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Objectives of the research
The aim of this research is to provide a method to reconcile 
micro and macro estimates on household income and 
consumption within the boundaries of National accounts 
(NA).

Main outcome: the estimate of propensity to consume by 
groups of households and categories of consumption.

Main indirect advantages:
- Improved international comparability of  household 
income and consumption 
- Better reconciliation of micro and macro data.
- Integration of micro data on households budgets from
independent data sources



Data on household income and consumption     
the state-of-the-art

In statistically advanced countries, information on the economic
behavior of households is provided by several data sources. Two 
main categories may be distinguished

National accounts (NA): NA describe the economic performance of 
households (the Households sector) from a macro perspective, 
showing the relationships between income, consumption and saving
within a consistent and integrated framework.

Sample surveys: surveys provide insight on the economic behavior 
of  single families (micro perspective). Frequently, surveys on 
consumption collect information also on income  and surveys on 
income contain few general questions on consumption expenditures. 
It is unusual to have surveys with detailed and reliable enough 
information both on income and consumption. 



Evidence from available data sources in Italy
Household income (euro)

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

2002 2003 2004 2005 2006

NA
EUSILC
SHIW

NA: National Accounts (Istat); EUSILC: European survey on income and 
living conditions (Istat); SHIW: Survey on households income and wealth 
(Bank of Italy)



Evidence from available data sources in Italy
Household consumption expenditure (euro)
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From a statistical point of view propensity to consume reflects 
how income statistics relate to consumption statistics.

Consumption propensities are calculated on the basis of NA and 
sample surveys data (provided the surveys collect data both on 
income and expenditure).

Typically two problems may occur:

1. there are as many different estimates of consumption propensities 
as the number of surveys 

2. the average consumption propensities calculated on the basis of 
surveys (micro-approach) largely differ from consumption 
propensity derived from NA (macro-approach).

Average propensity to consume



Evidence from available data sources in Italy
Average propensity to consume
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- National accounts allow to break down the propensity to 
consume by consumption categories (food and beverages, 
clothing and footwear, transport, health,.. ..) but only for 
the Household sector as a whole.

- SHIW allows to calculate consumption propensities of 
groups of households but not by consumption categories 
(only few macro categories are distinguished)

- In Italy, from 2003 onwards, the HBS does not provide 
any insight on income and as a consequence on 
consumption propensities. 

- EUSILC does not collect data on consumption 
expenditure.

Furthermore: 
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This work tries to estimate the following table

y= household income

c= household consumption expenditure

Constraint: Row sums correspond to the NA aggregates Follows…



0.800.82North-east

1.130.93South
0.680.89Centre

0.870.84North-west

Consumption propensities 
(HBS - SHIW)

Consumption propensities 
(SHIW)

Propensity to consume – Italy 2004

Main issues
1) How to reconcile macro and micro data on income and consumption.

2) How to match income and consumption statistics at a micro level. 
Beside inconsistencies between macro and micro data: sample surveys 
do not always provide unambiguous information on common 
monetary variables once these have been harmonized in definitions 
and classifications.

In order to fill in the table, NA macro variables (row sums) are
disaggregated according to proper indicators derived from survey micro 
data



In this work we apply statistical matching in order to match 
income data (from SHIW and EUSILC) and consumption data 
(from HBS). 

- Statistical matching is a data integration procedure used to link 
independent samples of data, A and B, by means of some 
variables common to both data files. 

- The samples are extracted from the same population. The units 
observed in the data sets are different.

- Some variables Y appear only in A whereas some variables Z
appear only in B. A set of variables X can be observed in both 
samples.

- The objective is the construction of a synthetic data set A∪B
which contains all the variables of interest (Y,X,Z)

Statistical matching



Statistical matching can be regarded as a method to 
overcome a problem of missing values

D’Orazio et al. (2006)

The framework of the synthetic data set A∪B



The framework in our case



Conditional Independence Assumption (CIA)

- The application of traditional statistical matching 
implies the so called Conditional independence 
assumption between Y and Z given X (see especially 
Rodgers 1984). Conditional independence is produced 
for the variables not jointly observed even when such 
variables are actually conditionally dependent. 

- CIA represents a strong limit to the application of 
traditional statistical matching (see Rässler 2002 for 
the debate on the pros and cons of statistical matching).

- According to the advocates’ viewpoint CIA can be 
roughly satisfied by carefully selecting the common 
variables used to match the data sets. 



SHIW: RECIPIENT file

HBS: DONOR file

The missing items of each record in the SHIW (expenditure by
consumption categories)  are imputed using records from HBS.

The Nearest neighbour hot deck procedure

Each record in SHIW is matched with the closest record in the 
HBS, according to a distance measure computed using the 
matching variables X (D’Orazio et al., 2006). The donor unit is 
the unit with the smallest distance. When more donors are 
identified, a random selection is performed

The integration of SHIW and HBS data sets (2004)



- Harmonizing common variables

- Selecting the matching variables (the common variables 
most strictly connected to household income and consumption)

- Performing statistical matching

- Assessing the accuracy of the Statistical matching 
procedure

Main steps of the matching procedure



The matching variables

• TM: income class (1,2,..,8) - only for 2002
• Qalim: quintile of food consumption expenditure 
• Ncomp: numbers of members (1,2,3,4,5+)
• Nocc: numbers of members with a job (0,1,2)
• Ndip: number of employees (0,1,2+)
• Ndiploma: number of members with 11-13 years’ schooling (0,1,2+)
• Nlaurea: Number of members with a university degree (0,1,2+)
• Nadul: number of members aged 40-64 (0,1,2+)
• Tipoanz: presence of at least one member aged >=75
• Area: geographical area of resident (North-west, North-east, Centre, 

South)
• Tbtr: dwelling (owner/tenant)



Performing statisticl matching

nocc,ndiploma,nlaurea,ndip,
nadul,tipoanz,tabt,area

TM,ncompTMNC

nocc,ndiploma,nlaurea,ndip,
nadul,tipoanz,tabt,area

qalim,ncompQNC

Distance matching variablesStrata
variables

Matched
files

Maching variables

SHIW-HBS, 2002

The nearest neighbour matching can be performend by
selecting different subsets of the matching variables. 



Accuracy of the matching
Comparisons between consumption expenditure statistics 
computed on each matched file data and on the HBS data 
(HBS statistic=100) – year 2002

101.30104.7396.53101.94σ
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Weighted valuesUnweighted values

TMNCQNCTMNCQNC
Matched data setsSummary

statistics

0.3900.329

TMNCQNC

Matched data sets

CY ~ρ

Correlations between 
imputed consumption (     ) 
and SHIW income (Y) 
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99.68106.17108.05103.26103.31101.88σ
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Unweighted values

Summary statistics SHIW-HBS 2004

CY ~ρ 0.2670.2960.3100.2550.2730.308

QNO3QNO2QNO1QNC3QNC2QNC1



NA disposable income and consumption 
expenditure by Households’ subsectors

• NA disposable income and expenditure consumption have 
been broken down by household categories, according to 
indicators derived in the SHIW-HBS matched file (QNC1 
file). 

• In order to validate our estimates from an economic point 
of view we have calculated propensity to consume (CP) for 
several groups of household.

• For most of the considered households subgroups, 
consumption propensities take more realistic values with 
respect to propensities calculated by using SHIW and HBS 
data without any previous matching process.
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Concluding remarks

- The matching of micro datasets is an essential step in order to
estimate NA income and consumption by groups of households.

- Statistical matching gives good results only if the Conditional
Independence Assumption holds. In order to respect CIA it is 
essential to recover as much information as it is possible on the 
relationship between income and consumption (auxiliary 
information). Moreover the comparability of surveys needs to be 
improved. 

-The use of income micro data is essential for estimating income by 
Households sub-sectors. The best would be probably to introduce 
income micro statistics in the integration process underlying the 
building of NA.


