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Abstract

Analyzing the economic behavior of the householeiguires data on households
budgets at a very detailed level of disaggregatibrs. unusual to have a single data
source containing detailed information both on letwéd expenditures and incomes
and this problem is generally overcome with thesitn” of independent data sources.
In Italy, the Household Budget Survey (Hbs) coledatetailed information on
consumption. On the other hand the European swonegcome and living conditions
(Eusilc) and the Bank of Italy survey on income avehlth (Shiw) provide detailed
information on income and saving but not on condionp On the macro side,
National accounts provide the totals of income aodsumption expenditure for the
Households sector as a whole.

The aim of this research is to combine data froemhbusehold budget surveys and
National accounts in order to estimate consumpgtiapensities by specific groups of
households (region of residence, number of empkyaanber of children etc).

As a first step Shiw/Eusilc and Hbs datasets aseduhrough a statistical matching in
order to obtain a complete and consistent datasbbasehold economic behavior.

As it has well known, households surveys underegBmncome and expenditure,
with actually a stronger underestimation for incorAe a consequence, the simple
matching of the surveys datasets might lead tonisistent data, with consumption
propensities exceeding one for most householdstH®mreason part of the paper is
devoted to the realignment of surveys income andswmption to the National
accounts corresponding aggregates.

Keywords: micro-macro reconciliation, householdsnstomption propensities,
statistical matching.

1. Introduction

In statistically developed countries information lomuseholds economic behavior is
provided by several data sources. Two main categanay be distinguished. On the
one hand National accounts (NA) describe the ecoanperformance of Household
from a macro perspective allowing economists toeustdnd relationships between
income, consumption and saving within a consistert integrated framework. On
the other, sample surveys on households providghihen the economic behavior of
single families. As it is well known economic micemd macro estimates do not

1



always combine properly. For this reason infornmaiio this field is at the moment
fragmentary and incomplete.

Households consumption (or saving) propensity is ohthe crucial economic issue
which cannot be properly investigated on the bafsévailable data.

NA allow to calculate propensity to consumption afrepresentative household
without providing further details about differencies consumption choices due to
social, demographic or economic characteristicsthef household. This limit is
counterbalanced by the international comparallititA consumption propensities.
Households sample surveys provide insights onpkeific issues they investigate. In
the European scenario usually countries may countsurveys on consumption
expenditures and surveys on income. Frequentlyessnon consumption collect
information also on income and surveys on incoor@ain few general questions on
consumption expenditures. Households propensibesonsumption are therefore
calculated separately on the basis of each suraw@set. Two problems typically may
occur:

» there are as many different estimates of consumppimpensities as the
number of surveys we dispose of;

» the average consumption propensities calculatedhenbasis of surveys
(micro-approach) differ from consumption propensdgrived from NA
(macro-approach).to a noteworthy extent

The aim of this research is to provide a methodeconcile micro and macro
estimates on income and consumption within the Batas of NA, in order to obtain
consumption propensities by groups of households kamds of consumption. NA
disposable income and consumption expenditure aresidered the top macro
aggregates to be further subdivided according ttepes coming from the surveys
microdata sets once these have been fused in &r itonsistent dataset. An
application is described for the Italian householdsthe year 2004.

Section 2 gives a quick view on household inconte@nsumption statistics in Italy.
Data are taken from the following data sourcesiddal Accounts, the Bank of Italy
Survey on Household Income and Wealth (SHIW), SieAT Survey on Households
Budgets (HBS), the European survey on income andgliconditions (EU-SILC).
Comparisons point out how compelling is the need ofore complete and consistent
information.

Section 3 is devoted to the merging of sample sisrdatasets on household budgets.
Particularly a statistical matching is used to meetige SHIW and the HBS for the
years 2002 and 2004. For 2004 also a preliminaiyssital matching between the
EU-SILC and HBS is presented.

The “matched dataset” provides estimates of incanteconsumption expenditure by
groups of households. Such information is used isagyiregate NA disposable
income and consumption by groups of householdsulBesre shown in section 4.
The estimate of income and consumption of grougsoaseholds within the National
accounts system is a first step towards the cotmmilaof a complete set of accounts
by household subsectors. This should allow a bettelerstanding of households’
economic behavior and better comprehension ofritesrelations between economic
and social aspects. As a matter of fact the Euro@®astem of Accounts (ESA95)
already suggests the compilation of a complet@feational accounts by household



categories, but, to our knowledge, most of the geam national statistical offices do
not compile them on a regular basis

2. Statistics on households income and consumptiamltaly

National accounts provide a complete set of acafortthe Households’ sector as a
whol€’. This allows to analyze the economic role of hbosgs in each step of the
economic process, from production, to saving. Giescy among the several
interrelated economic aggregates is granted biXbuilding process.

The Italian statistical office (Istat) provide foer details into the Households’ sector
analysis. On the basis of the main economic functieterion, two sub-sectors are
distinguished: the Consumer households (whose moaiction is consumption) and
the Producer households (entrepreneurs whose eoonbghavior cannot be
separated from the economic behavior of the houdethey belong to). For each
category a complete set of accounts is compiledlye@ccasionally Istat provides
also an interesting set of accounts for the hoddstaassified according to the region
of residence (NUTS 2). Unfortunately this set i$ complete since the sequence of
accounts breaks off with the Secondary distributbiincome account, i.e. with the
estimate of households’ disposable income by regkinally, in the context of
National accounts estimates of domestic consummigenditure by region (NUTS
2) and function (consumption by purpose) is prodide

The evidence stemming from these data sources iglways coherent even once the
definitions of variables have been harmonizénl 2004 consumption expenditure per
household was around 35000 euros according to NRaaound 29000 according to
the HBS survey. Differences are even more strikangncome. In 2004, income per
household was on average around 29000 euros aegdaiSHIW, 33000 according
to ESUSILC and around 43000 in National accountsomsistencies do not affect
only the variable levels. Territorial distributiddoth of consumption and income is
captured differentf{as shown in table 1 and table 2.

Inconsistencies are not only between macro andontiata. The Households’ sample
surveys do not always provide unambiguous inforomaton common monetary
variables once these have been harmonized in tlefisi and classifications. For
example the level and distribution of income mayskgnificantly different, income
from one source may not be economically coheretth wonsumption expenditure
coming from the other source and vice-versa. Ta&blshows an example of the
possible incoherent outcomes that can be obtdgading SHIW and HBS without
any previous matching process.

! National accounts have traditionally given relesaip the analysis of productive processes and fina
uses. On the contrary the information on institugilosectors has not been satisfying for a longtim
With the publication of ESA95, the relevance oftitagional sectors has sensibly increased. As $ar a
the Households’ sector is concerned, ESA95 suggestensider six sub-sectors identified according
to the largest income category of the household aghole. The objective is to point out different
economic behaviors inside the Households sectartigxas the subdivision by industries is aimed at
stressing different production processes insidegyéireral group of productive units.

Z |stat website http://www.istat.it/conti/nazionali/

% For details see the companion paper Coli, Tartan(2008)

4 NA data refer to domestic consumption insteadational consumption. Nevertheless this conceptual
difference cannot account for the territorial déegancies in the distribution, which are macrogcop
for not weighted frequencies.



Table 1 Distribution of Households’ consumptionrbgion of residence -Italy, 2004

North- | North-East | Centre South Italy
West

National accounts

(domestic expenditure) 29.64% 21.73% 21.10% 27.53% 100.00%

SHIW 26.01% 23.11% 24.23% 26.64%  100.00%
SHIW-Weighted values | 30.20% 21.80% 22.95% 25.0594  100.00%
HBS 26.56% 22.58% 19.07% 31.79%  100.00%

HBS- Weighted values | 32.07% 21.92% 19.68% 26.3299  100.00%

Table 2 Distribution of Households’ income by ragif residence - Italy, 2004

North- | North-East | Centre South Italy

West
National accounts

31.43% 21.57% | 20.68% | 26.28% | 100-00%

SHIW 26.86% 24.49% | 23.72% 24.92% | 100.00%
SHIW-Weighted values | ) ;g0 23.25% | 22.68% | 22.88% | 100.00%
EUSILC 24.60% 26.57% 25.15% 23.68% | 100.00%
555’;';0 Weighted 30.03% | 21.00% | 20.95% | 28.01% | 100.00%

Table 3 Consumption propensities by household regiarea. Year 2004

Consumption Consumption propensities (HBS
propensities (SHIW expenditure distribution on
data) SHIW income distribution )
North-west 0.84 0.87
North-east 0.82 0.80
Centre 0.89 0,68
South 0.93 1.13

3 The matching of the sample surveys data sets

In this section we apply statistical matching irder to merge the micro data on
households’ income (SHIW and EUSILC) with the micdata concerning
households’ consumption (HBS). Our purpose is ngdimlobtain a matched data set
where the economic variables are coherent by gradpsouseholds (subsectors)
rather than at the single household level. Sta#istmatching seems particular
attractive with respect to other integration teglueis (linear regression modelling for
example). Once income and consumption data soulraes been matched, we can
rely on a coherent and inner consistent set ofrmébion for splitting up most of NA
variables (not only disposable income and total saomption expenditure) by
households groups. Furthermore the matched filewallto group households
according to a very large spectrum of charactessti

Statistical matching is used to link independentsias of data, A and B, by means of
some variables common to both data files. Someabkes Y appear only in A
whereas some variables X appear only in B. A setaofibles Z can be observed in
both samples. Since usually a sample recording ah& X at the same time does not
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exist, it is necessary to generate an artificizh d®t where each unit records Z, Y and
X values. Various methods can be used to match d\ B\nWe refer here to the
matching technique that uses the nearest neighbatahes.

According to this method statistical matching cam fegarded as an imputation
problem. Let us consider sample A as an incompulata set where X variables are
missing. A is then defined as thecipient sample. For every ung; , with i =
(1,2,....,n), onex value from the observations of the donor sampige &lected. The
donor unit bwith j = (1,2,....8) is searched among the units belonging to B which
present Z values ideally identical to those of th@pient unita;. The perfect match
in terms of the common variables is not always pessWhen this occurs the donor
unit is selected on the basis of a distance meaki)e The donor unit is the unit with
the smallest distance. When more donors are ideshtih random selection is
performed.

The application of traditional statistical matchimgplies the so called Conditional
independence between Y and X givelisée especially Rodgers 1984)). Conditional
independence is produced for the variables nottljoiobserved even when such
variables are conditionally dependent in realittheTproblem is that often the
relationship between the never jointly observedaldes is unknown.

The Conditional independence Assumption (CIA) strang limit to the application
of traditional statistical matching. Sceptics asdbat statistical matching does not
bring any additional information on the relationshietween the not jointly observed
variables: the outcome is already well known. Thlgogates argue that statistical
matching is the only practical solution when thegneg of data sets with hundreds of
variables is necessary (see for example Ruggled)18ccording to this viewpoint,
CIA can be roughly satisfied by carefully selectthg common variables (see Réssler
2002 for the debate on the pros and cons of statishatching). For this reason it is
essential to identify common variables significgntbnnected both with Y and Z
variables.

3.1 The matching of SHIW and HBS data sets

In the following we apply statistical matching t&lI8V and HBS for the years 2002
and 20045.

As a first step, surveys have been harmonizedderadio make the data comparable.
This is a very time-consuming and difficult stepcdnsistencies must be solved
through recoding of variables, imposing assumptietas It is necessary to carry out
harmonization with care since changes on origimh dets have relevant effects on
the entire matching procedure (see Ruggles 1974).

The head of the households characteristics havebeen considered among the
potential matching variables due to the differeefirdtions of the head of the
household (or reference person) in the three sarvey

Some common variables cannot be used in the matghiocess even though their
categories have been perfectly harmonized. Thipdrap when the distributions of
such variables are significantly different in tretalsets, as if samples were extracted
from different populations. Unfortunately this hapg also for variables which it

® Details on this application are in the companiopgraColi, Tartamella (2008). The method was
developed within the research studies for the mgldf a Social accounting matrix. In this context
Istat organised a working group aimed at integga8iIW and HBS data sets. Full results are given in
Coli et al. (2006).
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would be very desirable to include among the matghunes, given their strict link
with income and consumption.

Particularly, we notice relevant differences in thistribution of households by
number of retired members (pens) and by numbereshibers neither employed nor
retired (naltrac). Therefore we have decided tduslethese two variables from the
set of the potential matching variables.

The second step consists in selecting the matalangbles, i.e the common variables
most strictly connected to household income andgwamption. In order to satisfy the
Conditional Independence Assumption as much asilpess is essential to select
variables that are strictly connected both withome and consumption expenditure.
If we exclude monetary variables we have to retmrthe demographic and social
variables. It has already been pointed out that HIBS survey collects data on
household income and saving. Particularly, it idelsi a categorical variable on the
total monthly entries of the household. This vdealnderreports income but in our
opinion it supplies a good piece of informationtbe rank of the households in the
income cumulative distribution. For 2002 we havérdel both for HBS and SHIW
the new variable TM which classifies householdsoatiag to their relative position
in terms of income. Eight categories have beenbbsked, from the poorest
household (TM=1) to the richest (TM=8). Each catggmntains approximately the
same number of households. This variable gives levaet contribution to the
matching process. Unfortunately it is not posstblelefine TM for 2004, since from
2003 onwards ISTAT does not supply any informatonncome and saving through
the HBS. As an alternative to the TM variable werehased the quintile of food
consumption expenditure. Again we assume that ISitW and HBS correctly
collect the rank of the household in a range fromest consumption to the highest. .
On the basis of several analysislike (Cramer ‘s V coefficient, the Analysis of
variance, multiple regression models) the followirggiables have been selected as
the most strictly connected to households incontecamsumption.

TM: income class (only for 2002)

Qalim: quintile of food consumption expenditure
Ncomp: numbers of members

Nocc: numbers of members with a job

Ndip: number of employees

Ndiploma: number of members with 11-13 years’ sd¢ihgo
Nlaurea: Number of members with a university degree
Nadul: number of members aged 40-64

Tipoanz: presence of at least one member aged >=75
Area: geographical area of resident

Tbtr: house renting

Performing statistical matching

The SHIW microdata set is the recipient sample e&®rthe HBS microdata set is
defined as the donor sample. The size of the SHiWpde is about 8000. Since the
HBS sample is on average three times as large, thare one donor unit can be
selected for each SHIW unit.

In the application of the nearest neighbour disgamatching, different combinations
of the matching variables can be chosen. As adtest SHIW and HBS sample units
are classified on the basis of the matching vaemlith the strongest relationship

® Various techniques can be used (see D'Orazio 20GiF)



with income and consumption expenditure, the stedadtrata variables. The SHIW
and HBS units are grouped into subsets (strata)s&vhmits share the same exact
value of the strata variables.

We have considered the following households sitatibns of SHIW and HBS
samples:
Year 2002
- Income categories ™ by Number of members (Nconfpktrata
- Quantile of consumption expenditure (Qalim) by Nembof members
(Ncomp): 25 strata
Year 2004
- Quantile of consumption expenditure (Qalim) by Nembof members
(Ncomp): 25 strata
- Quantile of consumption expenditure (Qalim) by Nembf members with a job
(Nocc): 15 strata

The nearest/eighbor of each SHIW unit is searched among the HE& belonging
to the same stratrum. As a first step the algorithaentifies in each stratum the HBS
units with the lowest distance from the SHIW reeigi units where the distance is a
function of the values assumed by the matchingalbbes. Whenever more than one
donor is identified, a random selection is run.

Different combinations of the matching variables t@ chosen in order to calculate
distance. The following tables describe the pergdrmombinations. The first column
records the name of the data set which results fhenmatching process.

Tab 4 The combination of matching variables — SHINB/'S matching- 2002

Maching variables
Matched files Strata Distance matching variables
variables
QNC galim,ncompnocc,ndiploma,nlaurea,ndip,nadul,tipoanz,tabt,area
TMNC TM,ncomp | nocc,ndiploma,nlaurea,ndip,nadul gipp,tabt,arep
Table 5 The combination of matching variables —~\HHBS matching- 2004
Maching variables
Matched files - : : -
Strata variables Distance matching variables
ONC1 galim,ncomg nocc,ndiploma,nlaurea,ndip,nadul,
tipoanz,tabt,area
QNC2 galim,ncomg nocc,ndiploma,nlaurea,ndip,nadul
QNC3 galim,ncomg nocc,nadul,ndiploma, ndip
galim,nocg ncomp,ndiploma,nlaurea,ndip,nadul,
QNO1 tipoanz,tabt,areg@
QNO2 galim,nocg ncomp,ndiploma,nlaurea,ndip,nadul
QNO3 galim,nocg ncomp,nadul,ndiploma, ndjp

" We use a software developed by Giuseppe Sacct)(iste Coli et al. 2006 for details



The statistical matching procedure generates matéies which have the same
dimension as the SHIW (recipient dataset). In otdezhoose the best matched file it
Is customary to compare the distributions of imgutariable in the donor and in the
matched data set (see Rassler 2002, D’Orazio 20@6). As our main objective is to
impute HBS consumption expenditure, we compare samynstatistics on total
consumption expenditure calculated with HBS dathwaith each matched file data.
The summary characteristics of total consumptiompeexditure are quite well
preserved in the 2002 matched files. The best trésubtained by the TMNC file
(weighted values). In this file households aretsied by income category ™ and by
number of members variable (ncomp).

Estimated correlations between imputed consump{C) and observed SHIW

income (Y) show clearly the effects of the Conditib independence assumption.
Values are quite low if compared to the SHIW incerrelation between income and
consumption which is around 0.60 in SHIW. The hgjh&orrelation is recorded for
the TMNC file, followed by QNC, QNC1 e QNO1.

Table 6 Comparisons between consumption expendstiatestics computed on each
matched file data and on the HBS data (HBS steti$00) — year 2002

Summary
statistics Matched data sets
QNC TMNC QNC TMNC
Unweighted values Weighted values
H 99.02 08.34 99.55 100.20
(¢)
101.94 96.53 104.73 101.30

Table 7 Comparisons between consumption expendstatestics computed on each
matched file data and on HBS data (HBS statistiGx*0year 2004

Unweighted values
QNC1 QNC2 QNC3 QNO1 QNO2 QNO3
H 102,55 102.72] 104.06) 103.18 104.39) 103.66
° 91.52 94.19 93.81 92.85 96.44 92.54
Weighted values
QNC1 QNC2 QNC3 QNO1 QNO2 QNO3
H 106.95 105.79] 108.58 108.57] 106.83 107.30
° 101.88) 103.31] 103.26) 108.05 106.17 99.68

Substituting the income category (TM) for the qikenof food consumption (galim)
clearly leads to an increase of the correlatiorwbeh imputed consumption and
SHIW income.



Table 8 Correlations between imputed consumptC) &nd SHIW income (Y) -
2002

Matched data sets

QNC TMNC

v Pg 0.329 0.390

Table 9 Correlations between imputed consump'C h4nd SHIW income (Y)

QNC1 QNC2 QNC3 QNO1 QNO2 QNO3

Y 106 0.308 0.273 0.255 0.310 0.296 0.267

3.2 The merging of EU-SILC and HBS data sets

Matching variables have been selected only amoreg sttcial and demographic
characteristics of the household, since there areamparable monetary variables in
the surveys. EU-SILC does not provide any infororatbn households total or food
consumption expenditure and HBS does not supplyi@ioymation on income. We
made two trials: in the first households are dteatiby geographic area (Area) and
number of members (Ncomp), in the second, houselaie stratified by number of
members (Ncomp) and number of members with a jac¢N The trials give similar
results both in terms of preservation of the HB&stmnption summary statistics and
in terms of correlation between imputed consumptonl EU-SILC income. The
correlation index is around 0.23 for both the mattiResults are undoubtedly worse
if compared to the SHIW-HBS matching.

Table 10 Comparisons between consumption expeedstatistics computed on each
matched file data and on HBS data (HBS statisti€F*0Oyear 2004

Summary Matched data sets
statistics ARNC NONC ARNC NONC
Unweighted | Weighted | Unweighted | Weighted
M 113.86 114.56 115.32 115.55
o 101.6 105.61 107.14 109.01

In order to fulfil CIA assumption as much as poksibt is essential to consider
matching variables capable of explaining most obme and consumption variability.
Given the available data, we have to rely on ratheaskly explaining variables. The
possibility of including variables such as the dilenof food consumption or the
income categories considered for the SHIW — HBSchag would increase the
quality of the matched file.



4. Estimate of NA disposable income and consumptioexpenditure

by Households’ subsectors

In this section we provide estimates of 2004 NApdsable income and consumption
expenditure by households subgroups. NA variables sabdivided according to
indicators derived in the SHIW-HBS matched file (QNfile). In order to validate
our estimates from an economic point of view we eh@ompared consumption
propensities, computed on different kinds of incoane consumption. Some results
are given in table 11 where three kinds of constwomppropensities (CP) are
compared. Columns names indicate the data sourthwhovides the indicators to
calculate computation propensities. Consumptioreesjture and income are grossed
up to the NA values. Propensities are computedlasifs:

CPonci=imputed consumption / SHIW income
CP (shiw) =SHIW consumption/SHIW income
CP (HBs-sHiw) =HBS consumption/SHIW income

Table 11 Consumption propensities for groups ofskbolds Italy, 2004

QNC1 SHIW HBS-SHIW
area
1 89.0 84.4 86.9
2 86.2 82.3 79.9
3 80.3 89.0 68.2
4 92.5 93.2 112.6
nbam
0 83.5 86.1 82.8
1 98.8 91.7 107.7
2 99.2 86.9 94.0
3 105.6 100.4 84.5
npens
91.9 88.6 104.5
1 82.7 87.9 70.0
2 79.7 80.9 61.9
ndip
0 81.0 89.3 76.9
1 90.9 87.2 97.2
2 92.0 83.8 90.5

For most of the considered households subgroups IQd¢@sumption propensities
take more realistic values with respect to profgesscalculated by using SHIW and
HBS data without any previous matching processidgss propensities computed on
the basis of the matched file values are morenm With those calculated with SHIW
values.

10



References

Brandolini, A., 1999. The Distribution of Persoriatome in Post-War Italy: Source
Description, Date Quality, and the Time Patterincbme Inequality, Banca Italia
- Servizio di Studi.

Brandolini A., Cannari L., D'Alessio G., Faiella (2004), Household Wealth
Distribution in Italy in the 1990s, Banca d'ltalieemi di discussione n. 530.

Brandolini A., Cannari L., D'Alessio G., Faiella (2004), Household Wealth
Distribution in Italy in the 1990s, Banca d'ltalieemi di discussione n. 530.

Coli A., S. Colombini, M. Di Zio, M. D’Orazio, I. &ella, I. Siciliani, G. Sacco, M.
Scanu, F. Tartamella (2006), La costruzione diAuchivio di microdati sulle
famiglie italiane ottenuto integrando l'indagineTksT sui consumi delle famiglie
italiane e I'Indagine Banca d’ltalia sui bilanci lide famiglie italiane, Istat,
Contributi.

Coali A., F. Tartamella (2008) Income and consumptéxpenditure by households
groups in National accounts —IARIW 30th General f€mnce - working paper -
D’Orazio M., M. Di Zio, M. Scanu (2005) StatisticMatching and the Likelihood

principle: Uncertainty and logical ConstraintsatstContributi.

D’Orazio M., M. Di Zio, M. Scanu (2006), Statistiaaatching: Theory and Practice,
Wiley & Sons, New York.

EUROSTAT(2002), Handbook on Social accounting matriiand labour accounts

Filippello R., U. Guarnera, Jona Lasino G., Us@uoxiliary Information in Statistical
Matching, SIS, Riunione Scientifica - Bari 2004 en@unicazioni spontanee.

Gower, J. C. (1971) A general coefficient of simtlaand some of its properties.
Biometrika

Istat (2000) Le nuove stime dei consumi finali defamiglie secondo il SEC 95,
Metodi e norme n. 7)

Istat (2005) | conti economici nazionali per sedtastituzionale:le nuove stime
secondo il Sec95, Metodi e norme n.23

Istat (2007) Conti economici nazionali per settisteuzionale, Statistiche in breve

Istat (2008) La misura dell’economia sommersa nstifistiche ufficiali, Statistiche
in breve

Kadane Joseph B. (2001) Some statistical problannserging data files — Journal of
official statistics, vol. 17, No. 3. Reprint (1978)

Moriarity C., Sheuren Fritz (2001) Statistical nfaig: a paradigm for assessing the
uncertainty in the procedure — Journal of offigttistics, vol. 17, No. 3.

Prem K. Goel, T. Ramalingam (1989), The matchinghwdology: some statistical
properties, Lecture notes in statistics, 52 —Sgripiyew York.

Rodger W. L. (1984) An evaluation of statisticaltoing — Journal of business and
economic statistics, vol.2, no. 1.

Rosati Nicoletta (1998) Matching statistico traatidstat sui consumi e dati bankitalia
sui redditi per il 1995. Rapporto tecnico.

Richard Ruggles, Nancy D. Ruggles (1974) A stratBlgymerging and matching
microdata sets, Annals of economic and social nreasent, 3, 1974.

Susanne Rassler (2002), Statistical matching: auémetist theory, practical
applications and alternative Bayesian approachestuke notes in statistics, 168 —
New York Springer.

Sutherland Holly, Rebecca Taylor and Joanna Gom@&81) Combining household
income and expenditure data in policy simulatioierking paper Department of
Applied economics, University of Cambridge.

11



