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Resumen

The aim of this paper is threefold. First, we document the expenditure life-cycle pro-
file in the United Kingdom and show how differences in the consumption bundle of
pensioners and workers translates into different inflation experiences. Albeit differ-
ences in given years, the inflation experienced by the two groups is not significantly
different over a long time period. Secondly, we estimate a demand system and com-
pute the change in the cost of living and the substitution effect for both pensioners
and workers for the period 1990-2009. Finally, we show how pension income would
evolve during that period under three alternative indexation measures. Adjusting
pension income by the RPI results in a higher income than adjusting by the cost of
living index or household inflation.
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1. Introduction

Economists have long been interested in measuring how the cost of living changes

over time. But, how do we measure changes in the cost of living? In general, gov-

ernments and statistical agencies use consumer price indexes as measures of the

true cost of living. Price indexes such as the Consumer Price Index (CPI) or the

Retail Price Index (RPI) in the United Kingdom measure the proportional change in

the cost of buying a fixed basket of goods as prices change. It is implicitly assumed

that consumers do not modify their behaviour when experiencing price changes

and thus price indexes as measures of the cost of living suffer from the so called

“substitution bias”. When prices change, consumers could substitute away from the

goods that have become relatively more expensive and shift their consumption to-

wards goods that have become relatively cheaper. A true cost of living index should

take this into account. Then, a true economic cost of living index measures the cost

of maintaining a given utility or welfare level after a change in prices.

A second aspect to consider is whether price indexes are representative of spe-

cific segments of the population. By construction, price indexes aim to represent

the average consumer in the economy and not necessarily are representative of

segments of the population. This is important because Social security benefits and

State pension are adjusted by the change in the RPI in the UK but, is the RPI an

accurate measure of the cost of living of pensioners1? In its construction, expendi-

ture by high income households and pensioner households whose income is mostly

1The Office for National Statistics (ONS) also reports pensioners’ inflation but it is aimed to
represent the inflation experience of pensioners mainly dependent from the State for their income
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draw from State Benefits are excluded from the sample.

The aim of this paper is twofold. First, we document the expenditure life-cycle

profile in the United Kingdom and relate it to differences in the inflation experience

across age. We estimate household specific inflation and assess whether there

are differences in the inflation experience of workers and pensioners. The second

objective is to account for the “substitution bias” and estimate true cost of living in-

dexes for pensioners in order to better understand retirement income requirements.

Pensioners have a mixture of annuitized - state pensions, defined benefit and de-

fined contribution pensions - and unannuitized wealth - private savings in financial

and real assets - to finance consumption during retirement. Our interest is in un-

derstanding what income path best matches consumption needs during retirement

years. In that sense, we are interested in assessing whether the Retail Price Index

(RPI), an average measure of inflation and usually used as the indexation metric for

State Pension and annuities, is representative of the cost of living of pensioners 2.

Our main contribution is first, to extend previous analyses on household specific

inflation until the year 2010, allowing us to show interesting features of inflation

during the latest financial crisis. Our second contribution is to estimate theoretically

consistent cost of living indexes for pensioners and workers separately in order to

understand different income requirements.

Figure 1.1 shows the well-known hump-shaped life-cycle profile of non-durable

consumer expenditure 3 in the United Kingdom. This profile is consistent with ev-

2We are not going to discuss here important topics in the price index literature: formula effect,
change in quality, new products, etc

3The graph was obtained by estimating a linear regression of log non-durable expenditure on
age, cohort, period dummies and demographic characteristics. We can not identify age, period
and cohort effects together due to the perfect collinearity of the three variables. We assume then
that period effects sum to zero over the sample period (See Deaton (1997), among others). The

3



idence presented by Aguiar and Hurst (2013) for the US. It illustrates increasing

expenditure until between age 45 to 50 and subsequent decline during retirement.

Besides changes in household demographics 4, Aguiar and Hurst (2013) attribute

the decline in expenditure in the second part of the life-cycle to a decline in work

related expenditure such as clothing, food away from home and transportation.

Figure 1.1: Hump-shaped profile of life-cycle expenditure

Source: Own calculations based on EFS, FES and LCFS

Figure 1.2 and Figure 1.3 show the expenditure life-cycle profile by type of good

in the UK. We decompose expenditure categories in those increasing and those

declining over the life-cycle. The most notably increasing categories are leisure,

clothing and household goods and services. After controlling for household size,

people aged 60 or above spend, on average, 2 log points more per week in leisure

and in clothing and 1 log point more in household goods and services than those in

their 25s. On the other hand, expenditure on food out, transport, housing, fuel and

light and alcohol and tobacco are declining over the life-cycle. Household spending

corresponding age coefficients are shown in the graph and are expressed with respect to age 25.
4Most notably the decrease in household size.
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Figure 1.2: Expenditure life-cycle profile by type of good: Increasing

is 0.80 log points less per week in alcohol and tobacco and 0.65 log point less in

transport for those in their 60s and 70s relative to those in their 20s.

If there are changes in the consumption bundle over the life-cycle then house-

holds should experience different inflation rates as they get older. In order to mit-

igate the inflation risk, an optimal income indexation mechanism should then take

into account the change in the expenditure composition over the life-cycle and in

particular after retirement. Figure 1.4 shows the U-shaped profile of inflation over

the life-cyle5. Inflation declines from 3.1% at age 25 to 1.7% at 60, to increase

thereafter and during retirement, reaching 2.5% by age 79.

5The graph was obtained by estimating a linear regression of household specific inflation rate on
age, cohort and period dummies. The constant was added to the corresponding age coefficients -
and 95% confidence interval - in order to obtain the results shown in the graph. See Section for an
explanation on how to obtain household specific inflation.

5



Figure 1.3: Expenditure life-cycle profile by type of good: Declining

Figure 1.4: Life-cycle profile of inflation

The rest of this chapter is organized as follows. In the next section we sum-

marize the related literature. A simple theoretical model about the welfare conse-

quences of real annuities is presented in Section . In Section we provide a de-

scription of the data used in the empirical analysis as well as present estimates of

household specific prices and provide evidence of the different inflation experiences

of workers and pensioners. In Section we present the estimation of a demand sys-
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tem and the resulting cost of living index for both pensioners and workers. Finally,

Section concludes.

2. Related literature

There is a vast literature on consumer demand estimation but few applications

to the estimation of the cost of living. Deaton and Muellbauer (1980) linear Almost

Ideal Demand System (AIDS) is probably the most popular parametric consumer

demand model. The specification of the AIDS implies linearity with respect to total

expenditure and a rank 2 demand, which means that it only allows linear Engel

curves. It has been shown that empirical Engel curves are non-linear for some

goods - such as clothing - so the Quadratic Almost Ideal Demand System (QUAIDS)

of Banks et al. (1997) that allows a quadratic term in expenditure and has rank 3

is more suitable to model non-linear Engel curves. Recently, Lewbel and Pendakur

(2009) proposed the Exact Affine Stone Index (EASI) demand system that allows

polynomials or splines of any order in expenditure and are not limited in terms of

the shape of the Engel curves. A second interesting feature of the EASI model is

that the error terms in the budget share equations can be interpreted as individual

unobserved heterogeneity. In spite of the growing literature on empirical demand

system models, little attention has been given to cost of living estimation. Banks

et al. (1996), Banks et al. (1997) and Lewbel and Pendakur (2009) are exceptions.

The former use QUAIDS to estimate a demand system with UK data and then

compute the change in cost of living associated with a 17.5% increase in the price

of clothing. They find that not including the “second order term” or substitution effect

results in a 0.3% error in the true welfare change. Lewbel and Pendakur (2009) use
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the EASI demand system with Canadian data and simulate a 15% increase in the

price of rent. They also find a relatively modest substitution bias.

The semi-parametric and non-parametric literature on demand estimation has

also grown during the last years. Particularly of interest for this paper are Blow

and Crawford (2001) and Blundell et al. (2003). They use revealed preference

information and non-parametric methods to obtain bounds for the welfare effect of

price changes. Similar to the parametric studies they find a small substitution bias

in the UK RPI.

A strand of literature in the UK has also focused on the inflation experience of

different household types: Crawford (1994), Crawford and Smith (2002), Leicester

et al. (2008) and Levell and Oldfield (2011). Crawford (1994) estimates Tornqvist

type price indexes for 74 commodities to study changes in the cost of living of differ-

ent types of household during the period 1978 to 1992. He finds small differences

in the inflation rate experienced by the different types of households, in particular,

richer households experienced higher inflation than poorer during this period due to

the fall in relative prices of necessities and the corresponding increase of luxuries.

Crawford and Smith (2002) study the inflation experience of different types of

households during the period 1976 to 2000. Using data from the UK Family Expen-

diture Survey (FES) and computing household specific inflation rates, they find that

the distribution of inflation varies substantially over time. They do not find a particu-

lar pattern in the dispersion of inflation across households over time but suggest that

household inflation is more dispersed in periods of high inflation. They then study

how representative is the average rate of inflation finding that, between 1976 and

2000, only 35 percent of the households experience inflation within 1 percentage

point of the average. They also study the inflation experience of different types of
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households finding that, on average, inflation is higher for high income households,

non-pensioners, mortgagors, employed, single adults and younger. Finally, they

show the importance of allowing differential effects of inflation in studying inequality

over time.

More recently, Leicester et al. (2008) study the inflation experience of older

households and Levell and Oldfield (2011) the inflation experience of low-income

households in the UK. Of particular interest for this study is the analysis of Leicester

et al. (2008). They use data from the UK FES to compute household specific in-

flation between 1977 and 2008 and find that, albeit substantial differences in given

years, during the whole period there is no difference in the average inflation rate of

pensioners (5.8 percent) and non-pensioners (5.9 percent). They then study how

inflation varies within pensioners and find that those aged 75 or above suffered

more from the rapid increase in fuel and food prices than younger pensioners.

In the US, Braithwait (1980) assesses the substitution bias in the US CPI esti-

mating alternative demand systems - linear expenditure system, generalized linear

expenditure system and indirect addilog - and find no major differences across the

different models. More recently, an advisory commission - the Boskin Commission

(See Boskin et al. (1996) and Triplett (2006) for a critic) - was given the task to

analyze the CPI in the US. They estimate that the total bias in the US CPI between

1995 and 1996 is of 1.1 percentage points per annum with the substitution bias

accounting for 0.4 percentage points.

In this paper we follow Lewbel and Pendakur (2009) and estimate a parametric

demand system to compute cost of living indexes for workers and pensioners. Our

main contribution is first, to extend previous analyses on household specific inflation

until the year 2010, allowing us to show interesting features of inflation during the
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latest financial crisis. Our second contribution is to estimate theoretically consistent

cost of living indexes for pensioners and workers separately in order to understand

different income requirements.

3. Conceptual framework: Annuities and consumer’s welfare

In this section we present a simple theoretical model to exemplify the welfare

consequences of cost of living adjustments for a consumer that buys an annuity in

order to finance consumption during retirement 6 Assume the consumer lives for

T+1 periods (t = 0, 1, 2, ..., T ). She works in the initial period and receives income

w0, spends q0 in a consumption good7 and, in order to finance future consumption,

she pays A in exchange of annuity payments mt in the following periods until her

death. The spot price of the annuity payments is equal to φt. Let δt be the probability

that the consumer is alive in period t. Assume further that the consumer has a

time separable utility function and that the within period utility is the same in every

period. Let qt be quantities consumed at time t, β the consumer’s discount factor

and (1 + r) the intertemporal technology. Consumer’s lifetime utility is thus: U =∑T
t=0 β

tδtu(qt).

We will start with the Arrow-Debreu world as a benchmark case and then study

what happens with consumption and welfare once we introduce a real or nominal

annuity. The availability of a real annuity implies that the annuity payment mt is

linked to inflation while the nominal annuity implies that the consumer gets a con-

6The model is extremely simple but gives an idea of the importance of having access to real
annuities. A particular simplifying assumption is that the agent do not save their annuity income in
order to finance future consumption and thus the only way to finance each period consumption is
through the annuity income.

7Without loss of generality, the price level at time 0, p0, is set equal to one.
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stant payment every period.

3.1. Benchmark case (Arrow-Debreu)

In the Arrow-Debreu world the consumer buys consumption at time t = 0 for

time t ≥ 1 in the eventuality that she is alive. In this case, the spot price of future

consumption is φt = δt
(1+r)t

and then actuarially fair pricing of the annuity implies

that: A =
∑T

t=1
δtqt

(1+r)t
. The consumer optimization problem can then be expressed

as:

Max
qt

U =
T∑
t=0

βtδtu(qt)

st q0 = w0 −
T∑
t=1

δtqt
(1 + r)t

Then the Lagrangian for this problem is:

L =
T∑
t=0

βtδtu(qt) + λ

[
w0 − q0 −

T∑
t=1

δtqt
(1 + r)t

]
And then, the FOC implies that:

u′(qt) = β(1 + r)u′(qt+1)

Assuming that β = 1
(1+r)

implies a constant stream of consumption over time:

qt = qt+1.

3.2. Access to annuities

We first are going to show that if the consumer has access to an inflation-linked

annuity we can replicate the Arrow-Debreu result. Assume now that the consumer
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has access to a real annuity that is uprated every period according to inflation. As

before, she pays A in period 0 in order to obtain an inflation-linked income stream

mt until she dies. Note that in this case, the spot price of the annuity payment is

given by the probability of survival, the intertemporal technology and also the price

level: φt = δt
pt(1+r)t

. The consumer’s maximization problem can be expressed as:

Max
qt

U =
T∑
t=0

βtδtu(qt)

st q0 = w0 −
T∑
t=1

δt
mt

pt(1 + r)t

ptqt = mt ∀t = 1, 2, .., T

If we think of this problem as the consumer choosing the future income stream

mt, the Lagrangian can be expressed as:

L = u(q0) +
T∑
t=1

βtδtu

(
mt

pt

)
+ λ

[
w0 − q0 −

T∑
t=1

δt

(
mt

pt(1 + r)t

)]

The FOC with respect to mt together with he assumption that β = 1
(1+r)

implies,

as in the Arrow-Debreu world, that the consumer smooths consumption over time.

Then, u′(qt) = u′(qt+1) which implies: qt = qt+1.

We showed that the access to an inflation-linked annuity allows the consumer

not only to insure herself against survival risk (as in the Yaari (1965) model) but

also against inflation risk. Note that, in this case, annuities act as an Arrow security

with the different states of nature given by different inflation rates.

Assume that the consumer now has access to a nominal, instead of a real,

annuity. The annuity payment is now constant over time and thus, in an inflationary

scenario, declining in real terms. We now have that mt = m, ∀t = 1, 2, ..., T .
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Note that we are including an additional constraint in the consumer maximisation

problem. With a declining income stream - in real terms - and no other instrument

to trade consumption between periods, the consumer can not replicate the Arrow-

Debreu result and, by revealed preferences, she is worse off than in the case of

real annuities.

The main issue in this analysis is how to define inflation. We are currently

assuming that each consumer has access to a real annuity that is linked to her

specific inflation. In that sense, we are assuming the existence of as many markets

for the contingent commodity (real annuity) as different consumers (in terms of their

specific inflation) are in the economy.

4. Descriptive analysis

4.1. Data

The analysis in this paper uses expenditure data from the Family Expenditure

Survey (FES) for 1987 to 2000, the Expenditure and Food Survey (EFS) for 2001

to 2007 and the Living Costs and Food Survey (LCFS) for the period between 2008

and 2010. Together with other data sources, the survey is used by the Office for

National Statistics (ONS) to compute the weights for the calculation of the Retail

Price Index (RPI) and the Consumer Price Index (CPI). The survey is conducted

annually and draws a cross sectional sample of the United Kingdom (Great Britain

and Northern Ireland) population. The sample size is around 7,000 households per

annum. Respondent households keep a record of their daily expenditure in a diary

over a period of 2 weeks and are asked questions during a face-to-face interview
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about household and individual characteristics.

Expenditure is recorded at the household level and thus we are going to con-

sider a pensioner household one in which the head of the household is retired. We

define a household as being retired if the head of household considers herself as

retired while we are going to define a household as being in-work if the head of

the household defines herself as being an employee or self-employed. Results are

qualitatively the same if we consider pensioner households those with their head

above 65 years of age and in-work households those with a head aged below 65

years.

We also use RPI monthly index series from January 1987 for 75 different type

of goods obtained from the ONS. Expenditure in each of the 75 goods is expressed

in real terms by dividing current expenditure by its corresponding price index.

4.2. Household specific prices

Define inflation rate for household i at time t as:

πit =
J∑
j=1

wjitπ
j
t (4.1)

Where: wjit =
pjitq

j
it

pitqit
, is share of expenditure of household i in good j at time

t and πjt is the year-on-year inflation rate of good j at time t. Inflation rates for

the different goods are only available at the national level from the ONS and thus

variation in the inflation experienced by different households is due to differences

in the expenditure shares. To compute the household specific inflation rate we

consider 75 sections of the RPI (j=1,...,75) 8 and compute wjit for each household

8See Appendix for details
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in the sample between 1987 and 2010. Household inflation depends then, on the

RPI section inflation rate and on the basket of goods consumed.

It is worth a special note about the treatment of housing costs. We opt to follow

the same approach as the one currently used by the ONS for the compilation of

the RPI. The ONS used an implicit rent approach to capture owner-occupied hous-

ing costs until its replacement in 1975 with mortgage interest payments. Housing

costs for tenants is still being represented by rents. The implicit rent approach

considers landlords as agents maximising the present value of the cash flow from

renting their house while the user cost approach takes households as consumers

that maximise their utility by allocating their budget between different goods (Fry

and Pashardes (1986)). Owner-occupied housing costs in the RPI are captured by

mortgage interest payments, owner-occupiers’ housing depreciation, Council Tax

and estate agents’ fees 9. Housing depreciation has been included in the RPI since

January 1995 with the aim to capture expenditure that owner-occupiers would need

to affront in order to maintain constant the quality of their house. Due to data avail-

ability we exclude the housing depreciation component of housing costs to compute

household inflation.

First, there is substantial variation in the evolution of price indexes over time.

While food prices increased 2.9% per year on average between 1987 and 2010,

the figure is 6.5% for Tobacco, 4.9% for housing and 4.6% for transport fares. On

the other hand, clothing and footwear and leisure goods decreased by 0.4% and

0.7% respectively per year during the same period (see Table 4.1).

These changes in relative prices affect total household expenditure and the con-

9Section 9.5 in Office for National Statistics (2012) explains in more detail how each component
of owned-occupied housing costs is modelled
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Table 4.1: Price index by type of good (Selected years, 1987=100)

1987 1995 2000 2005 2010 1987-2010 Year average

Food in 100 135 142 152 193 93% 2.9%
Food out 100 164 198 233 272 172% 4.5%
Alcohol 100 162 184 204 240 140% 3.9%
Tobacco 100 179 270 328 422 322% 6.5%
Housing 100 161 208 278 304 204% 4.9%
Fuel & light 100 136 125 161 264 164% 4.3%
Household goods 100 130 137 142 166 66% 2.2%
Household services 100 139 154 181 213 113% 3.3%
Clothing 100 119 111 95 91 -9% -0.4%
Transport 100 157 182 223 283 183% 4.6%
Motoring 100 147 175 178 212 112% 3.3%
Leisure goods 100 120 110 93 85 -15% -0.7%
Leisure services 100 165 205 257 313 213% 5.1%
Personal goods and services 100 155 182 200 233 133% 3.7%
Source: Office for National Statistics
(ONS)

sumption bundle. Figure 4.1 shows expenditure shares over time for pensioner and

in-work households. Two key messages can be extracted from the graph. First,

pensioner households spend a bigger proportion of their budget in food, fuel and

light, household goods and services, leisure goods and personal goods and ser-

vices than households with a worker head. Second, for both worker and pensioner

households, the proportion of the budget spent on food consumed at home de-

clined over time. While pensioners spend 22% of their budget on food in 1987, they

spend 17% in 2010. The same happens with workers whose food budget share de-

clined from 16% to 13% between 1987 and 2010. Among the goods that increased

their budget share for pensioners are household goods and leisure services; while

housing and leisure services increased its proportion in workers budget. With prices

treble between 1987 and 2010, leisure services budget share increased from 6% to

10% for both retired and in-work households.
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Figure 4.1: Share of expenditure: 1987-2010

Source: Own calculations based on EFS, FES and LCFS

Another way to look at expenditure shares is by estimating Engel curves. We

then non-parametrically estimate Working-Leser Engel curves of the following form:

wij = fj(lnxi) + εij

Where i index households, j index goods, and wij is the budget share of good

j for household i, and lnxi is the log of total non-durable expenditure. Following

Banks et al. (1997) we estimate Engel curves by Kernel regressions of the total non-

durable expenditure share of each component on the log of non-durable spending.

We estimate the Engel curves for pensioners and workers separately and to make

results more comparable we consider only respondents living in households with 2

members in 2009-2010.
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Results are shown in Figure 4.2 for goods in which pensioners’ expenditure

share is higher than workers’ and in Figure 4.3 for those goods for which work-

ers’ expenditure share is higher than pensioners’. As expected, pensioners’ budget

share of work related goods like food out, clothing and fares and transport is lower

than that of workers. On the other hand, irrespective of total expenditure, pen-

sioners spend a higher proportion of their budget in personal goods and services,

household services and leisure services. They also spend a higher proportion of

their budget in home production related goods such as food at home and fuel and

light.

Figure 4.2: Engel curves (1)
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Figure 4.3: Engel curves (2)

These differences in the budget composition and the evolution of the RPI divi-

sion price indexes result in different rates of inflation for workers and pensioners.

Figure 4.4 shows average yearly household inflation between 1988 and 2010 ac-

cording to the labour market status of the household head. Workers inflation is

usually more volatile than pensioners’, mostly due to the volatility of mortgage in-

terest rates, a component that has less weight in pensioners’ budget. On average

during the whole period, pensioners inflation has been 0.1 percentage points higher

than workers: 3.7% versus 3.6% respectively. Pensioners inflation is usually higher

than workers’ in periods of low interest rates, like the beginning of the 90s and the

last financial crisis, particularly between 2009 and 2010. The year with the largest

difference between the two groups is 2009 in which pensioner inflation is 3.1% and

worker inflation is -0.3% 10.

10A comparison between average household inflation and RPI is shown in the Appendix
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Figure 4.4: Average household inflation: 1988-2010

Source: Own calculations based on ONS and EFS, FES and LCFS

In sum, we showed in this section that there are differences in the consumption

bundle of pensioners and workers and that results in different inflation experiences.

Albeit substantial differences in given years, the inflation experienced by the two

groups is not significantly different over a long time period. In the next section we

describe the theory of cost of living and attempt to estimate cost of living changes

using parametric cost functions and expenditure data for the UK.

5. Demands, cost of living and simulations

We start this section by summarizing the theory of cost of living. In this section,

we are interested in understanding the welfare effect of a price change. Head-

line inflation is usually used to adjust pay and benefits. An important question is

how much should income increase in order to compensate households for infla-

tion. Households could substitute away from a given good when experiencing price

increases and thus the true change in cost of living would be lower than when con-

sidering household inflation. In order to estimate cost of living indexes we need
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first to estimate the cost function and for that we have to specify a demand system.

Over the last years, the literature has made progress in both parametric and non-

parametric approaches of demand estimation. At this stage we are going to follow

Lewbel and Pendakur (2009) and assume a parametric cost function. The estima-

tion of the demand system will allow us to simulate price changes and calculate

changes in the cost of living for each household.

5.1. Modelling the cost of living

The cost of living index compares the costs of obtaining a given level of utility

under two different price sets. It represents the change in income necessary to

maintain a given standard of living after a change in prices.

Assume momentarily that there is only 1 type of consumer. The consumer ob-

tains utility from the consumption of a J-goods vector Q = (q1, q2, ..., qJ) ≥ 0J .

Thus, the consumer chooses a consumption bundle in order to maximize her utility:

Max
q1,...,qJ

U = F (Q)

st pQ′ =
K∑
i=1

piqi ≤ x

Where p = (p1, ..., pJ) >> 0J is a J-vector of good prices, and x > 0 is ex-

penditure on the J goods. This problem can be decomposed in 2 steps. First, the

consumer minimizes the cost of attaining a given utility level and, then, chooses the

highest utility, subject to the budget constraint.

The first step gives the cost function, which defines the minimal cost necessary

to attain a given utility level, u, when the consumer faces prices p: C(u,p). The

Konüs (1939) cost of living index (COLI) for the representative consumer gives the
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proportional change in cost needed to maintain the reference utility level uR =

F (Q) after a price change from p0 to p1 :

P (p0,p1;uR) =
C(uR,p1)

C(uR,p0)

If we abandon the assumption of a representative consumer, given individual

heterogeneity in preferences, each consumer will have her specific COLI. Thus, for

consumer h = 1, ..., H, we define the household specific COLI as:

Ph(p
0,p1;uRh ) =

Ch(u
R
h ,p

1)

Ch(uRh ,p
0)

(5.1)

Due to data availability, we are assuming that consumers face the same prices

and that individual heterogeneity is due to differences in preferences . Because

individual level consumption is not available, we are not going to model explicitly

intra-household consumption allocations. This means that we consider the house-

hold as a representative consumer: household members pool resources and make

consumption decisions in order to maximize household utility based on the pooled

budget constraint. Our objective is then to estimate equation 5.1 for workers and

pensioners and compare with household specific prices and headline inflation in

order to assess their bias when measuring cost of living changes. Given that the

estimation of equation 5.1 gives household level COLI we need to aggregate these

individual COLIs in order to obtain a group level - for workers and pensioners -

COLI. We use a democratic group COLI computed as the unweighted average of
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the household level COLIs11:

Pg =
1

Hg

Hg∑
h=1

Ph(p
0,p1;uRh ) (5.2)

Where g = {workers, pensioners} and Hg is the number of households in

group g.

5.2. Demand System Estimation: EASI

To estimate the cost of living index we need to estimate first the cost function

and for that, we need to estimate a system of demand equations. We follow Lew-

bel and Pendakur (2009) and estimate an Exact Affine Stone Index (EASI) implicit

Marshallian demand system by starting with the following parametric cost function:

lnC(p, u, z, ε) = u+
J∑
j=1

mj(u, z) ln pj +
1

2

J∑
j=1

J∑
k=1

H∑
h=1

ajktzh ln p
j ln pk

+
1

2

J∑
j=1

J∑
k=1

bjk ln pj ln pku+
J∑
j=1

εj ln pj

(5.3)

Where: j = 1, ..., J refers to commodities, z is a H-vector of demographic vari-

ables, p is a J-vector of prices, u is utility and ε represents unobserved individual

heterogeneity. Let mj(u, z) be defined as:

mj(u, z) =
R∑
r=1

bjru
r +

H∑
h=1

gjhzh +
H∑
h=2

djhzhu (5.4)

11Crossley and Pendakur (2010) discuss the issues associated with the aggregation of COLIs
across consumers and propose the common scaling social cost of living index (CS-COLI) that gives
the scaling to everyone’s cost in order to maintain social welfare constant after price changes.
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Then, by Sheppard’s Lemma (∂ lnC(.)
∂ ln pj

= wj), the share of expenditure in good j

is:

wj =
R∑
r=1

bjry
r+

H∑
h=1

gjhzh+
H∑
h=2

djhzhy+
J∑
k=1

H∑
h=1

ajkhzh ln p
k+

J∑
k=1

bjk ln pky+εj (5.5)

It can be shown from 5.5 that implicit utility (y = u) takes the following form:

y = u =
lnx−

∑J
j=1w

j ln pj + 1
2

∑J
j=1

∑J
k=1

∑H
h=1 a

jkhzh ln p
j ln pk

1− 1
2

∑J
j=1

∑J
k=1 b

jk ln pj ln pk
(5.6)

Equations 5.5 and 5.6 define the EASI demand system. Note first that utility

(equation 5.6) is expressed in terms of observables. Second, this flexible speci-

fication allows us to include additively separable effects in implicit utility (y = u),

demographics (z), prices (ln pk) and unobserved individual heterogeneity (ε). We

also include two-way interactions between demographics (z) and y and ln pk and

also between implicit utility (y = u) and ln pk. The chosen specification allows us,

thus, to compute not only price and income elasticities but also cost of living indexes

by demographic groups.

The estimation of the demand system is not straightforward. First, note that wj

is defined implicitly because y = u is a function of wj and thus budget shares are

present in both the left and right hand sides of equation 5.5. A second issue with

the estimation of the budget shares system is that the system is non-linear in y,

which is in turn a function of budget shares (wj), prices (p) and demographics (z).

The endogenous non-linear system could be estimated either by the Generalized

Method of Moments (GMM) or by Blundell and Robin (1999) iterated linear method.

24



A third approach proposed by Lewbel and Pendakur (2009) and the one we follow

in this paper, is to estimate an approximate version of equation 5.5. We then ap-

proximate y by: ỹ = lnx −
∑J

j=1w
j ln pj and estimate the approximate demand

system by 3 stage least squares (3SLS).

We only use households headed by someone between 25 and 79 years old in

our estimations and aggregate expenditure into 33 different commodities (J = 33):

bread, cereals and biscuits, beef, lamb, pork, bacon, poultry, other meat, fish, fats,

cheese, eggs, milk and milk products, tea and coffee, soft-drinks and confectionary,

vegetables, fruit, other food, catering, alcohol, tobacco, rent, mortgage interest pay-

ments, other housing, fuel and light, household goods, household services, clothing

and footwear, personal goods and services, motoring expenditure, fares and other

travel costs, leisure goods and leisure services. We impose symmetry of ajk and bjk

such that ajk = akj and bjk = bkj leaving a total of 4,416 parameter to estimate and

1,984 symmetry restrictions 12. Due to the large number of parameters to estimate

we do not report the estimation results here but will show in the next section budget

share elasticities and cost of living changes, which are estimated directly from the

demand system.

As we are interested in estimating cost of living indexes and price elasticities

for different segments of the population and in particular for retirees and workers

separately, we include among the household demographic characteristics in the

demand system, a dummy that takes the value 1 if the household head is retired

and 0 if still in-work and the household size.

12See Appendix for a test of negativity of demand

25



5.3. Estimating the cost of living

The cost of living index resulting from the EASI specification can be expressed

in terms of observables and parameters and thus could be recovered from the data.

Define pt as prices at time t, then (ln pj1−ln p
j
0) measures the percentage change in

prices between the benchmark period (t = 0) and period 1. From equation 5.3, the

cost of living index in our empirical application is defined by the following equation:

ln

[
C(p1, u, z, ε)
C(p0, u, z, ε)

]
=

J∑
j=1

wj0(ln p
j
1 − ln pj0)

+
1

2

J∑
j=1

J∑
k=1

(
H∑
h=1

ajkhzh + bjky

)
(ln pj1 − ln pj0)(ln p

j
1 − ln pj0)

(5.7)

We can simplify this expression by taking initial prices equal to 1, i.e p0 = IJ =

[1, 1,...,1]′. The cost of living index can then be expressed as:

ln

[
C(p1, u, z, ε)
C(p0, u, z, ε)

]
=

J∑
j=1

wj0 ln p
j
1 +

1

2

J∑
j=1

J∑
k=1

(
H∑
h=1

ajkhzh + bjky

)(
ln pj1

)2
(5.8)

Note that the first term of the right hand side of equation 5.8 is identical to the

household specific inflation rate calculated in section . The second term captures

the substitution effect across goods and can be either zero (implying no substi-

tution), positive (little substitution) or negative (large substitution). The degree on

which the household specific inflation under or over estimates the cost of living is

thus given by the second term in equation 5.8.
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Budget share price elasticities for pensioners and those in-work can be recov-

ered from the demand estimation (see Table 5.1) using the following expression:

∂wj

∂ ln pk
=

H∑
h=1

ajkhzh + bjky (5.9)

Note that in our empirical specification budget share elasticities vary not only

with real expenditure, y, but also with observed characteristics, z. Table 5.1 shows

budget share own-price elasticities for pensioners and those in-work. There are

marked differences between pensioners and workers budget share own-price elas-

ticities. Take for example the case of catering: whilst a 10% increase in the price of

catering results in an increase of 3.8 percentage points in the catering expenditure

share for workers, the figure is -9.5 for pensioners. This suggests that pensioners

substitute away from catering more than workers. On the other hand, a 10% in-

crease in the price of fuel and light results in a 4.5 percentage points increase in

the budget share of fuel for pensioners while the figure is 2.3 for workers 13. Whilst

a 10% increase in the price of leisure services results in a 7.2 percentage points

decline in its budget share for pensioners, it results in a 6.8 percentage points in-

crease in the budget share among workers. Another noticeable difference is in the

price elasticity of rent, while workers decline their rent share after a price increase,

rent budget share increases by 1.7% points among pensioners in reaction to a 10%

increase in price.

Luxury goods, like catering or household goods, are more elastic to price changes

13Qualitatively similar results are found by Beatty et al. (2011). The authors find that poorer old
households are not able to smooth consumption when experiencing income shocks captured by
extreme cold temperatures. They find that households respond to a cold shock by increasing fuel
expenditure and reducing food spending.
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than necessities. A 10% increase in the price of alcohol results in a decline of 8.0

percentage points in its budget share for pensioners and 16.0 for workers. Finally,

there are goods for which price elasticities are similar between workers and pen-

sioners, among them: eggs, fruit, household goods and household services.

Figures 5.1, 5.2, 5.3 and 5.4 show estimated budget share own-price elasticity

distributions for the 33 goods. They give a similar picture as Table 5.1 in terms

of the price sensitivity of workers and pensioners but also show the substantial

variation within the two group of consumers. Pensioners are more price sensitive

than workers for pork, other food, soft-drinks and confectionery and fruit among

food categories. Workers are particularly sensitive to price changes in rent and, as

well as pensioners, to changes in the price of household goods. Note in particular

the case of catering, while practically all households with a working head show

positive own-price elasticity, all pensioner household reduce their catering budget

share as a result of price increases. The case of fuel and light is also interesting,

not only due to the fast price increase over the last 5 years but also because it

shows that pensioners are not able to substitute away from fuel and light as a result

of price increases.
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Table 5.1: Estimated budget share own-price elasticities (Mean, in %)

In-work CI 95% Retired CI 95%

Bread 0.068 [0.065;0.071] 0.654 [0.649;0.659]
Cereals and biscuits 1.181 [1.18;1.182] 2.178 [2.177;2.179]
Beef 0.341 [0.339;0.343] 0.273 [0.271;0.275]
Lamb -0.104 [-0.105;-0.103] -0.242 [-0.243;-0.241]
Pork 0.079 [0.078;0.079] -0.088 [-0.088;-0.088]
Bacon -0.046 [-0.046;-0.045] 0.204 [0.203;0.205]
Poultry -0.388 [-0.39;-0.385] -0.403 [-0.406;-0.4]
Other meat 0.829 [0.829;0.83] 0.034 [0.033;0.035]
Fish -0.128 [-0.13;-0.126] 0.476 [0.473;0.48]
Fats 0.079 [0.079;0.08] 0.348 [0.347;0.349]
Cheese 0.093 [0.092;0.093] 0.551 [0.551;0.552]
Eggs 0.138 [0.137;0.138] 0.128 [0.127;0.128]
Milk 0.155 [0.149;0.16] 0.898 [0.89;0.905]
Tea and coffee 0.169 [0.169;0.17] 0.281 [0.28;0.282]
Soft drinks and confectionary 0.053 [0.047;0.059] -6.394 [-6.404;-6.384]
Vegetables 1.188 [1.185;1.191] 1.746 [1.742;1.751]
Fruit 0.620 [0.62;0.621] 0.543 [0.542;0.543]
Other food 3.174 [3.16;3.188] 3.954 [3.933;3.976]
Catering 3.766 [3.756;3.776] -9.462 [-9.477;-9.447]
Alcohol -16.010 [-16.034;-15.986] -8.046 [-8.07;-8.021]
Tobacco 1.553 [1.551;1.556] 2.848 [2.843;2.852]
Rent -4.875 [-4.884;-4.865] 1.702 [1.687;1.718]
Mortgage interest payments 4.845 [4.838;4.852] 1.805 [1.793;1.817]
Other housing 1.818 [1.803;1.833] 2.054 [2.028;2.08]
Fuel and light 2.284 [2.275;2.293] 4.510 [4.494;4.525]
Household goods -21.594 [-21.649;-21.54] -22.990 [-23.084;-22.895]
Household services 5.802 [5.787;5.817] 5.802 [5.777;5.827]
Clothing and footwear 2.370 [2.345;2.396] 3.327 [3.299;3.354]
Personal goods and services -6.749 [-6.762;-6.736] -12.428 [-12.448;-12.409]
Motoring expenditure 23.955 [23.935;23.975] 14.845 [14.81;14.88]
Fares and other travel costs -1.145 [-1.158;-1.132] -1.819 [-1.842;-1.796]
Leisure goods -4.221 [-4.249;-4.194] -0.430 [-0.466;-0.395]
Leisure Services 6.764 [6.74;6.789] -7.202 [-7.244;-7.16]

Note: The column “95% CI” shows the 95% confidence interval for the mean predicted value
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Figure 5.1: Estimated budget share own-price elasticities

Figure 5.2: Estimated budget share own-price elasticities
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Figure 5.3: Estimated budget share own-price elasticities

Figure 5.4: Estimated budget share own-price elasticities

Table 5.2 shows the estimated COLI, together with its decomposition in the

household specific inflation (first term of equation 5.8) and the substitution effect

(second term of equation 5.8), for the whole sample, pensioners and those still in-

work. First, not considering the substitution effect amounts to an error in the mea-
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sure of the average cost of living of between -0.01 (or -0.30%) - estimated in 1995

- and 0.38 (or 11.0%) percentage points - in 2008. This masks some differences

between workers and pensioners substitution behaviour which is closely related to

differences in the own and cross price elasticities of the two group of consumers.

The differences in terms of household prices and substitution effect translate in

differences in terms of cost of living between pensioners and workers. Results are

summarized in Figure 5.5.

32



Table 5.2: Change in Cost of living by labour market status: Retired and In-Work

ALL RETIRED IN-WORK

COLI Household Substitution COLI Household Substitution COLI Household Substitution
inflation effect inflation effect inflation effect

1990 8.80% 8.75% 0.05% 9.06% 9.00% 0.06% 8.73% 8.68% 0.05%
1991 5.22% 5.20% 0.02% 6.11% 6.12% -0.01% 4.97% 4.94% 0.03%
1992 2.41% 2.37% 0.04% 3.18% 3.15% 0.02% 2.15% 2.11% 0.04%
1993 2.05% 2.01% 0.04% 2.30% 2.27% 0.02% 1.97% 1.93% 0.04%
1994 2.82% 2.78% 0.03% 2.52% 2.49% 0.02% 2.91% 2.88% 0.04%
1995 3.34% 3.36% -0.01% 3.28% 3.30% -0.02% 3.37% 3.37% -0.01%
1996 2.00% 1.95% 0.04% 2.37% 2.36% 0.02% 1.89% 1.83% 0.05%
1997 3.49% 3.30% 0.19% 2.14% 2.04% 0.10% 3.93% 3.71% 0.22%
1998 2.15% 2.14% 0.01% 2.17% 2.16% 0.01% 2.14% 2.14% 0.00%
1999 0.92% 0.87% 0.05% 1.30% 1.26% 0.04% 0.81% 0.76% 0.05%
2000 2.62% 2.47% 0.15% 1.77% 1.68% 0.09% 2.90% 2.73% 0.17%
2001 0.31% 0.17% 0.14% 1.70% 1.64% 0.07% -0.09% -0.26% 0.17%
2002 1.97% 1.95% 0.02% 2.02% 2.00% 0.02% 1.96% 1.93% 0.03%
2003 2.12% 2.10% 0.02% 2.08% 2.07% 0.01% 2.13% 2.11% 0.02%
2004 3.47% 3.28% 0.19% 2.34% 2.22% 0.12% 3.96% 3.74% 0.22%
2005 2.12% 2.10% 0.02% 2.35% 2.32% 0.04% 2.02% 2.00% 0.02%
2006 5.16% 5.00% 0.16% 5.01% 4.81% 0.20% 5.21% 5.06% 0.15%
2007 3.87% 3.74% 0.12% 2.87% 2.78% 0.09% 4.29% 4.15% 0.14%
2008 3.46% 3.08% 0.38% 6.35% 5.96% 0.39% 2.02% 1.65% 0.37%
2009 2.65% 2.28% 0.37% 3.12% 2.90% 0.22% 2.43% 1.99% 0.44%
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Figure 5.5: Change in cost of living index by labour market status: 1990-2009

Figure 5.6 shows the substitution effect over time for workers and pensioners.

Substitution effects are not large but do fluctuate over time due to changes in rel-

ative prices and variations in the inflation of the different components of the con-

sumption basket. The relatively high substitution effect14 of both pensioners and

workers during the beginning of the 1990s is mostly due to high inflation of items

for which both pensioners and workers are price sensitive, such as alcoholic drinks,

personal goods and services and certain food items like poultry and soft-drinks

and confectionery. Another interesting period is between the mid of the 1990s and

early 2005 during which we can identify three clear periods in which workers sub-

stitute less than pensioners basically because of high inflation of mortgage interest

payments an item that has less weight in the pensioners basket and with a lower

own-price elasticity. During these three periods mortgage interest payment inflation

fluctuated between 15% and 34%. Finally, the reason of the high peak during the

last year of the sample period is the high inflation of fuel and light and most food

14Recall that negative values of the substitution effect means that households substitute away
from goods that become relatively expensive towards goods that are relatively cheaper.
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items during 2008 and 2009. Indeed, during that period there is a combination of

high inflation of fuel and light, reaching almost 40% by the end of 2008, and high

inflation in food items, reaching for example 24% for beef, 21% for pork, 20% for

bread and 16% for milk and milk products. Explaining the low substitution effect

during this period is the fact that pensioners do not substitute away from fuel and

light price increases. The lower substitution effect for workers during those years is

due to deflation in mortgage interest payments.

Figure 5.6: Substitution effect by labour market status: 1990-2009

Our results suggest that the substitution bias is, on average, not important. A

potential issue with our data is the fact that as we are working with relatively ag-

gregated expenditure data (i.e. 33 goods) we are only considering substitution

between these 33 goods and not allowing for substitution within goods. In other

words, we are estimating the substitution between, for instance, lamb and pork but

not considering substitution between different cuts of pork or lamb. That feature of

our data means that we could be underestimating the substitution bias. Compar-

ing results with other UK studies suggest that the potential underestimation is not

substantial. Blow and Crawford (2001) use revealed preference and 62 commodi-
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ties to estimate the substitution bias in the RPI. They give confidence intervals for

the COLI estimated non-parametrically and find that the substitution bias amounts

to between 0.1 and 0.35 percentage points in 1977 and between 0.22 and 0.11 in

1993, the year when the error is the greatest in percentage terms. Moreover, there

are 3 years in their data for which the rate of inflation measured by the household

specific inflation is within the bounds of the estimated COLI. A second paper that

estimates the bias between the COLI and different price indexes is Blundell et al.

(2003). They estimate COLI non-parametrically using 22 different commodities and

find that the substitution bias is in order of magnitude close to our results using a

parametric model and 33 items.

Figure 5.7 and 5.9 show the change in cost of living and the substitution effect

respectively by total non-durable real expenditure (in logs) for all the years in our

sample: 1990-2009. First, the average masks substantial variation in the change of

cost of living for both workers and pensioners, with a maximum of 34.6% and a min-

imum of -14.4%. Second, pooling together all the years, the change in cost of living

is negatively correlated with expenditure. A simple OLS regression of COLI and log

real expenditure gives a statistically significant coefficient of -0.0007727 15. Finally,

Figure 5.8 shows the change in cost of living by total non-durable expenditure for

each sample year. It is clear from this graph that Figure 5.7 masks differences in

the relationship between COLI and log real expenditure by year. While expenditure

is strongly negative correlated with COLI in 1992 and 2009, the relation is flat in

1997 and 2004, it is positive correlated in 2005, 2006 and 2007.

15This mild negative correlation does not show in the graph due to the scale. See Figure 7.2 in
the Appendix for more details
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Figure 5.7: Change in cost of living index by labour market status and expenditure

Figure 5.8: Change in cost of living index by labour market status and expenditure:
by year

37



Figure 5.9 shows the positive correlation between the substitution effect and

real expenditure for the whole sample. First, as for the COLI, Figure 5.9 masks

differences over time. While the substitution effect is negatively correlated with

expenditure in all the years until 2003, it is positively correlated from 2003 to 2009

(See Figure 5.10)16. A second interesting feature of the results is that the variance

of the substitution effect is increasing over time and particularly from 2006. This is

due to the increasing variance in the evolution of prices since 2006 and particularly

in 2008 and 2009.

Figure 5.9: Substitution effect by labour market status and expenditure

16See Figure 7.3 in the Appendix
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Figure 5.10: Substitution effect by labour market status and expenditure: by year

Assume that the representative pensioner receives 100 in pension income in

1989 that is then adjusted by different cost of living measures. What would be her

income in 2009 if the adjustment is based on headline inflation (RPI), her specific

household inflation or the cost of living index resulting from our demand system

estimation? Figure 5.11 shows pension income under the three alternative index-

ation metrics 17. At least during the period 1990-2009, adjusting pension income

by the RPI results in a higher income than adjusting by the cost of living index or

household inflation. The major difference between headline inflation and the other

17We use for the adjustment of pension income the average annual change for each of the three
measures
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two metrics is in 2004 when the difference of adjusting pension income by the RPI

or household inflation is 10.2%. The figure is 10.3% when we compare income

adjusted by the RPI and the cost of living index. The difference is subsequently

reduced, particularly in 2008-2009. The sharp reduction in 2008 and particularly in

2009 is due to the fact that there is deflation measured by the RPI while both the

cost of living change and household inflation are 1.3% in 2009. The decline in the

RPI during that year is explained by an average decline of 42% in mortgage inter-

est payments price index, an item that has less weight in pensioners’ consumption

basket than in the RPI.

Figure 5.11: Pension indexation under alternative measures: 1989-2009

6. Conclusions

We document the expenditure life-cycle profile in the United Kingdom and show

how differences in the consumption bundle of pensioners and workers translates

into different inflation experiences. On average during the whole period, pensioners
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inflation has been 0.1 percentage points higher than workers but there are substan-

tial differences in given years. The year with the largest difference between the two

groups is 2009 in which pensioner inflation is 3.1% and worker inflation is -0.3%.

In the second part of the paper we estimate cost of living indexes for pension-

ers and workers in order to better understand pension income requirements. We

then estimate an EASI Marshallian demand system and compute the change in the

cost of living and the substitution effect for both pensioners and workers for the

period 1990-2009. According to our results, not considering the substitution effect

amounts to an error in the measure of the average cost of living of between -0.01 (or

-0.30%) - estimated in 1995 - and 0.38 (or 11.0%) percentage points - in 2008. This

masks some differences between workers and pensioners substitution behaviour,

which is closely related with the differences in own and cross price elasticities of the

two groups of consumers. Although we do not find important differences over the

long run, there are major differences in terms of cost of living between pensioners

and workers in given years.

Finally, we show how pension income would evolve during the period 1990-2009

under three alternative indexation measures: headline inflation - RPI -, household

specific inflation and cost of living estimated from the demand system. At least

during the period 1990-2009, adjusting pension income by the RPI results in a

higher income than adjusting by the cost of living index or household inflation.
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7. Appendix

Average household inflation vs RPI
Figure 7.1 shows average household inflation and RPI inflation over time. Our

household inflation measure follows the RPI quite close. The slim differences in
the average household inflation and RPI over time are due to small differences in
how the ONS computes the RPI and how we compute household inflation. First,
due to data availability we do not consider depreciation. Second, households at
the top 4% of the income distribution and pensioners that derive more than three
quarter of their income from state benefits are not considered by the ONS for the
calculation of the RPI. Third, the ONS use other data sources besides the expendi-
ture survey we use to compute expenditure shares. Finally, we use what is called a
democratic measure of household inflation (unweighted average) and the ONS use
a plutocratic one (weighted average, more heavily influenced by households that
spend the most). See Leicester et al. (2008) for more details about the differences.

Figure 7.1: Average household inflation vs RPI: 1988-2010
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Negativity of demand
We can check for negativity of demand using the normalized Slutsky matrix.

Note that Slutsky compensated own price elasticities should be negative to assure
negativity of demand. Within the EASI demand system, the components of the
normalized Slutsky matrix are given by:

Sij =
∂wi

∂ ln pj
+ wiwj − wiIi=j (7.1)

Where Ii=j is an indicator function equal to 1 if i = j and 0 otherwise. Table
7.1 shows the average own price Slutsky terms resulting from the demand system
estimation:
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Table 7.1: Own price normalized Slutsky terms

Bread -0.0066
Cereals and biscuits -0.0029
Beef -0.0036
Lamb -0.0043
Pork -0.0026
Bacon -0.0037
Poultry -0.0106
Other meat -0.0077
Fish -0.0064
Fats -0.0029
Cheese -0.0029
Eggs -0.0009
Milk -0.0124
Tea and coffee -0.0035
Soft drinks and confectionary -0.0331
Vegetables -0.0072
Fruit -0.0052
Other food 0.0199
Catering -0.0417
Alcohol -0.1743
Tobacco -0.0012
Rent -0.0581
Mortgage interest payments -0.0067
Other housing -0.0154
Fuel and light -0.0269
Household goods -0.2831
Household services 0.0066
Clothing and footwear -0.0199
Personal goods and services -0.1184
Motoring expenditure 0.1254
Fares and other travel costs -0.0321
Leisure goods -0.0729
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Cost-of-living and substitution effect according to expenditure
Figure 7.2 shows the coefficients and confidence interval resulting from a linear

regression of cost of living index and log real expenditure for each year between
1990 and 2009. Figure 7.3 shows the coefficients and confidence interval resulting
from a linear regression of the substitution effect and log real expenditure for each
year between 1990 and 2009.

Figure 7.2: Coefficients and confidence interval: COLI

Figure 7.3: Coefficients and confidence interval: Substitution effect

Retail Price Index Sections
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Table 7.2: RPI Sections

FOOD HOUSING MOTORING EXPENDITURE
Bread Rent Purchase of motor vehicles
Cereals Mortgage interest payments Maintenance of motor vehicles
Biscuits Council tax and rates Petrol and oil
Beef Water and other charges Vehicle tax and insurance
Lamb Repairs and maintenance charges FARES AND OTHER TRAVEL COSTS
Pork Do-it-yourself materials Rail fares
Bacon Dwelling insurance and ground rent Bus and coach fares
Poultry FUEL AND LIGHT Other travel costs
Other meat Coal and solid fuels LEISURE GOODS
Fish Electricity Audio-visual equipment
Butter Gas CDs and tapes
Oil and fats Oil and other fuels Toys, photographic and sports goods
Cheese HOUSEHOLD GOODS Books and newspapers
Eggs Furniture Gardening products
Fresh milk Furnishings LEISURE SERVICES
Milk products Electrical appliances TV licences and rentals
Tea Other household equipment Entertainment and other recreation
Coffee Household consumables
Soft-drinks Pet care
Sugars and preserves HOUSEHOLD SERVICES
Sweets and chocolate Postage
Potatoes Telephones, telemessages,etc
Other vegetables Domestic services
Fruit Fees and subscriptions
Other food CLOTHING AND FOOTWEAR
CATERING Men’s outwear
Restaurants Women’s outwear
Canteen Children’s outwear
Takeaway Other clothing
ALCOHOL Footwear
Beer PERSONAL GOODS AND SERVICES
Wine and spirits Personal articles
TOBACCO Chemists goods
Cigarrettes Personal services
Other tobacco
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