding expenditure share is the 

denominator.  

 

The uncompensated Marshallian price elasticity from the AIDS or QAIDS models is defined as  

/

ln ln
,   , ,

ln lni j

l i i
ij

j j

Q w
EM l AIDS QAIDS

P P
δ

∂ ∂
= = − + =

∂ ∂
 , where ij

δ  is the Kronecker’s delta defined by 

1 if   
ij

i jδ = =  and zero otherwise .  

 

Using the Slutsky equation, the compensated Hicksian price elasticities are obtained as:  

/ /
,    , ,

i j i j i

l l l

j
EH EM w l AIDS QAIDSη= + = where 

i

lη   is the expenditure elasticity of good category i  

under the model ,l AIDS QAIDS=  defined as 
ln 1

ln ln

l i i
i

i

w w

m w m
η

∂ ∂
= =

∂ ∂
. 

For the AIDS model, using Eq.  (2a), we get:  

( )/
ln

i j

ijAIDS i
j j ij

i i

m
EM w

w w a p

γ β
β δ

     
= − − −              

. The expenditure elasticity of good category i  is 

given by: 1 .
i

AIDS i

iw

β
η

 
= +  

 
  

Then, the compensated Hicksian price elasticities are obtained as: 
/ /

1
i j i j

AIDS AIDS i
j

i

EH EM w
w

β  
= + +  

  
.   

For the QAIDS model, using Eq.  (2), we have:   

  
( ) ( )

2

1

ln 1
ln ln .

ln

N
i ji

ij i i jk k

kj i

w m
p

P w b p a p

λ β
γ µ α γ

=

   ∂   = − + −      ∂        
∑   
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The QAIDS Marshallian price elasticities are then defined as 
/i j

ijQAIDS

ij

i

EM
w

µ
δ= − . The expenditure 

elasticity is given by 
( ) ( )
21

1 lnQAIDS i
i i

i

m

w b p a p

λ
η β

  
= + +   

   
. Then, the compensated Hicksian price 

elasticities are obtained as: 
/ /

1
i j i j

QAIDS QAIDS i
j

i

EH EM w
w

β  
= + +  

  
. 
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3. Data and econometric estimation of the demand system model 

 

3.1  Data source 

 

The principal data source used is the relatively new Survey of Household Spending (SHS) Diary4 data, 

from 2010 to 2012. There are 20551 households in this database, reflecting the annualized household 

expenditures corresponding to the month in which they were interviewed.  

 

3.1.1  Categories of expenditure 

 

Ideally, each household’s expenditures would be aggregated to the CPI Basic class level (175 

categories)5. This level of detail is however unattainable. The Clothing category could not be 

disaggregated further than the level shown in the Results and Annex sections here, and some items in 

the Household Goods and Services, such as Furniture also had to be used at a more aggregated level 

than in the CPI.  

Additionally, a choice that we made was to present all electronics, photographic equipment and 

computers all aggregated together to account for the shift between categories that took place over this 

period, a shift that reflected producer-side technological change rather than price or income-induced 

substitution. For the same reason, we plan to set up another model where all media products are to be 

aggregated together, to account for the shift between print and electronic media that happened during 

this period6.   

The current database thus includes 150 categories of expenditure, only 140 of which we attempt to 

estimate using our model, leaving all Shelter expenditures out of the estimation. We do this because we 

don’t expect to be able to explain changes in owner occupied accommodation investment due to 

macroeconomic variables such as interest rates, housing prices and returns on investment, and this 

component cannot be separated from the owner use of the house. We are equally unable to explain 

changes in household heating and cooling costs due to the effects of more or less extreme winter and 

summer temperatures, as ours is a microeconomic model. Additionally, rental accommodation 

expenditures tend to be contractual and long term, hence inelastic in the short run. We must take these 

expenditures as given, hence assuming that this was Stage 1 of budgeting, and only apply our model to a 

hypothetical Stage 2: All other consumer expenditures.  

                                                           
4 The Diary format began with the 2010 installment of the SHS-R, see Statistics Canada 
5 See CPI Reference Paper 
6 These shifts were also observed in a related and parallel application of our demand system to explaining the 

correlation of price and quantity shifts between the 2011 and 2013 CPI baskets. They very likely reflect consumes 

switching to newer technologies and likely have little to do with consumers’ responses to income and price 

changes.  
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For this reason, in all calculations of our constant-utility index, we use the categories of owned and 

rented accommodation, as well as utilities, as given, with no income effects and no price or 

demographically-induced substitution terms.  

 

3.1.2   Price data  

 

For this, we also require price data for all of the geographical areas and months for which we have SHS-R 

expenditures. Price data however is not collected by the SHS; we thus turned to the published CPI Price 

index values corresponding to the month of the interview of each household, either at the city level 

(public transit, motor vehicle fuel), provincial level (106 basic classes) and national level (32 basic classes 

including clothing and electronics). This was done with an eye to which price indexes may vary on very 

local conditions (for example municipal private and public services), provincial factors (private services 

and provincial fees) and which items may better be proxied by national prices, as is the case with highly 

tradeable goods, like clothing and electronics. The price index level applied also reflects the geographical 

region of each particular household as explained further below, to the level of 50 geographical areas. 

Price index levels were then adjusted to reflect inter-spatial differences in Canada, using the Inter-

spatial price index publications, therefore allowing us to account for price variation through both space 

and time. 

 

3.1.3  Price, Quantity-Quality and Expenditure Vectors 

 

Let us make a few remarks on the construction of the variables that enter the demand system 

equations. From the QAIDS and LAIDS budget share equations given in Equation (2) and (2a), the  price 

aggregator P (approximated in this paper by the Stone index) and the price variables contain values from 

the price index data published by the CPI. The explained variable (budget share of item i) is obtained 

from the SHS expenditure data, and represents the ratio of the household expenditure on each goods 

and services category i , iE  divided by the total expenditure on all categories of goods and services.  (in 

the standard demand system formula, this term is M, but our M variable is actually the average 

annualized expenditure per adult in the household.  

In CPI baskets, the value of expenditure on any item i , iE , is the product of its price, iP ,  and an 

implicit iQ term that represents its quantity and/or quality. This means that the iQ , which does not 

figure in the budget share equations of the LAIDS or QAIDS, is an implicit quantity and quality value, 

referring to some unit of quantity and quality, combined. This can be obtained by dividing expenditure 

by the corresponding price level, and returns a value that cannot really be interpreted, which is a 

function of annualized expenditures and price levels used. However, this variable is not created. The last 

term of the LAIDS budget share equation, which divides expenditure by the Stone price index is an index 

of quantity and quality (or purchasing power), which varies according to each household’s total 

expenditures and price levels faced in the month and at the geographical area that the household 

resides in.  Authors have pointed out the very key limitation of this index, which is that it is not invariant 
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to units of measure. In our case, this means that higher price levels will give increased importance to a 

given expenditure category. We are wary of this and make sure all of our prices are scaled to 100 in t=1, 

in all of the applications of the demand system. For estimation, this is not the case, nor does the scale of 

the price indexes impact the parameter estimates. These are only affected by price differentials 

between time periods and geographic areas.  

Based on this amalgamated data set, containing the sociodemographic characteristics of 20,551 

households, as well as the corresponding price regimes they were facing in the month of the interview, 

we were able to conduct a series of regressions, and attempt to increase the R2 of the equations by 

introducing better explanatory variables, removing those that did not have any appreciable effects on 

statistical fit of the model.  

Non-automated stepwise procedures, with an eye on the R2 of the equations, led us to a final 

specification of the models as presented below.  

 

3.2.1  Socio-economic and demographic Variables 

 

The demographic variables used in the final specification are: 

1. Male-female % of household adults   

2. Dwelling type,  

3. Household tenure   

4. Age composition  

5. Vehicle density of the household  

 

3.2.2  Geography 

 

The country was divided into 50 geographic regions, separating the main metropolitan areas, from their 

corresponding suburbs, and from the rural areas of the province in question. Wherever possible 

elsewhere, rural areas are separated from towns within the province. This was done on the basis of the 

Census Divisions of Statistics Canada.   
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We applied geographic dummy variables for the following: 

 

Ab other Kelowna NF rural Regina 

BC Interior Lethbridge NF Small Saskatoon 

BC Island London NS rural SK Other 

Brandon MB Other NS Small ST John NB 

Calgary Medicine Hat ON rural St Johns NF 

Cape Breton Moncton ON small town Summerside 

Charlottetown Montreal Ottawa Thunder 

Edmonton Moosejaw PEI rural Toronto 

Gatineau Mtl Suburb QC Rural TOR Suburb 

Grande Prairie Nanaimo QC Small Vancouver 

Halifax NB Rural  Laval, QC Victoria 

Hamilton NB Small town  Red Deer Windsor 

  Kamloops Winnipeg 

 

3.2.3  Continuous household variables 

 

The following are continuous variables, reflecting a ratio of  

i. % female (out of all household adults) - between 0 and 100.  

ii.    Cars density (Number of cars owned or leased divided by number of household 

adults)  - 0 or greater.  

The following age group % variables are also continuous, but one group has to be excluded from the 

regression equations because they sum to 100. 

% 25 to 64 

% 15 to 24 

% 4 to 14 

% 0 to 3 

% Seniors  

 

Some explanatory variables were tried but discarded because they did not add sufficient explanatory 

power to the equations overall; such variables are  

i.        Age of dwelling 

ii. At least one household member receiving Employment Insurance benefits.  
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3.3   Observations on LAIDS and QAIDS Seemingly Unrelated regressions 

 

3.3.1  The effect of adding additional equations to the system 

 

We began with sub-sets of the equations, at first seeking to explain demand only within Food and 

Transportation major groupings, with 49 and 14 simultaneous equations respectively. 

 

As we expanded the estimation to include the entire system of 140 equations (unrestricted), we were 

able to note two distinct and interesting phenomena: 

1. The estimates of demographic effects and income effects did not change very much at all. 

2. The proportion of significant price effects dropped precipitously, from about 10% of all 

,   , 1,...,
ij

i j Nγ =  terms being significant at the 1% level to only 1.5% in the final, unrestricted 

140-equation LAIDS and QAIDS models.  

It became quite clear to us that what was lost was a large amount of spurious price effects caused by 

arbitrary collinearity of prices of some items. For this reason, we much prefer the one-stage budgeting 

framework we employ here, which appears to reduce the amount of spurious results. We prefer to 

explain expenditure on all in-scope items at once, once expenditures on Shelter have been accounted 

for; these are always excluded in our models, but shelter expenditures enter in our M vector, which is 

the average annualized expenditure per household adult.  

We are confident that by adding additional diary expenditure data from 2013 and 2014, as well as 

corresponding price regimes, we will be able to retain only significant price effects, depending of course 

on having enough price variation for these price effects to be significant.  

At a subsequent stage of our research, it will still be recommended to test for separability, in order to 

identify if the consumer’s budgeting is done in one stage or in several stages across different the 

expenditure categories.  Not doing so leaves us open to the possibility of modelling error, since a one-

stage budgeting framework should not be assumed a priori. (Moschini, Moro and Green, 1994) 

Our best LAIDS specification, with respect to the included socio-demographic variables, was selected 

based on the adjusted R2 of the regressions. That is, if the adjusted R2 was increased by the addition of 

an explanatory variable, in a majority of the equations found in the 140-equation system, the variable 

was retained. For example, the addition of the percentage of females with respect to household adults 

increased the adjusted R2 of a subset of 93 equations of the system. Because this is more than 70 (half of 

equations), this variable was retained.  

As seen in Appendix 1, the R2 reaches a high of over .45 in several categories, particularly those involving 

semi-durable or ongoing monthly expenses, such as car registration fees, insurance premiums and 

purchase and leasing amounts for vehicles, as well as several expenditures linked to having small 

children in the home or male-female clothing expenditures. Since we do not have access to the stocks of 

other goods that households had at the time of the interview, the R2 values of some variables can also 

be quite low, particularly for durable goods expenditures, like the various categories of household 
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appliances. These, and other categories feature large proportions of zero expenditures. The low 

explanatory power in these categories we can only hope to mitigate via the Heckman 2-stage Least-

squares estimation described below.  

 

3.4  Outlier removal 

 

There was a great deal of difficulty in identifying what an outlier observation should be. For example, 

techniques tried to identify outliers tend to flag out perfectly valid monthly expenditures of students 

who spend almost nothing more than food and accommodation on campus, with zeros across the board 

for most other consumption categories. Removing them did little for our estimates, except for obtaining 

a positive income elasticity estimate for tuition fees in QAIDS estimation, whereas this estimate was 

highly negative (inferior) before. At this stage, removing any household is questionable, due to the 

monthly nature of the data set, which makes a wide range of consumption baskets quite plausible, 

adding a great deal of unexplained variability and zero expenditures to our model compared to yearly 

data.   

 

Approximately 20% of households covered by the SHS Diary report more than 5% of their expenditures 

on non-CPI categories, mostly in the form of gifts, donations, land purchases and other similar 

expenditures that could also be considered an investment vehicle. According to the criterion that more 

than 95% of a household’s reported expenditures should conform to the CPI classification scheme, these 

outliers are the ones removed, resulting in a further reduction in the number of significant cross-price 

terms, while income elasticities and demographic effects are basically unchanged. At the 1% significance 

level, 144 cross-price terms are significant, or 1.5% of the total, while at the 5% level, we still have 627 

significant effects. Differences in estimates appear minimal. 

 

Little additional value was found in this version of the estimation, and no improvement in R2 was noted. 

The results presented herein refer to the estimation performed on the entire data set, not on the 

outliers-removed subset. In fact, running models for only sub-groups in the population is much more 

valuable than outlier removal, in terms of returning more significant parameter estimates and increasing 

R2 . 

 

3.5  Censored regression with Heckman 2SLS 

 

Because of the monthly frequency of our data, the proportion of zero expenditures on most semi-

durable, durable and non-contractual items is a rule, rather than an exception. The explanatory power 

(R2 of these equations) as presented in Appendix A1 is quite low for this reason.  

 One approach to deal with zero expenditures, which is especially useful in the context of our large 

demand system is the 2-stage Heckman technique (Heckman, 1978,1979) as developed upon by Lee 

(1978) and Nelson & Olsen, (1978) and Vermuelen (2001), and also applied empirically by Yen and Kan 

(2000, 2002) Shonkwiller, JS and Yen (1999) among others. 
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In the first stage, a Probit regression is run that explains the purchase/non-purchase incidence using 

socio-economic and demographic variables as this may be a result of habits, cultural factors or simply of 

the period of the interview. Then, we reformulate the dependent variable of the budget share equation 

as a conditional budget share observed only when a household made a purchase.  The conditional 

budget share equations involve the cumulative distribution function and the probability density 

functions evaluated at the predicted value of the latent variable used to define the Probit regression. 

The second stage involves augmenting the specification of the LAIDS or QAIDS model by an inverse Mills 

ratio computed in the first stage.  

In a preliminary trial of this technique, on Housekeeping services and Child Care services, the first stage 

Probit regression using all of our demographic variables correctly predicted 90% of the pairs, compared 

to the 45% prediction rate obtained with the naïve model that includes no explanatory variables except 

for the intercept. However, in spite of the power of the model, none of the parameter estimates were 

actually significant individually at any statistical confidence level. This is however a promising avenue for 

obtaining even better estimates of the parameters of interest to us.  



 

22 

 

4. Descriptive results of demand system parameter estimates 
 

In Appendices A and B, we report the findings of unrestricted LAIDS for the entire population, and for 

sub-groups in the following order: 

1. Appendix A - R2 of the equations – LAIDS for all households 

2. Appendix A - Group baskets – democratically aggregated by group 

3. Appendix B - LAIDS Income elasticities for sub-groups – with 95% confidence intervals 

 

4.1  Sociodemographic effects  

 

Estimating and presenting the estimated demographic parameters is the logical starting point. Indeed, 

adding income and price effects to the model afterward, in restricted and unrestricted form, makes little 

difference to the results that are obtained in terms of fixed effects.  

We highlight to the reader some of the points we noted: 

- Seasonality of items like Ice cream and motor vehicle fuel and public transit  

- Geography effects of rural vs suburban vs urban areas, for example on transportation 

expenditures but also across all expenditure categories.  

- Age composition effects on all categories, but particularly Prescription and non-prescription 

medicines, health care and eye care goods and services, financial services and across the 

consumer basket 

- Gender composition of household (presented below) 

We can provide our demographic effects upon request, but have no way to attach them to the present 

paper. There are 75 parameter estimates for each of the 140 I expenditure categories for the various 

sociodemographic variables, and close to half of them are significant in LAIDS and QAIDS form. For every 

group and functional form of the equation, we have 140x75=10500 values to report. We can only give 

some examples here.  

In Table 4A we report the quantity elasticities (% quantity increase associated with an additional 1% 

increase in female proportion of household adults), but only for basic classes with a significant 

estimated parameter. We note that an increased presence of females in the household mix decreases 

consumption of beef and various meats, increases that of fruits and vegetables, as well as of cheeses 

and other dairy products and has a downward effect on meals consumed outside of the home.  

Besides the expected effects on types of clothing and footwear purchased (men’s vs women’s) as well as 

watches vs jewelry, females also spend more on household supplies and furnishings, and much less on 

household tools.  

Females spend uniformly more than males on personal care, while spending significantly less on 

automobiles, motor vehicle fuel and recreational vehicles, but more on parking. No significant effect is 

noted on public transit use, but their recreational preferences (for example, reading materials and TV 
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subscriptions) are significantly different, as is the propensity of females to spend significantly less on 

alcohol and tobacco.  

Table 4a – % difference in Q purchased in response to an additional 1% female household members 

Expenditure category 
Elasticity Q 

(% females) 

Elasticity Q 

(% females) 

Fresh or frozen beef -0.17% Women's footwear (excl athletic) 1.53% 

Other fresh/frozen meat (excl poultry) -0.24% Men's footwear (excl athletic) -1.69% 

Ham and bacon -0.18% Athletic footwear -0.22% 

Other processed meat -0.23% Clothing accessories 0.31% 

Fresh or frozen fish  -0.15% Watches -0.39% 

Fresh milk -0.09% Jewellery 0.67% 

Cheese 0.13% Clothing material and notions 1.39% 

Other dairy products 0.33% Purchase leasing of passenger vehicles -0.29% 

Bread (including rolls and buns) -0.09% Rental of passenger vehicles -0.47% 

Breakfast cereal and other grains  0.11% Motor vehicle fuel -0.30% 

Apples 0.14% 
Passenger vehicle parts, accessories and 

supplies 
-0.48% 

Oranges 0.22% Passenger vehicle registration fees -0.08% 

Other fresh fruit 0.23% Drivers' licences -0.12% 

Fruit juices -0.09% Parking fees 0.16% 

Tomatoes 0.17% Rail bus and other intercity transport 0.32% 

Lettuce 0.14% Non-prescribed medicines 0.30% 

Other fresh vegetables 0.20% Eye care goods 0.33% 

Canned vegetables/other vegetable  0.11% Eye care services 0.30% 

Confectionery 0.26% Personal soap 0.33% 

Tea 0.39% Toiletry items and cosmetics 0.75% 

Soup -0.20% Oral-hygiene products 0.21% 

Pre-cooked frozen food preparations -0.13% Other personal care supplies/equip  0.28% 

Non-alcoholic beverages -0.21% Personal care services 0.86% 

Food in restaurants -0.21% Sporting and athletic equipment -0.57% 

Telephone services 0.14% 
Toys, games (excluding video games) and 

hobby supplies 
0.24% 

Postal and other communication services 0.58% Recreational services -0.24% 

Detergents and soaps - household 0.14% Purchase of recreational vehicles  -1.09% 

Other household cleaning products 0.27% 
Fuel, parts and accessories for 

recreational vehicles 
-1.44% 

Paper supplies 0.44% 
Insurance, licences and other services for 

rec vehicles 
-0.93% 

Plastic and foil supplies 0.28% Audio equipment -0.68% 

Pet food and supplies 0.48% Video equipment -0.35% 

Seeds, plants and cut flowers 0.42% Traveller accommodation -0.14% 

Other household services 0.86% Travel tours 0.24% 

Financial services -0.16% 
Cablevision and satellite services 

(including pay per view) 
0.13% 

Furniture 0.14% Use of recreational facilities and services -0.22% 

Household textiles 0.32% School TEXTBOOKS and supplies 0.41% 

Non-electrical kitchen utensils, table+cookware  0.29% Newspapers 0.65% 

Household tools (including lawn, garden, snow) -0.49% Magazines and periodicals 0.37% 

Other household equipment 0.28% Alcohol consumed outside of the home -0.87% 

Women's clothing 1.51% Alcohol consumed at home -0.63% 

Men's clothing -1.86% Tobacco -0.41% 

  Electronics -0.22% 
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4.2   Seasonal and geographic effects 

 

Plausible common-sense seasonal effects were found across the board, giving us little to comment on, 

besides presenting them below, for expenditures of Motor Vehicle Fuel.  

Table 4B –A subset of sociodemographic variables’ elasticity estimates for Motor Vehicle Fuel 

Variable Elasticity Variable Elasticity 

per65over -0.16 TORSub 0.21 

per25to64 NS RedDeer 0.28 

per15to24 NS MtlSuburb 0.29 

per4to14 NS ONSmall 0.29 

per0to3 EXCL QCSmall 0.30 

renters -0.06 Winnipeg 0.31 

Mortgage-paying homeowners NS BCIsland 0.32 

Mortgage-free homeowners EXCL StJohns 0.33 

carsdensity 0.58 Nanaimo 0.34 

females as % of household 0.29 Charlottetown 0.34 

jan NS BCInt 0.35 

feb 0.1 STJOHNNB 0.39 

mar NS QCRural 0.42 

apr 0.11 CapeB 0.43 

may 0.1 ONRural 0.43 

jun NS Moncton 0.43 

jul 0.15 NFSmall 0.43 

aug 0.13 Kamloops 0.45 

sep 0.11 SKOther 0.46 

oct 0.11 NSSmall 0.48 

nov NS Brandon 0.51 

dec EXCL NBrur 0.54 

  Summerside 0.62 

  NBSmall 0.63 

  NFrur 0.67 

  MbOther 0.69 

  NSrur 0.73 

  PEIrur 0.86 

Toronto – city is the geographical dummy excluded 

Geographies not significantly different than Toronto-city: Calgary, Edmonton,  Gatineau,  GrandePrairie,  Halifax,  Hamilton, Kelowna,  

Lethbridge, London, MedicineHat, Montreal, Moosejaw,  VilledeQuébec, Regina, Saskatoon, Thunder Bay, Vancouver, Victoria,  Windsor, 

Ottawa. 
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As we expected, motor vehicle fuel consumption is very elastic to the density of cars already owned or 

leased at the month of the interview, per household adult. It also constitutes a larger part of the budget 

for suburban dwellers, but even more so for rural and small-town dwellers. Seasonal effects seem to 

indicate that the colder months of November, December, January, March (and also surprisingly, June) 

are months of reduced driving.  

For ice cream, we observe seasonally significant increases during the summer months, May to August, 

with June and July being the peaks of consumption. Many significant seasonal effects are obtained for a 

significant subset of the 140 expenditure categories in our model. They can also be measured in the 

consumption of electricity and gas for home heating, which did not enter into the model that we are 

discussing. Because we obtain very credible seasonal effects from our data source, subsequent analysis 

can be carried out specifically on the seasonality of consumption in Canada. However, this is not the 

main scope of this current application.  

 

4.3  Income elasticities 

LAIDS and QAIDS income elasticities are provided in figure form for all expenditure categories, in 

Appendix 2b. Much international material exists for like-for-like comparison, and we encourage the 

reader to pursue these comparisons. We also have tried the nonparametric technique via log smoothed 

income curve estimates to detect non-linearities, as in Blundell and Banks (1997), finding so far little 

evidence of non-linearities, particularly in the Food category. These will be available at a later date.  

 

We want to highlight some interesting points from the income effects seen by group. While our all-

households LAIDS model returned no inferior elasticities for any consumption category, our group-

specific LAIDS did indeed identify several categories of goods as inferior, such as potatoes and 

margarine, which remain inferior for all groups we looked at. There are also expenditure categories 

which differ in categorization according to group.  

Some interesting effects are seen for example in cheese and fresh or frozen fish, which are superior 

goods for the lowest income quintile but not for others. Seniors-only households appear to see butter 

eggs and ice cream products as inferior goods, contrary to other households.  

The reader is encouraged to compare and peruse Appendix B2 for more such comparisons. The 

differences in the constant-utility indexes of these sub groups due to differences in income effects will 

be seen in Section 5: Applications.  
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4.4   Price elasticities  

Relatively little is found in the way of significant and credible price elasticities in our estimations to date. 

There do exist some encouraging estimates however, which we discuss herein.  

There are other, not so plausible but statistically significant parameter estimates, which we do not 

present, since we do not expect them to persist when more price regimes and more households are 

added to the estimation. This is likely a result of temporary price collinearity over some of the 36 

months of our estimation, which we hope will not persist in the longer term.  

In the last, restricted version of LAIDS, at the 1% significance level, we only find 161 price effects, (or 

1.7% of the possible 9050 interactions) to be significant. We find approximately 6% of price effects to be 

significant at the 5% level for any defined group or the entire population. We also have obtained QAIDS 

estimates for the entire population, which are often very close to the LAIDS estimates and return 

approximately the same results.  It is not possible to list these thousands of parameter estimates 

obtained to date within this paper; only a subset are presented, in Tables 4b and 4c. These are, in our 

judgement some effects that may persist in later estimations, after adding more years of household 

expenditure and price series data to our models. Besides these, we also see some substitutability 

between pork and chicken, as well as possible substitution and complementarity effects across major 

groupings, for example between some clothing categories and other categories in transportation and 

recreational services. We are unable to state, at this stage of our research, if these will be confirmed by 

further estimations. If it is the case, then separability across major groupings, as discussed in 3.1.1 is not 

such a big concern, and the estimation should continue to be carried out across 140 expenditure 

categories simultaneously.  

We interpret this state of price elasticity estimates as rather unsurprising for the time period studied. In 

the absence of a major price shock common to all the varieties of consumption items in any given 

expenditure category, we should not expect to observe significant price substitution effects. The highly 

aggregated 140-category level that we are working at contains a great amount of product variety within 

each category. The price level applied in a given month or geographic area to represent the price of all 

Women’s clothing, or items like Electronics, Furniture and Household tools, is expected to only be 

somewhat related to the price that the household actually faced when their particular purchase was 

made. This is because of the large amount of variation on the outlet and product variety dimensions.  It 

is not surprising therefore that the price substitution terms of motor vehicle fuel returned the most 

plausible estimates. We find these to be interesting and plausible effects, including complementarities 

with new car purchases and traveller accommodation, as seen below in Table 4b. We attribute being 

able to observe these effects to Motor Vehicle fuel being a rather homogenous product, with all of its 

varieties subject to very similar price setting mechanism, which, crucially, posted large fluctuations over 

time.  

 

We obtain estimates of the own-price elasticity of Motor vehicle fuel (motor vehicle fuel) of between -

0.1 and -0.35, depending on the population sub-groups. A motor vehicle fuel own-elasticity of -0.3 

seems to be the average for all households, and is also likely for the general population, when compared 

to Statistics Canada data on vehicle registrations, motor vehicle fuel sales and motor vehicle fuel prices 
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for the National Accounts.  Some models, including our latest versions of QAIDS, estimate this own-price 

effect to be as low as -0.14 for the entire population.  

Table 4 b - Price elasticities in the transportation sector, QAIDS and LAIDS subgroups models 

Price elasticity between 

QAIDS-All 

Households 

LAIDS 

Lowest 

quintile 

LAIDS 

Seniors 

only 

LAIDS Not 

seniors 

only 

PURCHASE LEASING OF PASSENGER VEHICLES / 

PARKING FEES 0.24   0.27 

PURCHASE LEASING OF PASSENGER VEHICLES / 

AIR TRANSPORTATION 0.39   0.52 

RENTAL OF PASSENGER VEHICLES  / AIR 

TRANSPORTATION -3.51   -6.18 

MOTOR VEHICLE FUEL – MOTOR VEHICLE FUEL  -0.31 -0.11  -0.12 

MOTOR VEHICLE FUEL – VEHICLE REGISTRATION 

FEES N/S -0.31   

MOTOR VEHICLE FUEL -  PASSENGER VEHICLE 

INSURANCE PREMIUMS 0.24   0.29 

MOTOR VEHICLE FUEL   TRAVELLER 

ACCOMMODATION -0.21   -0.22 
 

 

 

There are other effects that may hold in future estimations based on additional years of data, such as 

the complementarity of beef with bread and buns, as well as potatoes.  

 

 

Table 4 c -Selected price elasticities in the food sector, QAIDS and LAIDS subgroups models 

Price elasticity between 

QAIDS-All 

Households 

Lowest 

quintile 

Seniors 

only 

Not 

seniors 

only 

BEEF -  BREAD (INCL ROLLS 

AND BUNS) -1.45 -2.1 -1.81 -1.21 

Beef – Potatoes -0.43 N/S -0.53 -0.44 

 

 

Because of the preliminary nature of our price effects matrix, we apply these price elasticities 

selectively, in the preliminary calculations of a constant-utility index for sub-groups of the population, in 

Section 5. 3 and 5.4.  

We discuss the provisional approach that we take, while we wait to improve our results by applying 

2013 and 2014 price and consumption data to our model.  
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5. Applications 
 

In this preliminary version, we apply our demand system parameters to estimating constant-utility 

indexes for sub-groups, and compare them to the fixed-basket indexes for the 36 months of data that 

our estimated parameters are based on. We have 10 distinct provincial-level price regimes, which share 

approximately 32 national-level price series. We can adapt these price regimes to reflect the city level, 

by adding certain city-specific price series, such as for parking, taxi fares and public transit services.  

We present group and population fixed basket indexes, aggregated arithmetically and geometrically and 

we compare these with the constant-utility index corresponding to LAIDS. We do this in steps, looking 

separately at the impact made by each term of the LAIDS cost function.  

 

5.1.1   Arithmetic Fixed-basket indexes 

 

Table A shows the average Canadian fixed basket index for population sub-groups as well as the entire 

population over this period. Newfoundland and Nova Scotia post the highest rates of price increase 

during these 36 months, and Alberta the lowest.  

 

TABLE 5A – % Difference in arithmetic fixed-basket indexes, January 2010 to December 2012  

 All Seniors Not seniors Low quintile 

NF 7.1% 7.6% 7.0% 7.5% 

PEI 4.9% 5.3% 4.8% 5.3% 

NS 6.9% 7.2% 6.8% 7.0% 

NB 4.3% 4.5% 4.3% 4.5% 

QC 5.3% 5.4% 5.3% 5.4% 

ON 5.6% 5.8% 5.5% 5.8% 

MB 5.3% 5.0% 5.4% 5.5% 

SK 5.8% 6.0% 5.8% 6.5% 

AB 4.1% 4.4% 4.1% 4.3% 

BC 5.0% 5.4% 4.9% 5.3% 
 

 

The arithmetic fixed-basket index we employ is closest to a Marshall-Edgeworth index, as the weights 

represent a democratically aggregated average household over all 36 months.  

An arithmetic index can easily be decomposed, so that the sum of contributions to the change of the 

index is additive, and the sum of all relative contributions to the change equals to 100%.   
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5.1.2  The LAIDS Constant-Utility index 

 

We present again the full cost function from Formula 8a.  

 

                    FIRST TERM            SECOND TERM                  THIRD TERM 

0 0

1 1 1 1

1
ln (p,u) ln ln ln

2
i

NN N N

i i ij i j i

i i j i

c p p p u p
βα α γ β

= = = =

= + + +∑ ∑∑ ∏      (8a) 

 

The actual cost that must be incurred in any given price regime is the exponential of this function. The 

constant utility index, compared to a base period, is the ratio of the minimum costs required to attain 

the same utility level in different price regimes, compared to the minimum cost in the base period.  

We want to address the three terms of the formula individually, to identify the baseline scenarios where 

there are no demographic (or fixed) effects, no income substitution effects and only perfect own-price 

effects.   

 

5.1.3  Fixed effects – first term of the formula 

 

The first term of the formula is 0α which is not estimated and drops out when comparing exponentials 

of the cost function. The second term, in the absence of any other demographic or fixed effects, is just 

the sum of all of the expenditure shares of each category i multiplied by the natural logarithm of the 

price of each i.  

 

5.1.4  Third term of the LAIDS cost formula – Income effects 

 

We note that the homothetic case is where all iβ terms are equal to 0. In this case, there are no income 

effects. This is because in a geometric average, the constant 0uβ term makes no difference by itself 

when it is unchanging between time periods, ie. not multiplied by any other term that varies. When 

comparing ratios of the exponential, this is mathematically equivalent to the entire last term dropping 

out. 

 

5.1.5  Middle term of the LAIDS cost formula – Price effects 

 

The only matrix of γ  terms that results in the middle term dropping out and also meets the additivity 

conditions is a matrix of zeros, in which case the second term has no impact on the constant-utility index 

because it drops out. This is because the additivity conditions require that all the columns and rows 
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continue to add up to 0. Such a price substitution matrix corresponds to a perfect (-1) own-price 

elasticity of each expenditure category. Hence it is the scenario of perfect own-price elasticity.  

We briefly discuss the case where we would want to introduce a specific parameter from our empirical 

estimation in the matrix, as shown in Table 5a below, supposing that only one of our estimated terms 

was significant, but the other terms are not. 

As an example, we show the scenario where we want to introduce an own-price elasticity of -0.31 for 

motor vehicle fuel, in a basket, where motor vehicle fuel represents 4.5% of the budget, and items 2 and 

3 take up the remainder so that their sum remains 0. Introducing this term requires first of all creating 

artificial values for the adjoining light grey cells. Subsequently, the dark grey boxes will also have to 

contain a further set of 4 artificial values so that the additivity conditions required for homogeneity 

continue to be met across all rows and columns of the matrix.  

Table 5a – Example of a 3x3 γ  matrix of price substitution terms 

  i = 1 i = 2 i = 3 

i = 1 (w = 0.045) -0.3 1,2γ  
1,2γ  

i = 2 (w = 0.55) 1,2γ  
2,2γ  

2,3γ  

i = 3 (w = 0.405) 1,3γ  
2,3γ  

3,3γ  

     

 

As we introduce more significant estimates of price elasticities into the matrix, the confidence that we 

have in the results of the price substitution matrix will increase. In 5.3 and 5.5, we discuss possible 

solutions to understanding the impacts of the price substitution terms, when not all of the estimated 

terms can be based on significant estimated results. We also propose as a best solution, that the non-

significant parameter estimates may be applied as estimated in an iterative, Monte Carlo method. 

 

5.2.1   A Constant-Utility index under homotheticity and perfectly elastic own-price effects  

 

In such a scenario, imposing no income or demographic effects and a matrix of zeros for price effects, 

the minimum cost to be incurred under any given price regime is the exponential of the sum of all of the 

alpha intercept terms multiplied by the natural logarithm of price. This is identical to the Stone log-linear 

index that we used in our estimation of the LAIDS; it can also be described as a weighted geometric 

average, thus identical to a geometric Young average of ratios.  

We see in Figure 5A that it is the geometric averaging has a pronounced downward impact on the index, 

when compared to its arithmetic counterpart. Inter-group differences in inflation become quite trivial 

with the geometric formula, and do not necessarily follow the same direction as in the arithmetic 

indexes. Depending on the group in question, the rate of inflation is 24% to 29% lower as calculated 

geometrically. Whereas seniors-only households would post the highest inflation rate in the arithmetic 

case, the low income quintile's inflation is highest with a geometric index. This can be interpreted as the 

impact of perfectly elastic own-price effects compared to no price effects at all in the arithmetic case.  
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Unlike its arithmetic counterpart, which can be easily decomposed to show relative effects of each 

income category, a decomposition of the geometric mean will not be additive to the dollar amounts 

corresponding to the change in the minimum cost.  

 

Figure 5A – Arithmetic Fixed basket and geometric (fixed-share) indexes 

Newfoundland price regimes, Jan 2010 to Dec 2012

 

After this first step, we conclude that between-group differences in inflation due to basket composition 

and differences in the price evolution of the different categories, must be quite minimal during this time 

period. 

We also note the mathematical and statistical interpretation of the difference made by a price 

substitution matrix of zeroes.  Due to Jensen’s (1906) inequality, an arithmetic mean will always be 

higher than a geometric mean.  According to Silver and Heravi (2004), the change in the natural 

logarithm of price variation between periods completely accounts for the difference between 

(unweighted) arithmetic and geometric averages that use the same prices.  Applying this in weighted 

form should in principle, allow us to account for the difference between the geometric equivalent of an 

arithmetic index result and vice versa.  
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5.2.2   Income Effects 

 

We now want to move beyond the homothetic case and add our estimated parameters of income 

substitution. In the LAIDS cost function, the income effects term is the Cobb-Douglas price aggregator in 

the b term of PIGLOG cost functions. It references the product of the effects of the individual price to 

the power of the beta terms of each item, given the price regime under consideration. 

 

 

 

As already mentioned, the third term did not actually drop out during the calculation of the previous 

step, but the fact that it is an unchanging value between price regimes means it made no impact on the 

constant-utility index when taking the ratio of the exponentials of the above function. The fixed value of 

0uβ was already addressed in Section 2; in our case it is equal to ln (M/P). In the previous sub-section 

that addressed the scenario of no income effects, this fixed value was multiplied by 1, which is the 

homothetic case where all β  terms are zero.  

The 0uβ  value of approximately 5.6 corresponds to an average yearly expenditure of $28,000 per adult 

on in-scope CPI categories during this period, given the P levels used. We fix this value, which becomes 

the reference utility level when calculating the constant-utility index for all households.  However, when 

calculating constant-utility indexes for a given sub-group of the population, it appears more appropriate 

to fix the utility level at the average for the group in question, instead of evaluating the index at the 

same utility level for all groups. Income effects are to be evaluated at a certain 0uβ  level, and hence will 

have more of an impact at higher utility levels, due to the nature of the formula. Therefore, in the case 

of lower-quintile households, a lower level of ln (M/P) results in a diminished impact of the income 

effects. Indeed, the value of 0uβ for which we evaluate the lowest income quintile is equivalent to 

around $13,000 per adult in expenditures, in the first (reference) time period of comparison, which is 

January 2010.  

Summing this to the first term from the preceding sub-section and as before, taking the exponential, 

gives us the minimum cost for the established level of utility, now including income effects.  

 

ln	(�) = 	
 + ∑ 	��� ln�+	��
� ���
�

��
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Figure 5B: Constant utility index – impact of income effects under NF Price regimes

 

We see that non-seniors and seniors would have been similarly impacted by income effects during this 

period, but to different degrees. In contrast, lowest quintile households experienced at times different, 

but at times similar income effects from the rest, with a less volatile inflation experience. This is due to 

the diminished importance of their income effects.  

In general, by the end of the period, income effects tended to have a rather pronounced inflation-

lowering impact on the constant utility index for all groups considered, although this was not the case at 

all points in time.  

It is possible to identify the major contributors in the b(p) income effects term7  to understand the 

source of these impacts. The magnitude of the β terms is positively related to expenditure shares of the 

expenditure categories and also to the actual income substitution effects. β terms that are positive 

represent superior goods, while negative β terms exist for less than superior goods. The change in the 

value of the pβ
 terms are the only driver of differences in the income effects part of the LAIDS cost 

function that we are considering. Thus, a bilateral comparison can be made between any two time 

periods to identify the main expenditure categories that contributed to differences. Table 5B shows the 

top 5 upward and downward contributors to seniors’ change in the income effects term between 

January 2010 and December 2012. 

 

 

 

                                                           
7 Decomposition will not equal to 100, because of the geometric averaging. We will propose methods of 

decomposing income effects in a subsequent instalment of our research.  
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Table 5B – Seniors-only households, top five (-/+) contributors to income effects 

 

, 35 , 0
i i

i t i t
p p

β β
= =−

 

Income 
elasticity , 35i t

p =  

CABLEVISION AND SATELLITE 
SERVICES 
 (INCLUDING PAY PER VIEW 
TELEVISION) -0.0019 -0.13 112.8 

PURCHASE AND LEASING OF 
PASSENGER VEHICLES -0.0016 2.87 98.5 

MOTOR VEHICLE FUEL -0.0014 0.77 114.7 
PASSENGER VEHICLE INSURANCE 
PREMIUMS -0.0014 0.24 103.0 

BREAD (INCLUDING ROLLS AND BUNS) -0.0012 0.16 128.9 

HOUSEKEEPING SERVICES 0.0005 3.25 112.2 

PASSENGER VEHICLE MAINTENANCE 
AND REPAIR SERVICES 0.0009 1.78 111.7 

FINANCIAL SERVICES 0.0009 1.48 124.3 

TRAVEL TOURS 0.0021 1.84 137.4 

PRESCRIBED MEDICINES 0.0034 -0.38 76.4 

    
 

 

We note that the income effects of superior goods (more than unit elastic), like housekeeping services 

will have an upward impact on the constant utility index when their prices increase. We also note that 

the opposite is the case when their prices decrease, as is seen with purchase and leasing of passenger 

vehicles. This seems intuitive. We also note that expenditure categories with a low income elasticity 

(less than unit elastic) will actually have a downward impact on the constant utility index when their 

prices increase, like in the case of motor vehicle fuel or insurance.  

The income effects of less than unit elastic categories that experience a price decrease will impact the 

index upward. This is the case with prescribed medicines. Although this may appear counterintuitive at 

first, it is actually the case arithmetically. Conversely, relatively inferior expenditure categories 

contribute downward when their price increases, as is the case with Cablevision and satellite services, 

the main downward contributor for seniors.  

We also see that motor vehicle fuel and new car purchases are two of the main drivers of income effects 

over this period, but as we note from the comparison with Table 5C, seniors are less impacted than non-

seniors by motor vehicle fuel impacts because of the lower relative proportion of these categories in 

their basket. The impact of new vehicle purchases is just slightly higher for seniors.   
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Table 5C – Not seniors-only, top five (-/+) contributors to income effects 

 , 35 , 0
i i

i t i t
p p

β β
= =−  

Income 
elasticity , 35i t

p =  

MOTOR VEHICLE FUEL -0.0023 0.64 114.7 

PURCHASE LEASING OF PASSENGER 
VEHICLES -0.0014 2.53 98.5 

PASSENGER VEHICLE INSURANCE 
PREMIUMS -0.0012 0.34 103.0 
CABLEVISION AND SATELLITE SERVICES 
(INCLUDING PAY PER VIEW TELEVISION) -0.0011 0.32 112.8 

Electronics -0.0010 1.48 77.7 
PASSENGER VEHICLE MAINTENANCE 
AND REPAIR SERVICES 0.0005 1.38 111.7 

FOOD IN RESTAURANTS 0.0005 1.13 109.4 

RECREATIONAL SERVICES 0.0006 1.26 157.0 

TRAVEL TOURS 0.0008 1.34 137.4 

PRESCRIBED MEDICINES 0.0015 0.40 76.4 

    
 

 

We see that the cumulative impacts of inflation-lowering income effects and inflation increasing effects 

are lower for households that were not seniors-only households, which is a combination of the effect of 

different expenditure shares, as well as different elasticity estimates, which both lead to differences 

between the groups in terms of their 
i

β  coefficients.  

Motor vehicle fuel and purchase and leasing of passenger vehicles are the two main drivers of lower 

inflation due to income effects for this group as well.   

For the lowest quintile, cablevision, electronics and video equipment are the main income effects 

contributing downward, while food in restaurants is the main contributor upward.  

 

Table 5D – Lowest income quintile, top five (-/+) contributors to income effects 

 , 35 , 0
i i

i t i t
p p

β β
= =−  

Income 
elasticity , 35i t

p =  

CABLEVISION AND SATELLITE 
SERVICES (INCLUDING PAY 
PER VIEW TELEVISION) -0.0020 0.24 112.8 

Electronics -0.0019 2.28 77.7 

VIDEO EQUIPMENT -0.0014 1.88 66.8 

PASSENGER VEHICLE 
INSURANCE PREMIUMS -0.0013 0.40 103.0 

TELEPHONE SERVICES -0.0012 0.34 104.8 

AIR TRANSPORTATION 0.0004 1.48 108.5 

NON-PRESCRIBED 
MEDICINES 0.0004 1.44 111.1 

RECREATIONAL SERVICES 0.0006 1.61 157.0 

TRAVEL TOURS 0.0010 1.76 137.4 

FOOD IN RESTAURANTS 0.0014 1.50 109.4 
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We want to resume what we learned about the income effects in the LAIDS cost function in Table 5E.  

Table 5 E – Relationship between income effects, price change and constant-utility index 

 

Income Elasticity 
Less than superior (< 1) 

i
β  < 0 

Income Elasticity 
Superior (>1) 

i
β  > 0 

Price decrease Higher constant utility index Lower constant utility index 

Price increase Lower constant utility index Higher constant utility index 

 

We also want to see if the conclusions arrived at from Newfoundland hold for other provinces’ price 

regimes. As expected, this is indeed the case, although the relative impacts upon the groups studied 

does not necessarily hold across all provinces in Canada to the same degree.  

In Figure 5C, we see that seniors and non-seniors experienced quite similar compositional price changes 

as well as having a very similar sum total of income effects upon their constant-utility index in Quebec. 

At the same time, lower-quintile households experienced beneficial impacts upon their constant-utility 

index, but not as much as all of the other groups identified.  

 

Figure 5C: Constant utility index – impact of income effects under Quebec price regimes 

 

Although the price trajectories of many expenditure categories are similar between provinces, 

important differences can exist in categories such as utilities, or certain categories of services. 
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Figure 5D: Constant utility index – impact of income effects under Ontario price regimes 

 

 

 

Figure 5E: Constant utility index – impact of income effects under B.C. price regimes 
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5.2.3  The impact of price effects 

 

Whereas the income and compositional effects studied so far involve relatively simple operations with 

vectors of 140 coefficients, the price effects term is characterized by a symmetric matrix, with adding up 

conditions of 0 across all rows and columns of this matrix.  

The reference case has been the N x N matrix of zeroes that corresponds to own-price elasticity values 

of -1 on the diagonal, representing inversely proportional change in own-Q consumed in response to 

changes in P. This means that, in order to continue to meet the adding-up conditions, the sum of all the 

other values on the row and columns (i and j) must equal to 0, as explained in Section 5.1.3. This 

scenario of only negative own-price elasticities is what has been assumed in all of the results presented 

so far.   

If we want to introduce at least one estimated own or cross-price substitution term, the middle term of 

the LAIDS cost function 
1 1

1
ln ln

2

N N

ij i j

i j

p pγ
= =

∑∑ , requires us to multiply, for a given time period, all of the 

140 
ijγ s by the prices of both expenditure categories i and j, which is a matrix containing 19600 values 

in total. However, the matrix is symmetric, with the numerators of own-price elasticities on the diagonal 

where i = j, which makes 9870 unique γ parameter estimates in total, 140 of them being the own-price 

terms. There are therefore 19600 terms summed, and then divided by 2 in this middle part of the LAIDS 

cost function, to account for every price and 
ijγ parameter appearing twice in the aggregation.  

Our current estimated price effects matrix is not in its final form, as explained in Section 4.3. From our 

model estimates, a very small proportion of the coefficients have a significant parameter estimate, and 

some of these are still likely to be spurious.  

In a future scenario, where several terms are significant and we want to apply them, we are still likely to 

face a somewhat similar scenario: We will possess, as we do now, only some, but not all significant 

parameter estimates in the entire 
ijγ matrix, which has places for 9870 unique coefficients, but with the 

adding up conditions explained in Section 2, requiring  

1

N

ij

j

γ
=

∑ = 0, 
1

0
N

ij

i

γ
=

=∑ - in other words, a sum of zero for all the rows and columns of the 
1

N

ij

j

γ
=

∑ matrix. 

 

For now, we approach this question via simulations, to compare the potential impact of price-

substitution effects compared to compositional effects and income effects under various scenarios.  
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5.3  Simulations on the price substitution matrix 

 

We set up the simplest possible example, of motor vehicle fuel versus a numeraire good, whose price 

index is the arithmetically aggregated price index of everything else in the basket besides motor vehicle 

fuel. Motor vehicle fuel takes the average population share, so that 
i

w  of motor vehicle fuel is 4.5%.   

We introduce a range of values for the 
ijγ terms, beginning with 0, the perfectly own-elastic case, and 

then applying a range of values for the own-price elasticity of motor vehicle fuel, to ascertain its impacts 

upon the simulated index.  

Because of the adding up conditions, the sum 
1

N

ij

j

γ
=

∑ must always continue to equal 0.  

Since, the 
ijγ matrix involved in such a scenario is only 2 x 2 in size, and only has 3 unique terms, 

because of the symmetry conditions. An example that can be simulated with terms while meeting the 

additivity conditions: 

,restgγ = -0.031, 
,ggγ = 0.031, 

,rest restγ = 0.031 

 

This corresponds to an estimate of -0.31 for own-price elasticity of motor vehicle fuel.  

In Table 5F, we illustrate a matrix that corresponds to our differing population sub-groups model 

estimates, of about a -0.11 own-elasticity of motor vehicle fuel.  

 

Table 5F – An example γ  matrix that corresponds to an own-price elasticity of -0.11 for motor vehicle 

fuel 

 
MOTOR 

VEHICLE FUEL REST 

MOTOR VEHICLE 
FUEL 0.040 -0.040 

REST -0.040 0.040 

 

This matrix ensures adding up of motor vehicle fuel with the rest of expenditures, while imposing the 

restriction of an elasticity of all the rest where the numerator is equal to that of motor vehicle fuel. For 

example, if the own-elasticity of all other expenditures must be -0.97, almost perfectly own-price elastic.  
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Table 5G – Difference in the value of the first, second and third terms of the LAIDS cost function in 

simulations based on Newfoundland Price regimes 

 Simul 1 Simul 2 Simul 3 Simul 4 Simul 5 

Own-price elasticity motor vehicle fuel -0.11 -0.33 -0.56 -0.78 -0.89 

Own-price elasticity all else -1.04 -1.03 -1.02 -1.01 -1.01 

Difference in exp(income effects) t=35/t=0 -0.00112 -0.00112 -0.00112 -0.00112 -0.00112 

Difference in exp(income effects*uB0) t=35/t=0 -0.00649 -0.00649 -0.00649 -0.00649 -0.00649 

Difference in exp(price effects) t=35/t=0 0.0001 0.0001 0.00005 0.00003 0.00001 

Difference in exp(compositional effects)  t=35/t=0 -0.00304 -0.00304 -0.00304 -0.00304 -0.00304 

 

As seen from our preliminary simulations, potential price effects beyond the baseline scenario appear to 

have a very minimal effect on the LAIDS cost function. The index difference made by calculating the 

index based only on the exponential of the middle (price effects) term of the LAIDS cost function, gives 

an index change that is 30 times smaller in magnitude than an index of the compositional effects, when 

we set the own-price elasticity of motor vehicle fuel of -0.11. Its relative impact diminishes further and 

approaches zero with more pronounced downward own-elasticities which approach the baseline case of 

own-elasticities of -1 and no cross-price elasticities. 

By comparison, income effects are just over twice as important as compositional effects in terms of the 

index change in all of our simulations at an average expenditure level of $28000 per year, and they are 

approximately equal in impact compared to compositional effects at a lowest income quintile 

expenditure level of approximately $13,000.  

 

5.4  Further price substitution simulations 

 

We have also begun simulating more complex cases, including of complementarities, starting with 

Travellers’ Accommodation and Motor Vehicle Fuel. We see that complementarity in theγ matrix can 

result in ambiguous results. For example, as the prices of motor vehicle fuel increased sharply during 

this period, the prices of its complements, for example, automobile purchase and leasing, actually 

decreased, while those of traveller accommodation increased, albeit at approximately the average rate. 

The overall effect is unknown for now, although simulation exercises can provide upper and lower 

bounds to these effects and we will share results soon.  

 

5.5  Applying the complete γ matrix including non-significant terms 

 

Another option that we are pursuing is to apply the existing, fully restricted estimated price effects 

matrix as-is, including all significant and non-significant parameter estimates. These will meet all of the 

symmetry and additivity conditions and give us a result that can still be interpreted, albeit with caution. 

Monte Carlo simulations on this matrix, allowing values to vary within their estimated confidence 

intervals, is a potential method for testing the range of potential impacts.  
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6. Conclusions 
 

In this preliminary version of our demand system application to group constant-utility indexes, we have 

analysed the properties of the LAIDS cost function, given the parameter estimates and price series that 

we used throughout our estimation.  

The LAIDS and QAIDS parameters obtained are encouragingly similar, which bodes well for other 

demand system functional forms that we will estimate in the future. Likewise, the effects of 

demographic variables and the income elasticities estimated appear to differ very little between the 

different models we have attempted. 

Given these values of parameters, we have seen that compositional effects provide for very little 

differentiation between the constant-utility indexes of different groups in society. At the same time 

however, differences made by income effects appear to be quite important.  

For all groups and for most of the time period studied, income effects had a downward impact on the 

experience of inflation as measured by the constant-utility approach, and were approximately as 

important as compositional (or basket) effects for the lower-income quintile. Income effects were 

approximately twice as important for the average income household compared to basket composition 

effects. 

We have also noted that in its simplest form, with no income and only perfectly elastic own-price effects 

imposed, the LAIDS and QAIDS cost functions will always be lower than an arithmetic fixed-basket index 

result which uses the same prices and weights.  

In our price substitution effects simulations to date, using estimated coefficients for own-elasticities, we 

have found that the impact of departing from the baseline scenario of -1 own-price elasticities is rather 

minimal, in comparison to departing from the homothetic scenario. This, together with the fact that 

similar price elasticities appear to be very similar between the groups studied, it seems unlikely that in 

the future we will find major differences between group constant-utility indexes that are due to 

different price substitution parameters.  

We ended by proposing an additional step, in order to account for possible deviations from the baseline 

price-elasticity case. In a more final version of this application, we hope to present a constant-utility 

result that also incorporates our estimated price substitution matrix, and that allows us to test the 

impacts made by the various parameter estimates of price elasticity terms in this matrix, even the ones 

that are not statistically significant.  
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APPENDIX A - Subgroup Baskets and Equation R-squared and category 

expenditure shares (w)

 LAIDS eq R-

Square

All 

households 

w (%)

Seniors-only 

hhlds w (%)

Not seniors-

only hhlds w 

(%)

Lowest income 

quintile w (%)

FRESH OR FROZEN BEEF 0.03 0.6% 0.6% 0.6% 0.8%

FRESH OR FROZEN PORK 0.03 0.3% 0.3% 0.3% 0.4%

OTHER FRESH OR FROZEN MEAT (EXCLUDING POULTRY) 0.07 0.9% 1.0% 0.9% 1.1%

FRESH OR FROZEN CHICKEN 0.03 0.4% 0.4% 0.5% 0.6%

OTHER FRESH OR FROZEN POULTRY MEAT 0.03 0.1% 0.1% 0.1% 0.1%

HAM AND BACON 0.03 0.1% 0.2% 0.1% 0.1%

OTHER PROCESSED MEAT 0.07 0.7% 0.8% 0.7% 0.9%

FRESH OR FROZEN FISH (INCLUDING PORTIONS AND FISH STICKS) 0.02 0.2% 0.2% 0.2% 0.3%

CANNED AND OTHER PRESERVED FISH 0.02 0.1% 0.1% 0.1% 0.1%

SEAFOOD AND OTHER MARINE PRODUCTS 0.02 0.1% 0.2% 0.1% 0.2%

FRESH MILK 0.14 0.6% 0.7% 0.6% 0.8%

BUTTER 0.04 0.1% 0.1% 0.1% 0.1%

CHEESE 0.05 0.6% 0.6% 0.6% 0.7%

ICE CREAM AND RELATED PRODUCTS 0.04 0.1% 0.2% 0.1% 0.2%

OTHER DAIRY PRODUCTS 0.05 0.4% 0.5% 0.4% 0.5%

EGGS 0.07 0.2% 0.2% 0.2% 0.2%

BREAD (INCLUDING ROLLS AND BUNS) 0.14 0.6% 0.8% 0.6% 0.9%

BISCUITS 0.06 0.3% 0.4% 0.3% 0.3%

OTHER BAKERY PRODUCTS 0.05 0.4% 0.5% 0.4% 0.5%

RICE (INCLUDING RICE-BASED MIXES) 0.02 0.1% 0.1% 0.1% 0.1%

BREAKFAST CEREAL AND OTHER GRAIN PRODUCTS (EXCLUDING INFANT FOOD) 0.06 0.5% 0.5% 0.5% 0.5%

PASTA PRODUCTS 0.05 0.1% 0.1% 0.1% 0.2%

FLOUR AND FLOUR BASED MIXES 0.04 0.1% 0.1% 0.1% 0.1%

APPLES 0.03 0.1% 0.1% 0.1% 0.2%

ORANGES 0.05 0.1% 0.1% 0.1% 0.1%

BANANAS 0.09 0.1% 0.2% 0.1% 0.2%

OTHER FRESH FRUIT 0.09 0.5% 0.7% 0.5% 0.7%

FRUIT JUICES 0.05 0.2% 0.3% 0.2% 0.3%

OTHER PRESERVED FRUIT AND FRUIT PREPARATIONS 0.05 0.2% 0.3% 0.2% 0.3%

NUTS 0.03 0.1% 0.2% 0.1% 0.2%

POTATOES 0.07 0.1% 0.2% 0.1% 0.2%



APPENDIX A - Subgroup Baskets and Equation R-squared and category 

expenditure shares (w)

 LAIDS eq R-

Square

All 

households 

w (%)

Seniors-only 

hhlds w (%)

Not seniors-

only hhlds w 

(%)

Lowest income 

quintile w (%)

TOMATOES 0.05 0.1% 0.1% 0.1% 0.2%

LETTUCE 0.03 0.1% 0.1% 0.1% 0.1%

OTHER FRESH VEGETABLES 0.07 0.6% 0.7% 0.6% 0.8%

FROZEN AND DRIED VEGETABLES 0.04 0.1% 0.1% 0.1% 0.1%

CANNED VEGETABLES AND OTHER VEGETABLE PREPARATIONS 0.03 0.5% 0.6% 0.4% 0.5%

SUGAR AND SYRUP 0.04 0.1% 0.2% 0.1% 0.2%

CONFECTIONERY 0.05 0.4% 0.5% 0.4% 0.4%

MARGARINE 0.07 0.1% 0.2% 0.1% 0.1%

OTHER EDIBLE FATS AND OILS 0.02 0.1% 0.1% 0.1% 0.1%

COFFEE 0.02 0.2% 0.2% 0.2% 0.2%

TEA 0.03 0.1% 0.1% 0.1% 0.1%

CONDIMENTS, SPICES AND VINEGARS 0.04 0.5% 0.5% 0.5% 0.6%

SOUP 0.04 0.2% 0.2% 0.1% 0.2%

INFANT AND BABY FOODS 0.09 0.1% 0.0% 0.1% 0.0%

PRE-COOKED FROZEN FOOD PREPARATIONS 0.03 0.3% 0.3% 0.3% 0.4%

ALL OTHER FOOD PREPARATIONS 0.07 0.4% 0.4% 0.4% 0.5%

NON-ALCOHOLIC BEVERAGES 0.04 0.5% 0.5% 0.5% 0.6%

FOOD IN RESTAURANTS 0.03 4.0% 3.7% 4.1% 3.2%

TELEPHONE SERVICES 0.24 2.8% 2.9% 2.8% 3.9%

POSTAL AND OTHER COMMUNICATIONS SERVICES 0.03 0.1% 0.2% 0.1% 0.1%

INTERNET ACCESS SERVICES AND SUBSCRIPTIONS TO ON-LINE CONTENT PROVIDERS 

(EXCLUDING FOR NEWSPAPERS AND PERIODICALS)
0.09 0.9% 0.7% 1.0% 1.2%

CHILD CARE SERVICES 0.21 0.7% 0.0% 0.9% 0.1%

HOUSEKEEPING SERVICES 0.03 0.3% 0.6% 0.2% 0.1%

DETERGENTS AND SOAPS (OTHER THAN PERSONAL CARE) 0.03 0.2% 0.3% 0.2% 0.2%

OTHER HOUSEHOLD CLEANING PRODUCTS 0.02 0.2% 0.3% 0.2% 0.3%

PAPER SUPPLIES 0.05 0.6% 0.8% 0.6% 0.6%

PLASTIC AND FOIL SUPPLIES 0.02 0.1% 0.2% 0.1% 0.1%

PET FOOD AND SUPPLIES 0.02 1.1% 0.9% 1.1% 0.8%

SEEDS, PLANTS AND CUT FLOWERS 0.07 0.3% 0.4% 0.3% 0.2%

OTHER HORTICULTURAL GOODS 0.04 0.1% 0.1% 0.1% 0.1%



APPENDIX A - Subgroup Baskets and Equation R-squared and category 

expenditure shares (w)

 LAIDS eq R-

Square

All 

households 

w (%)

Seniors-only 

hhlds w (%)

Not seniors-

only hhlds w 

(%)

Lowest income 

quintile w (%)

OTHER HOUSEHOLD SUPPLIES 0.02 0.2% 0.3% 0.2% 0.2%

OTHER HOUSEHOLD SERVICES 0.04 0.2% 0.4% 0.2% 0.2%

FINANCIAL SERVICES 0.04 0.9% 1.1% 0.9% 0.9%

Furniture 0.03 1.0% 0.6% 1.1% 0.7%

Household textiles 0.02 0.5% 0.4% 0.5% 0.2%

COOKING APPLIANCES 0.01 0.1% 0.1% 0.1% 0.1%

REFRIGERATORS AND FREEZERS 0.01 0.2% 0.2% 0.2% 0.2%

LAUNDRY AND DISHWASHING APPLIANCES 0.01 0.2% 0.2% 0.2% 0.2%

OTHER HOUSEHOLD APPLIANCES 0.01 0.3% 0.4% 0.3% 0.2%

NON-ELECTRICAL KITCHEN UTENSILS, TABLEWARE AND COOKWARE 0.01 0.2% 0.2% 0.3% 0.2%

HOUSEHOLD TOOLS (INCLUDING LAWN, GARDEN AND SNOW REMOVAL EQUIPMENT) 0.03 0.4% 0.4% 0.4% 0.2%

OTHER HOUSEHOLD EQUIPMENT 0.03 0.4% 0.4% 0.4% 0.2%

Other household services 0.01 0.1% 0.2% 0.1% 0.1%

WOMEN'S CLOTHING 0.16 2.0% 1.6% 2.1% 2.2%

MEN'S CLOTHING 0.19 1.2% 0.6% 1.4% 1.3%

CHILDREN'S CLOTHING (INCLUDING INFANTS) 0.45 0.1% 0.0% 0.1% 0.1%

WOMEN'S FOOTWEAR (EXCLUDING ATHLETIC) 0.07 0.4% 0.3% 0.4% 0.4%

MEN'S FOOTWEAR (EXCLUDING ATHLETIC) 0.06 0.2% 0.1% 0.2% 0.2%

CHILDREN'S FOOTWEAR (EXCLUDING ATHLETIC) 0.33 0.0% 0.0% 0.0% 0.0%

ATHLETIC FOOTWEAR 0.08 0.4% 0.2% 0.5% 0.5%

 CLOTHING ACCESSORIES 0.04 0.2% 0.1% 0.2% 0.2%

WATCHES 0.01 0.1% 0.1% 0.1% 0.1%

JEWELLERY 0.01 0.2% 0.1% 0.3% 0.1%

CLOTHING MATERIAL AND NOTIONS 0.02 0.1% 0.1% 0.1% 0.0%

LAUNDRY SERVICES 0.12 0.1% 0.1% 0.1% 0.2%

OTHER CLOTHING SERVICES 0.01 0.0% 0.1% 0.0% 0.0%

PURCHASE LEASING OF PASSENGER VEHICLES 0.19 6.5% 5.4% 6.8% 1.4%

RENTAL OF PASSENGER VEHICLES 0.02 0.1% 0.1% 0.1% 0.0%

MOTOR VEHICLE FUEL 0.15 5.0% 4.5% 5.1% 4.3%

PASSENGER VEHICLE PARTS, ACCESSORIES AND SUPPLIES 0.02 0.6% 0.6% 0.6% 0.3%

PASSENGER VEHICLE MAINTENANCE AND REPAIR SERVICES 0.02 1.0% 1.3% 1.0% 0.6%



APPENDIX A - Subgroup Baskets and Equation R-squared and category 

expenditure shares (w)

 LAIDS eq R-

Square

All 

households 

w (%)

Seniors-only 

hhlds w (%)

Not seniors-

only hhlds w 

(%)

Lowest income 

quintile w (%)

PASSENGER VEHICLE INSURANCE PREMIUMS 0.41 3.0% 3.1% 3.0% 3.5%

PASSENGER VEHICLE REGISTRATION FEES 0.45 0.4% 0.4% 0.3% 0.5%

DRIVERS' LICENCES 0.29 0.1% 0.1% 0.1% 0.2%

PARKING FEES 0.04 0.3% 0.2% 0.3% 0.2%

ALL OTHER PASSENGER VEHICLE OPERATING EXPENSES 0.02 0.1% 0.2% 0.1% 0.0%

CITY BUS AND SUBWAY TRANSPORTATION 0.22 0.3% 0.1% 0.4% 1.0%

TAXI AND OTHER LOCAL AND COMMUTER TRANSPORTATION SERVICES 0.06 0.2% 0.2% 0.2% 0.2%

AIR TRANSPORTATION 0.06 1.0% 0.8% 1.1% 0.9%

RAIL, HIGHWAY BUS AND OTHER INTER-CITY TRANSPORTATION 0.02 0.0% 0.1% 0.0% 0.1%

PRESCRIBED MEDICINES 0.12 1.4% 2.8% 1.1% 1.8%

NON-PRESCRIBED MEDICINES 0.03 0.8% 1.3% 0.7% 0.8%

EYE CARE GOODS 0.03 0.5% 0.6% 0.4% 0.5%

OTHER HEALTH CARE GOODS 0.02 0.6% 0.9% 0.6% 0.6%

EYE CARE SERVICES 0.01 0.1% 0.1% 0.1% 0.1%

DENTAL CARE 0.02 0.6% 0.9% 0.6% 0.6%

OTHER HEALTH CARE SERVICES 0.01 0.1% 0.3% 0.1% 0.1%

PERSONAL SOAP 0.01 0.1% 0.1% 0.1% 0.1%

TOILETRY ITEMS AND COSMETICS 0.02 0.4% 0.4% 0.4% 0.3%

ORAL-HYGIENE PRODUCTS 0.01 0.1% 0.1% 0.1% 0.1%

OTHER PERSONAL CARE SUPPLIES AND EQUIPMENT 0.05 0.4% 0.4% 0.4% 0.4%

PERSONAL CARE SERVICES 0.05 0.7% 1.1% 0.6% 0.7%

SPORTING AND ATHLETIC EQUIPMENT 0.01 0.2% 0.1% 0.2% 0.1%

TOYS, GAMES (EXCLUDING VIDEO GAMES) AND HOBBY SUPPLIES 0.05 0.3% 0.2% 0.3% 0.1%

OTHER RECREATIONAL EQUIPMENT 0.01 0.0% 0.0% 0.0% 0.0%

RECREATIONAL SERVICES 0.04 0.4% 0.3% 0.4% 0.2%

PURCHASE OF RECREATIONAL VEHICLES AND OUTBOARD MOTORS 0.04 0.8% 0.3% 0.9% 0.2%

FUEL, PARTS AND ACCESSORIES FOR RECREATIONAL VEHICLES 0.02 0.1% 0.1% 0.1% 0.0%

INSURANCE, LICENCES AND OTHER SERVICES FOR RECREATIONAL VEHICLES 0.06 0.2% 0.1% 0.2% 0.1%

AUDIO EQUIPMENT 0.03 0.1% 0.0% 0.1% 0.1%

VIDEO EQUIPMENT 0.02 0.5% 0.4% 0.5% 0.4%

RENTAL OF VIDEO DISCS, TAPES AND VIDEOGAMES 0.02 0.0% 0.0% 0.1% 0.0%



APPENDIX A - Subgroup Baskets and Equation R-squared and category 

expenditure shares (w)

 LAIDS eq R-

Square

All 

households 

w (%)

Seniors-only 

hhlds w (%)

Not seniors-

only hhlds w 

(%)

Lowest income 

quintile w (%)

PURCHASE OF RECORDED AND UNRECORDED ELECTRONIC MEDIA 0.02 0.3% 0.2% 0.3% 0.2%

OTHER HOME ENTERTAINMENT EQUIPMENT, PARTS AND SERVICES 0.01 0.0% 0.0% 0.0% 0.0%

TRAVELLER ACCOMMODATION 0.05 0.6% 0.6% 0.7% 0.3%

TRAVEL TOURS 0.03 0.8% 0.9% 0.7% 0.4%

SPECTATOR ENTERTAINMENT (EXCLUDING CABLEVISION ANDSATELLITE SERVICES) 0.02 0.4% 0.3% 0.4% 0.2%

CABLEVISION AND SATELLITE SERVICES (INCLUDING PAY PER VIEW TELEVISION) 0.23 1.7% 2.4% 1.5% 2.2%

USE OF RECREATIONAL FACILITIES AND SERVICES 0.07 0.5% 0.3% 0.5% 0.2%

TUITION FEES 0.14 1.4% 0.2% 1.7% 1.3%

SCHOOL TEXTBOOKS AND SUPPLIES 0.08 0.0% 0.0% 0.0% 0.0%

OTHER LESSONS, COURSES AND EDUCATION SERVICES 0.02 0.2% 0.0% 0.2% 0.1%

NEWSPAPERS 0.02 0.1% 0.2% 0.1% 0.1%

MAGAZINES AND PERIODICALS 0.02 0.1% 0.1% 0.1% 0.1%

Alcoholic drinks outside the home 0.03 0.7% 0.8% 0.6% 0.5%

Alcoholic drinks inside the home 0.06 0.3% 0.2% 0.3% 0.1%

Tobacco 0.05 1.1% 1.0% 1.2% 1.0%

Alcohol 0.03 1.0% 0.7% 1.1% 1.0%

Electronics 0.03 0.7% 0.4% 0.8% 0.6%

Rental Accomodation 7.7% 9.4% 7.3% 16.7%

Owned Accomodation 14.0% 11.7% 14.6% 10.6%

Utilities 5.9% 7.9% 5.4% 6.7%



LAIDS Income elasticities LAIDS ALL

For all households and subgroups Mean low Mean high low Mean high low Mean high

FRESH OR FROZEN BEEF 0.71 0.50 0.56 0.63 0.37 0.54 0.70 0.98 1.18 1.38

FRESH OR FROZEN PORK 0.61 0.21 0.30 0.39 0.06 0.29 0.52 0.58 0.87 1.16

OTHER FRESH OR FROZEN MEAT (EXCLUDING POULTRY) 0.71 0.51 0.55 0.58 0.55 0.66 0.77 0.89 1.03 1.18

FRESH OR FROZEN CHICKEN 0.71 0.48 0.54 0.60 0.32 0.47 0.63 0.51 0.73 0.95

OTHER FRESH OR FROZEN POULTRY MEAT 0.76 -0.13 0.06 0.26 -0.54 -0.01 0.52 0.20 0.93 1.67

HAM AND BACON 0.69 0.14 0.24 0.35 0.02 0.33 0.64 0.49 0.89 1.28

OTHER PROCESSED MEAT 0.69 0.48 0.52 0.56 0.47 0.58 0.68 0.81 0.97 1.13

FRESH OR FROZEN FISH (INCLUDING PORTIONS AND FISH STICKS) 0.79 0.44 0.53 0.62 0.08 0.34 0.60 0.77 1.06 1.36

CANNED AND OTHER PRESERVED FISH 0.74 -0.01 0.11 0.24 -0.28 0.05 0.37 -0.33 0.05 0.44

SEAFOOD AND OTHER MARINE PRODUCTS 0.92 0.47 0.61 0.75 0.33 0.79 1.24 0.54 1.13 1.72

FRESH MILK 0.50 0.15 0.19 0.23 -0.01 0.09 0.19 0.42 0.57 0.73

BUTTER 0.70 0.08 0.19 0.30 -0.80 -0.49 -0.17 0.09 0.47 0.85

CHEESE 0.80 0.64 0.68 0.71 0.54 0.64 0.74 0.96 1.12 1.28

ICE CREAM AND RELATED PRODUCTS 0.60 0.07 0.16 0.26 -0.43 -0.17 0.08 0.15 0.49 0.82

OTHER DAIRY PRODUCTS 0.74 0.49 0.54 0.58 0.30 0.43 0.56 0.79 0.98 1.18

EGGS 0.57 0.10 0.16 0.22 -0.25 -0.09 0.06 0.19 0.40 0.60

BREAD (INCLUDING ROLLS AND BUNS) 0.59 0.31 0.34 0.38 0.06 0.16 0.26 0.59 0.72 0.84

BISCUITS 0.71 0.37 0.43 0.49 0.14 0.29 0.44 0.63 0.83 1.03

OTHER BAKERY PRODUCTS 0.71 0.47 0.52 0.58 0.03 0.19 0.35 0.79 1.00 1.22

RICE (INCLUDING RICE-BASED MIXES) 0.56 -0.19 -0.04 0.11 -0.11 0.12 0.35 -0.24 0.28 0.80

BREAKFAST CEREAL AND OTHER GRAIN PRODUCTS (EXCLUDING INFANT FOOD) 0.73 0.51 0.56 0.61 0.38 0.49 0.59 0.90 1.09 1.27

PASTA PRODUCTS 0.72 0.29 0.35 0.42 0.30 0.43 0.57 0.54 0.80 1.06

FLOUR AND FLOUR BASED MIXES 0.39 -0.64 -0.47 -0.31 -1.87 -1.38 -0.90 -0.37 0.21 0.79

APPLES 0.70 0.22 0.29 0.36 -0.19 -0.01 0.18 0.56 0.82 1.08

ORANGES 0.69 -0.07 0.01 0.10 -0.84 -0.58 -0.33 0.09 0.37 0.66

BANANAS 0.56 0.01 0.07 0.12 -0.66 -0.50 -0.34 0.20 0.39 0.59

OTHER FRESH FRUIT 0.79 0.60 0.64 0.68 0.35 0.47 0.59 0.93 1.08 1.23

FRUIT JUICES 0.75 0.48 0.54 0.60 0.05 0.21 0.37 0.69 0.91 1.13

OTHER PRESERVED FRUIT AND FRUIT PREPARATIONS 0.70 0.42 0.48 0.54 -0.10 0.09 0.29 0.84 1.07 1.30

NUTS 0.88 0.52 0.61 0.70 0.09 0.35 0.60 0.67 1.03 1.38

POTATOES 0.48 -0.21 -0.12 -0.03 -0.76 -0.49 -0.23 -0.41 -0.09 0.23

TOMATOES 0.77 0.33 0.39 0.45 -0.18 -0.01 0.17 0.49 0.69 0.90

LETTUCE 0.75 0.13 0.20 0.27 -0.48 -0.27 -0.06 0.04 0.34 0.64

OTHER FRESH VEGETABLES 0.77 0.58 0.61 0.64 0.48 0.57 0.65 0.82 0.94 1.06

FROZEN AND DRIED VEGETABLES 0.57 -0.06 0.04 0.13 -0.44 -0.21 0.03 -0.07 0.31 0.68

CANNED VEGETABLES AND OTHER VEGETABLE PREPARATIONS 0.80 0.61 0.67 0.74 0.35 0.51 0.68 1.00 1.23 1.46

SUGAR AND SYRUP 0.56 -0.07 0.02 0.12 -0.70 -0.42 -0.13 0.12 0.44 0.76

Not seniors-only hhld Seniors-only hhld Low Quintile



LAIDS Income elasticities LAIDS ALL

For all households and subgroups Mean low Mean high low Mean high low Mean high

Not seniors-only hhld Seniors-only hhld Low Quintile

CONFECTIONERY 0.82 0.60 0.66 0.72 0.55 0.69 0.83 0.93 1.16 1.39

MARGARINE 0.40 -0.57 -0.44 -0.32 -1.66 -1.24 -0.83 -0.56 -0.13 0.31

OTHER EDIBLE FATS AND OILS 0.70 0.04 0.15 0.27 -0.59 -0.26 0.07 -0.31 0.12 0.54

COFFEE 0.85 0.54 0.62 0.71 0.32 0.55 0.78 0.77 1.09 1.41

TEA 0.68 -0.18 -0.03 0.12 -1.01 -0.56 -0.11 -0.33 0.19 0.71

CONDIMENTS, SPICES AND VINEGARS 0.76 0.56 0.59 0.63 0.52 0.61 0.70 0.81 0.96 1.11

SOUP 0.68 0.23 0.31 0.39 -0.21 0.01 0.24 0.45 0.70 0.96

INFANT AND BABY FOODS 0.73 -0.08 0.18 0.43 -0.31 -0.04 0.23 -1.12 0.01 1.13

PRE-COOKED FROZEN FOOD PREPARATIONS 0.67 0.29 0.36 0.43 0.34 0.51 0.69 0.65 0.92 1.20

ALL OTHER FOOD PREPARATIONS 0.65 0.36 0.41 0.46 0.33 0.45 0.56 0.74 0.92 1.11

NON-ALCOHOLIC BEVERAGES 0.69 0.42 0.48 0.54 0.39 0.53 0.67 0.60 0.82 1.04

FOOD IN RESTAURANTS 1.06 1.10 1.13 1.16 1.00 1.07 1.15 1.35 1.50 1.66

TELEPHONE SERVICES 0.62 0.38 0.40 0.42 0.34 0.38 0.42 0.27 0.34 0.41

POSTAL AND OTHER COMMUNICATIONS SERVICES 0.98 0.42 0.65 0.87 -0.57 0.07 0.70 0.26 0.91 1.56

INTERNET ACCESS SERVICES AND SUBSCRIPTIONS TO ON-LINE CONTENT 

PROVIDERS (EXCLUDING FOR NEWSPAPERS AND PERIODICALS) 0.73 0.49 0.51 0.54 0.78 0.84 0.91 0.66 0.78 0.91

CHILD CARE SERVICES 1.31 1.25 1.36 1.48 0.95 0.98 1.01 -0.64 0.34 1.32

HOUSEKEEPING SERVICES 1.87 1.89 2.07 2.24 2.46 3.25 4.03 0.46 1.66 2.85

DETERGENTS AND SOAPS (OTHER THAN PERSONAL CARE) 0.74 0.31 0.40 0.48 0.25 0.49 0.72 0.26 0.60 0.94

OTHER HOUSEHOLD CLEANING PRODUCTS 0.85 0.57 0.66 0.74 0.18 0.41 0.63 0.59 0.91 1.23

PAPER SUPPLIES 0.87 0.64 0.70 0.75 0.67 0.82 0.98 0.81 1.01 1.21

PLASTIC AND FOIL SUPPLIES 0.85 0.35 0.44 0.54 0.23 0.48 0.73 0.55 0.88 1.22

PET FOOD AND SUPPLIES 1.07 1.00 1.08 1.17 0.78 0.94 1.10 0.72 1.04 1.37

SEEDS, PLANTS AND CUT FLOWERS 1.19 1.00 1.14 1.28 0.83 1.16 1.48 0.56 1.17 1.78

OTHER HORTICULTURAL GOODS 1.06 0.56 0.78 1.01 -0.20 0.37 0.93 -0.47 0.38 1.23

OTHER HOUSEHOLD SUPPLIES 0.99 0.74 0.84 0.94 0.35 0.64 0.94 0.92 1.31 1.71

OTHER HOUSEHOLD SERVICES 1.22 0.90 1.11 1.31 0.63 1.51 2.40 -0.11 0.61 1.33

FINANCIAL SERVICES 1.06 0.88 0.94 1.01 1.27 1.48 1.69 0.70 0.90 1.11

Furniture 1.34 1.43 1.50 1.57 1.05 1.17 1.29 1.40 1.70 2.01

Household textiles 1.51 1.58 1.69 1.80 1.25 1.48 1.71 0.95 1.46 1.97

COOKING APPLIANCES 1.22 0.95 1.09 1.23 0.64 0.95 1.26 1.10 1.87 2.63

REFRIGERATORS AND FREEZERS 1.02 0.75 0.88 1.02 0.24 0.56 0.89 0.07 0.61 1.16

LAUNDRY AND DISHWASHING APPLIANCES 1.10 0.92 1.04 1.16 0.42 0.69 0.95 0.33 0.92 1.51

OTHER HOUSEHOLD APPLIANCES 1.33 1.16 1.31 1.46 1.10 1.55 2.00 0.91 1.55 2.19

NON-ELECTRICAL KITCHEN UTENSILS, TABLEWARE AND COOKWARE 1.15 0.90 1.05 1.20 0.76 1.03 1.30 0.81 1.51 2.21
HOUSEHOLD TOOLS (INCLUDING LAWN, GARDEN AND SNOW REMOVAL 

EQUIPMENT) 1.33 1.16 1.33 1.51 1.02 1.45 1.88 1.20 1.97 2.75

OTHER HOUSEHOLD EQUIPMENT 1.31 1.18 1.30 1.41 1.15 1.43 1.71 1.51 2.12 2.73



LAIDS Income elasticities LAIDS ALL

For all households and subgroups Mean low Mean high low Mean high low Mean high

Not seniors-only hhld Seniors-only hhld Low Quintile

Other hhld services (passport fees)

WOMEN'S CLOTHING 0.97 0.90 0.94 0.97 0.91 0.99 1.06 1.16 1.29 1.42

MEN'S CLOTHING 0.97 0.88 0.92 0.96 0.90 0.95 1.01 0.79 0.96 1.12

CHILDREN'S CLOTHING (INCLUDING INFANTS) 0.79 0.31 0.43 0.55 0.51 0.58 0.65 -0.35 0.32 0.98

WOMEN'S FOOTWEAR (EXCLUDING ATHLETIC) 1.05 0.98 1.03 1.08 0.73 0.85 0.97 0.88 1.09 1.31

MEN'S FOOTWEAR (EXCLUDING ATHLETIC) 0.89 0.58 0.65 0.73 0.61 0.74 0.87 0.31 0.65 0.99

CHILDREN'S FOOTWEAR (EXCLUDING ATHLETIC) 0.81 -0.82 -0.63 -0.45 -1.53 -1.22 -0.91 -5.88 -4.46 -3.04

ATHLETIC FOOTWEAR 0.84 0.63 0.68 0.74 0.71 0.79 0.87 0.51 0.73 0.96

 CLOTHING ACCESSORIES 1.09 0.94 1.00 1.06 0.79 0.90 1.00 0.99 1.21 1.43

WATCHES 1.19 0.78 0.94 1.10 0.06 0.34 0.62 -0.02 0.74 1.50

JEWELLERY 1.49 1.33 1.51 1.70 0.88 1.17 1.47 0.60 1.29 1.98

CLOTHING MATERIAL AND NOTIONS 1.24 -0.16 0.24 0.63 -0.06 1.16 2.39 -2.10 -0.62 0.86

LAUNDRY SERVICES 1.00 0.75 0.82 0.90 0.55 0.72 0.88 0.45 0.68 0.92

OTHER CLOTHING SERVICES 1.51 -0.03 0.52 1.07 -0.82 0.71 2.24 -2.44 -0.05 2.34

PURCHASE LEASING OF PASSENGER VEHICLES 2.34 2.47 2.53 2.59 2.74 2.87 2.99 2.63 3.09 3.54

RENTAL OF PASSENGER VEHICLES 1.51 1.18 1.34 1.49 0.99 1.28 1.57 -0.82 0.37 1.56

MOTOR VEHICLE FUEL 0.77 0.61 0.64 0.67 0.71 0.77 0.84 0.86 1.00 1.14

PASSENGER VEHICLE PARTS, ACCESSORIES AND SUPPLIES 1.51 1.32 1.49 1.67 1.39 1.78 2.18 0.77 1.54 2.31

PASSENGER VEHICLE MAINTENANCE AND REPAIR SERVICES 1.38 1.27 1.38 1.49 1.48 1.78 2.08 1.03 1.42 1.80

PASSENGER VEHICLE INSURANCE PREMIUMS 0.55 0.32 0.34 0.36 0.20 0.24 0.28 0.32 0.40 0.47

PASSENGER VEHICLE REGISTRATION FEES 0.44 0.06 0.09 0.12 -0.17 -0.11 -0.05 0.04 0.14 0.24

DRIVERS' LICENCES 0.56 0.08 0.13 0.18 -0.23 -0.11 0.02 0.06 0.21 0.37

PARKING FEES 0.97 0.77 0.87 0.97 0.82 0.95 1.08 0.28 0.77 1.26

ALL OTHER PASSENGER VEHICLE OPERATING EXPENSES 1.20 0.71 0.95 1.19 0.29 0.97 1.65 -1.34 0.27 1.88

CITY BUS AND SUBWAY TRANSPORTATION 0.77 0.55 0.60 0.65 0.74 0.80 0.85 0.58 0.73 0.88

TAXI AND OTHER LOCAL AND COMMUTER TRANSPORTATION SERVICES 1.18 0.95 1.08 1.21 0.61 0.93 1.25 0.15 0.60 1.04

AIR TRANSPORTATION 1.23 1.21 1.27 1.33 1.21 1.33 1.45 1.22 1.48 1.75

RAIL, HIGHWAY BUS AND OTHER INTER-CITY TRANSPORTATION 1.06 0.48 0.64 0.81 -0.46 -0.02 0.42 -0.71 -0.05 0.62

PRESCRIBED MEDICINES 0.63 0.32 0.40 0.48 -0.64 -0.38 -0.13 0.67 0.89 1.10

NON-PRESCRIBED MEDICINES 0.99 0.82 0.91 1.00 0.59 0.89 1.19 1.14 1.44 1.73

EYE CARE GOODS 0.89 0.71 0.78 0.85 0.16 0.37 0.57 0.87 1.10 1.33

OTHER HEALTH CARE GOODS 1.05 0.87 0.95 1.02 0.91 1.15 1.38 0.96 1.23 1.50

EYE CARE SERVICES 1.01 0.43 0.63 0.83 -0.75 -0.21 0.34 0.02 0.41 0.80

DENTAL CARE 1.05 0.87 0.95 1.02 0.92 1.15 1.38 0.96 1.23 1.50

OTHER HEALTH CARE SERVICES 1.45 0.15 0.51 0.86 3.03 5.17 7.31 -1.80 -0.42 0.97

PERSONAL SOAP 0.87 0.30 0.41 0.52 -0.06 0.24 0.54 0.19 0.63 1.07

TOILETRY ITEMS AND COSMETICS 1.22 1.12 1.21 1.29 1.05 1.23 1.40 1.19 1.60 2.02



LAIDS Income elasticities LAIDS ALL

For all households and subgroups Mean low Mean high low Mean high low Mean high

Not seniors-only hhld Seniors-only hhld Low Quintile

ORAL-HYGIENE PRODUCTS 0.90 0.48 0.58 0.68 0.01 0.32 0.63 0.58 0.92 1.27

OTHER PERSONAL CARE SUPPLIES AND EQUIPMENT 0.96 0.76 0.84 0.92 0.71 0.94 1.17 0.98 1.33 1.68

PERSONAL CARE SERVICES 1.17 1.16 1.23 1.30 0.89 1.08 1.27 1.11 1.38 1.64

SPORTING AND ATHLETIC EQUIPMENT 1.66 1.44 1.67 1.90 0.90 1.19 1.48 0.34 1.50 2.66

TOYS, GAMES (EXCLUDING VIDEO GAMES) AND HOBBY SUPPLIES 1.18 0.95 1.09 1.24 0.88 1.09 1.31 1.11 1.90 2.69

OTHER RECREATIONAL EQUIPMENT 2.15 -1.16 -0.06 1.04 -3.89 -3.06 -2.23 -50.24 -37.83 -25.41

RECREATIONAL SERVICES 1.25 1.19 1.26 1.33 1.08 1.23 1.37 1.22 1.61 1.99

PURCHASE OF RECREATIONAL VEHICLES AND OUTBOARD MOTORS 2.41 2.37 2.57 2.77 1.50 1.81 2.12 2.18 3.67 5.15

FUEL, PARTS AND ACCESSORIES FOR RECREATIONAL VEHICLES 2.22 1.71 2.14 2.56 1.24 2.12 2.99 -2.67 -1.34 0.00

INSURANCE, LICENCES AND OTHER SERVICES FOR RECREATIONAL VEHICLES 0.92 0.57 0.68 0.80 0.02 0.26 0.51 -0.02 0.53 1.08

AUDIO EQUIPMENT 1.16 0.74 0.88 1.02 0.19 0.41 0.63 -0.55 0.12 0.79

VIDEO EQUIPMENT 1.15 1.14 1.22 1.30 0.79 0.95 1.10 1.53 1.88 2.23

RENTAL OF VIDEO DISCS, TAPES AND VIDEOGAMES 1.12 0.35 0.52 0.70 -0.29 -0.04 0.21 -0.97 -0.14 0.69

PURCHASE OF RECORDED AND UNRECORDED ELECTRONIC MEDIA 1.39 1.28 1.42 1.57 1.03 1.29 1.56 0.83 1.52 2.20

OTHER HOME ENTERTAINMENT EQUIPMENT, PARTS AND SERVICES 1.11 -0.48 0.17 0.83 -3.49 -1.78 -0.08 -2.83 0.18 3.20

TRAVELLER ACCOMMODATION 1.33 1.35 1.42 1.49 1.25 1.40 1.54 0.68 1.22 1.76

TRAVEL TOURS 1.34 1.24 1.34 1.43 1.57 1.84 2.11 1.25 1.76 2.28
SPECTATOR ENTERTAINMENT (EXCLUDING CABLEVISION ANDSATELLITE 

SERVICES) 1.44 1.33 1.46 1.60 1.19 1.47 1.75 0.62 1.14 1.67

CABLEVISION AND SATELLITE SERVICES (INCLUDING PAY PER VIEW TELEVISION) 0.58 0.29 0.32 0.35 -0.21 -0.13 -0.06 0.14 0.24 0.35

USE OF RECREATIONAL FACILITIES AND SERVICES 1.26 1.22 1.28 1.34 1.10 1.23 1.35 1.23 1.60 1.97

ALL OTHER CULTURAL AND RECREATIONAL SERVICES 1.17 1.12 1.18 1.24 1.03 1.08 1.12 1.06 1.33 1.60

TUITION FEES 1.51 0.38 0.93 1.48 -0.43 -0.20 0.03 -1.64 0.59 2.82

SCHOOL TEXTBOOKS AND SUPPLIES 1.21 1.03 1.14 1.24 0.81 0.93 1.05 -0.03 0.54 1.10

OTHER LESSONS, COURSES AND EDUCATION SERVICES 1.11 0.17 0.42 0.67 -0.17 0.93 2.02 0.08 0.82 1.56

NEWSPAPERS 1.05 0.39 0.57 0.74 -0.48 0.07 0.61 -0.25 0.49 1.23

MAGAZINES AND PERIODICALS 1.30 1.30 1.40 1.50 1.11 1.37 1.63 1.25 1.73 2.21

Alcoholic drinks outside the home 1.40 1.42 1.52 1.62 1.03 1.17 1.31 1.37 2.17 2.98

Alcoholic drinks inside the home 1.16 1.11 1.17 1.23 1.12 1.24 1.36 1.13 1.40 1.68

Tobacco 0.67 0.29 0.39 0.49 0.61 0.84 1.06 -0.20 0.20 0.60

Electronics 1.27 1.41 1.48 1.56 1.26 1.38 1.50 1.96 2.28 2.59


