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Abstract

As is well known, ignoring spatial heterogeneitgde to biased parameter
estimates, while omitting the spatial lag of a dejgt variable results in biasness
and inconsistency (Anselin, 1988). However, thencomapproach to analysing
households’ expenditures is to ignore the poterggdtial effects and social
dependence. In light of this, the aim of this pap¢o examine the consequences of
omitting the spatial effects as well as social depace in households’ expenditures.

We use the Household Budget Survey microdata éoyéar 2011 from
which we took households’ expenditures for fruitd aegetables. The effect of
ignoring spatial effects and/or social dependerscarialysed using four different
models obtained by imposing restrictions on the @arameters of the hierarchical
spatial autoregressive model (HSAR). Finally, wenege the HSAR model to
demonstrate the existence of spatial effects aridlstependence.

We find the omitted elements of the external enment affect negatively
the estimates for other spatial (social) effectgmaeters. Especially, we notice
the overestimation of the random effect variancenvthe social dependence is
omitted and the overestimation of the social irtkoa effect when the spatial
heterogeneity is ignored.
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1. Introduction

In the spatial econometrics literature, the negatnsequences of ignoring
the presence spatial autocorrelation and/or spadisrogeneity are well known
(see e.g. Anselin 1988; Anselin and Griffith 1988rious methods have been
proposed to handle the spatial effects, includapgtial econometric model (e.g.
Anselin 1988; LeSage and Pace, 2010), spatiallychwig regression (Anselin
1990), random coefficient models (Longford 1993) @rographically weighted
regression (Fotheringham et al. 2003), among otli@sently, growing attention
has been given to the synergy between multilewetsgatial econometric modelling
to achieve a spatial multilevel approach (CorratbbRingleton 2012; Baltagi et al.
2014; Dong and Harris 2014).

Despite above, in many areas of microeconomicsedubere is still little
interest in the spatial and multilevel approache @uach field is the analysis of
consumption behaviour in which the explorationtad hierarchical structure of
the microdata as well as the spatial or social deégece has rarely been seen.
A few exceptions are the work of Ball et al. (20684 of Giskes et al. (2006).
However, the role of spatial context or the impzadthers’ decisions on a person’s
own shopping choices is rarely considered. Becaassumers are not separated
from each other and live in places that differdng, the accessibility of the products,
S0 we can expect there to be spatial and sociehdepce. More general we can say
that consumption behaviours are affected by trermadtenvironment.

The aim of this paper is to examine the consequ@ewntdgnoring the
spatial effects and/or social dependence in thelysisaof consumption
behaviour. We use the microdata from the HouseBaldget Survey of Poland
to explore how misleading conclusions might be drawhen the external
environment of the consumption choices is omitt€de hierarchical spatial
autoregressive (HSAR) model is applied as welloas &dditional, misspecified
models for comparison. The conclusions from ourkware potentially useful as
they increase awareness about the merits of usipgtéal multilevel approach.

The rest of the paper is organized as follows.ha hext section we
presented the HSAR model and its variations thaulrefrom imposing
restrictions on the parameters of the HSAR modéle Bayesian MCMC
method of estimation is also described brieflységation three the characteristics
of the data we used is provided. After this, thepieital results for the
expenditures model is presented in section fouallyi, the conclusion follows.
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2. Method

Our data has the multilevel structure with housgéiat the individual
level and statistical survey points at the comnyuleivel. Due to this, we use the
hierarchical spatial autoregressive model (HSARppsed by Dong and Harris
(2014). The general formula of the model is awfod:

Y = VY +BX + A0 +¢,

0=AMO +p,
£~NQI,02), @)
#~NQ/I,07),

where Y is an Nx1 vector of a dependent variabie.tHis research, the
dependent variable was specified as the logarithmmeo monthly households’
expenditures for fruits and vegetables. The N=33 B7the total number of
households in the sample. The X is an NxK matrixcafitrol variables (with
constant), whilgg is a Kx1 vector of coefficients to estimate. ThelN/ector of
error terms was assigned gswhile p is Jx1 vector of random effects for the
communities. The total number of communities is 351. We assumed that
both the error term and random effects are norndijyributed with variance
og2 andop2, respectively. The estimated parameter of thialsateraction between
households ip andX is the estimated parameter of the spatial interattetween
communities. The NxJ block-diagonal design matrig as follows:

l, O 0
0 1, 0

A= , (2)
0 0 I

where: 0 is njx1 vector of zeroes and nj is the Imeof households located in
the community j.

In the NxN social interaction matrix W we specifiggb structure of the
relationships between each pair of householdsrite written as:
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W, 0 - 0
o W, - 0

W = : 3)
0 0 - W,

The elementsy; of each submatriced/; were calculated as the inverse
exponential function of the time differences in e The time means the
month when the household declared the expendiforefsuits and vegetables.
The result of applying above weights is the asgignaof the higher weights
(the stronger relationship between households)tfose pairs which declared
the expenditures in the same or adjacent time. Jteater the difference
between the declaration about the expenditureswisaker is the potential
influence in a pair of the households. It can bigtenr as:

, (4)

]

_|vexdatfif t 2t Oi i
0if t, <t.Oi=i"

where: At=t-t; , t=1,...,12 denotes the time when householdieclared
expenditures for fruits and vegetables.

Moreover, theJxJ block-diagonal spatial matris was specified to
capture the spatial interactions between communitaezated in the same
voivodship (region). It is as follows:

M, O 0
0 M, - 0

M = . (5)
0 0 M .

The elements of each from tiR=16 submatriced!, were specified as
a binary function with the value one if two comnties are located in the same
voivodship, or zero otherwise. Only the group-wgpatial dependence was
applicable to spatial relationships between comtresas only the information

about the community location in the voivodship Wwaswn. Using the notation
in Corrado and Fingleton (2012) it can be expressed
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1,
Mr _n(lnrlnr)7 (6)

r

where:l,; is an,x1 column vector of one8oth W andM matrices were row-
standardized.

Additional models, which are used in the reseamf®e obtained by
imposing the restrictions on the HSAR parameteosr Eifferent scenarios were
studied: lack of both spatial effects and socigbeswlence, omitted spatial
effects, lack of social dependence and lack ofigpdependence. They were
achieved as follows:

* A=0 andouzzo, which is the equivalent of a standard spati&br@gressive
model. In this model we ignore the spatial effedtsmeans there is no
spatial interaction between communities=q) as well as no differences
between communities in the level of expenditurasfiioits and vegetables
(GHZ:O);

« p=0 andA=0, which gives a standard multilevel model in vihige ignore
the potential social interactions between househdfd0) and spatial
interactions between communities=0);

* p=0, which means we allow for the spatial effects bmit the potential
social dependence. In this model we concentratg amlthe heterogeneity
and dependence effects at the community level, and

« A=0, which is the equivalent of a model with sodiaferactions at the
individual level and spatial heterogeneity at thmmmunity level. This
model was achieved by combing the spatial autossgre model and
multilevel model. Although it allows for the inedites of the expenditures
at the community level, the potential spatial iat¢éions among communities
is not modelled.

The Bayesian Markov Chain Monte Carlo (MCMC) metheas used to
estimate the HSAR and four additional models. Adoay to Dong and Harris
(2014) the prior distributions for each parameterthie HSAR model are
specified as follows:

PB)~N(M,,To),
P(p) ~U (1/ Upmin '1)7 P(A) ~U (1/ U/i min ’1)’ (7)

P(07)~1G (¢, d,), P(g),) ~ 1G(8, ),
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where: M, is the Kx1 vector of meansTg is the variance matrixym, 1S the
minimum eigenvalue of the weight matrig is the inverse gamma distribution
with the shape parametag or ¢, and scale parametbg or dy, N is the normal

distribution andJ is the uniform distribution.

The full posterior conditional distributions forammodel parameter are
derived based on the likelihood function for the ARSmodel and the prior
distributions (see Dong and Harris, 2014). Henbe, tonditional posterior
distributions were:

PBIY.0.A.8,07,0,)~NM ;X)) (8)
with:
s, <l
M, =X ﬁ[(af)_1X'(AY ~00)+T;™M 0]
PO|Y,0.A.8,07,0,)~N(M,,%,), (10)
with:
-1, 1,1t
M, = 29[(05)‘1A'(AY - XB)
P(a1Y.p.,A,8,8,02)~ IV (a,,b,), (12)
with:
a,=J/2+a,,
g " (13)
b, =0'B'BO/2+Hh,
P(a?|Y.p.A.8.8,0,)~IV(c,,d,), (14)
with:
c.=N/2+c,,
(15)

d, = 05x(AY —XB-A8) (AY - XB—A0)+d,.

where:A = ly—pW andB =1;- AM . The Gibbs sampler was employed to draw
the samples for parameters.

Because the posterior distributions fprand A do not fit standard
recognizable density distributions, the inverse garg method was used to
update the social and spatial interaction parameddore specifically, in each
iteration after the numerical integration of Lig§g) over (1/v,min,1) and Lodf(2)



The Efféat Omitted Spatial Effects And Social... 161

over (1/vymin, 1), the cumulative distribution @f andA were calculated. Then,
the inverse sampling approach was employed to deduwes of both parameters.
The Logf(p) and Logf(X) in the HSAR model are as follows:

 For the social interaction parameger
Log f (p) =logl, — oW| +S(p)'S(p) /207 +m, (16)

with:
S(p) = (Y - XB,) - p(WY - XB,)-(A0-XB,),
B, = (X'X)*X"Y,

17
B, = (X' X)"X'WY, ")
B, = (X'X)*X'A6.
« For the spatial interaction parameter
Log f (A) =logl,, -AM|+6'B'B6 /207, (18)

where:mis a constant.

For further discussion about the MCMC algorithm iimplementing the
HSAR model see Dong and Harris (2014). The MCMCgdars for the HSAR
model and other four models were coded using tlemuage. The convergence
of the MCMC samplers was diagnosed using the CORgkage in R Cran
(Plummer et al. 2006). The inferences were basednen MCMC chain that
each consist of 10 000 iterations with a burn-ingaeof 5000 for each model.
For all models, diffuse or quite non-informativegos are used for parameters
while the initial values are drawn randomly froneithprior distributions.

3. Database and descriptive statistics for dependeand control variables

The microdata used in this study comes from thel Z8dlish Household
Budget Survey. It is the largest and most represest survey for household
expenditure in Poland, conducted by the CentrdisBtal Office (GUS). The
full sample consists of N=37 375 households as ezfclthese households
declared non-zero expenditures for fruits and \&@ges. The community level
was defined as the area survey point and condists10551 spatial units. The
category of fruits and vegetables expenditures segmrated with consistency
with the Classification of Expenditures on Consui@ends and Services (GUS,
2011, pp. 256-257).
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In 2011, the average monthly households’ experditior fruits and
vegetables was 118 PLN which accounted for alm88 bf the total food
expenditures. The distribution of the expenditwes characterized by the high,
positive kurtosis (11,69) and skewness (1,97). eletw approximate the normal
distribution, the log transformation was used liervalue of households’ expenditures
and the transformed variable was taken as the depevariable in our models.

As for the control variables, we used those whigpresent households’
socio-economic status and personal attributes ef réference person. The
household profile was characterized by the numb@ecsons in the household
(h_size) and by the type of the household. The typs classified into four
dummy-variables: couples with children (couple_atguples without a child
(couple_nch), singles (single) and others (refexarategory). The mean values
of expenditures from each type of household wermdoto be significantly
different from each other. The highest expenditu@sfruits and vegetables
were noticed for couples with children (138 PLN@ dontrol for the household
size effect we repeated the analysis using theevafuexpenditures per capita
but the differences between types of household stdk significant. The
logarithm of the households’ monthly available im@was used to capture the
economic conditions of the household. To avoid pidé multicollinearity only
two personal attributes were taken into account: (deif male) and age (as
a continuous variable) of the reference person.

In addition, we found the value of expendituresffoits and vegetables
varies between the hierarchies of locality. As sihawTable 1, median expenditure
per capita was significantly higher in the biggestish cities with the population
over 500 thousand (ref.category) than in the otitexs and rural areas in 2011.
The median decreases with the city size and thedbwas noticed for villages
(34,26 PLN). Hence, we added five dummy-variabtesepresent the hierarchy
of locality: cities with 200-499 thous. inhabitantsities 1), towns with
population 100-199 thous. (cities_2), towns with9@0thous. (cities_3), towns
with less than 20 thous. inhabitants (cities_4) amdl areas (rural).

Table 1. Descriptive statistics for households’ expenditurefor class of locality

expenditures per capita

class of locality

median quantile 25% quantile 75%
ref. category 50,28 32,22 77,33
cities_1 43,65 28,36 66,60
cities_2 41,31 26,17 63,50
cities_3 40,76 25,99 63,69
cities_4 38,58 24,41 59,36
rural 34,26 22,66 52,40

" In Polish zloty.
Source: authors’ own.
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An additional source of the place-related variatioexpenditure was due
to the household location in the voivodship (segufé 1). According to the
results from the Wilks’ lambda test for equality I8 group means (conducted
on both the value of expenditures and the valuecppita), there are regional
differences in the level of fruits and vegetablemsumption. The regional
differences were captured by allowing for the inmegional dependence in the
spatial matrixM. Another way to incorporate it would be adding tkegional
fixed effects.

Figure 1. Average household expenditures for fruitgnd vegetables in Polish voivodships

Source: authors’ own.

4. Empirical results

We started our analyses from the results for th& @hd SAR models
(Section 4.1) to check for the existence of theiadodependence. Then we
estimated the MLM model (Section 4.2) to find tipatgal heterogeneity at the
community level. In the next two subsections, tbutts for the HSAR models
with p=0 (Section 4.3) and=0 (Section 4.4) were analyzed, while in the last
one (Section 4.5) the results for the HSAR modethauit restrictions on
parameters were presented.
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4.1. Omitted spatial heterogeneity and dependence

In the OLS model, 22% of the total variance of lehadds’ expenditures
for fruits and vegetables were explaihebhe signs of the estimated parameters
for all control variables were as expected (sedeldh We computed Moran'’s
| test for the OLS residuals using the social atéon matrix W. The Moran’s
| statistic was equal to 0,1 and significant at @h@l level. Because the OLS
residuals are correlated, we should incorporatestieeal dependence into our
model to avoid the misspecification.

Following the sequence of models outlined above, fingé estimated
a SAR model, which is the equivalent of the HSARdelowith the following
restrictions on parameters=0, ocpu2=0. It means we allow only for the social
dependence effect while leave unexamined spatiatdgeneity and dependence
effects at the community level. The results arenshin Table 2. The estimated
error variance was lower than in the OLS model ligu 2,4%. The 95% credible
intervals for these2 in the SAR model do not contain the valuesei? from the
OLS. This might suggest an overestimation of theretariance in the OLS.

Table 2. Estimation results for fruits and vegetables experitires using OLS and SAR models

OoLs SAR
variable coef. stderr.  POSIMOT o4 error 2,5% 97,5%
mean

intercept 3,261 0,036 2,506 0,044 2,476 2,592
log_income 0,123 0,004 0,118 0,004 0,116 0,125
h_size 0,107 0,004 0,107 0,004 0,105 0,114
age 0,004 0,000 0,004 0,000 0,004 0,004
sex -0,025 0,007 -0,027 0,007 -0,032 -0,013
couple_ch 0,066 0,011 0,068 0,011 0,060 0,088
couple_nch 0,038 0,010 0,040 0,010 0,034 0,059
single -0,411 0,013 -0,406 0,013 -0,415 -0,381
cities_1 -0,079 0,014 -0,071 0,014 -0,081 -0,045
cities_2 -0,110 0,015 -0,104 0,015 -0,113 -0,075
cities_3 -0,103 0,012 -0,098 0,012 -0,106 -0,075
cities_4 -0,141 0,013 -0,132 0,013 -0,141 -0,107
rural -0,129 0,011 -0,132 0,011 -0,139 -0,111
p 0,174 0,007 0,170 0,187
.’ 0,379 0,370 0,003 0,368 0,375

Source: Own calculations in R Cran.

LIt is typical to obtain the low value of the R-smed for the models based on the micro data
(see e.g. Cameron, Trivedi, 2005, p. 7).
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We find that the estimate for the social interactip) is positive and
significant. It suggests that interpersonal refetiips affect the level of household
consumption of fruits and vegetables. Although wewsed for the social
dependence, the estimation for the control vargadid not change significantly.

4.2. Omitted social and spatial dependence

Next we estimated the multilevel model (MLM) obtadhby adding the
restrictions on the HSAR parameteks:0 andp=0. In the MLM model only
spatial heterogeneity was allowed and we assumetcial or spatial dependence.
The spatial heterogeneity was defined as the diffar in the households’
expenditures between communities. The estimat&witesare presented in Table 3.

Table 3. Estimation results for fruits and vegetables experitires using a MLM model

variable posterior mean std. error 2,5% 97,5%
intercept 3,320 0,034 3,316 3,413
log_income 0,113 0,004 0,110 0,120
h_size 0,108 0,004 0,106 0,116
age 0,004 0,000 0,004 0,004
sex -0,029 0,007 -0,033 -0,015
couple_ch 0,067 0,011 0,060 0,088
couple_nch 0,043 0,010 0,036 0,061
single -0,410 0,013 -0,418 -0,385
cities_1 -0,081 0,002 -0,096 -0,036
cities_2 -0,112 0,024 -0,129 -0,065
cities_3 -0,105 0,019 -0,120 -0,067
cities_4 -0,143 0,021 -0,158 -0,102
rural -0,134 0,017 -0,146 -0,101
cs“2 0,028 0,002 0,027 0,031
0.2 0,351 0,003 0,350 0,356

Source: Own calculations in R Cran.

We notice the significant decrease of the errorav@e in comparison to
the OLS model (7,4%) as well as the SAR (5,1%). fEmelom effect variance is
significant, which suggests the existence of spaftieterogeneity at the
community level. Such variation of the householegpenditures was 8,0% of
the total variance. Additionally, and as with te tlesults from the SAR model
we find no significant changes in terms of estioraftior the control variables.
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Again, only the estimate for the intercept seembedoaffected by the
omitted social dependence (in the SAR model) ardiapheterogeneity (in the
MLM model). Although the estimation results forifsuand vegetables expenditures
from the MLM model look very convincing, we shoultheck for the social
dependence, which is suggested from the estimasuits in the SAR model.

We checked if the residuals from the MLM model aogrelated using
Moran’s | test. The statistic was insignificant yirg lack of the social
autocorrelation in the residuals. The same proeedvas applied to test the
presence of spatial dependence in the communigorareffects. We separated
the estimated random effects 48 and used the matri¥V to conduct the
Moran’s | test. The results support the hypothesithe existence of the social
dependence. The value of the Moran’s | statistis equal to 0,1 with a 0,01
significance level. However, as long as the streatdi the interaction in matrh¥ is
based on the inter-community relations such résuk® seems to be obvious.

We also test the estimated random effects for ttesemce of spatial
dependence using matrivl. The Moran | statistic was equal to 0,6 and
significant at the 0,01 level. It suggests thatdesumption that the community
specific effects are independent has been violdlexpected in this case that
the estimated random effect variance was affeaté@dmly by the omitted social
dependence but also by the additional spatial digese. It might result in an
overestimation of the variance but further reseaschecessary to answer the
guestion about how the spatial and social depemrdaffect the estimates for the
random effect variance.

4.3. Omitted social dependence

In the next step, we estimate the model with bgidtial heterogeneity
and spatial dependence at the community level hiltowt social dependence
between households. The model we achieve was thigadent of the HSAR
model with p=0. We estimated it because we are interestedannditure of
model misspecification connected with the omitteda interactions.

The estimation results for the HSAR model withatial dependence are
presented in Table 4. Again, the estimates forctiverol variables were similar
in terms of statistical inference, when comparethtse obtained from the OLS,
SAR and MLM models. The value of the estimatedraaet was not significantly
different from that obtained by using the MLM moteit was significantly higher
than that in the OLS and SAR models.
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The estimate for the parametefthe measure of spatial dependence) was
significant, which suggests the necessity of inooapng it in the model. As
long as we allowed for the spatial interactionsweein communities the
estimated value of the random effect variance desew significantly (about
10,7%). The results obtained support the obsenvatat the random effect
variance is overestimated when the spatial depeedsnomitted. Despite this,
in the HSAR model witlp=0 we might expect that both the random effects, th
error variance and the estimate %oare biased because of the existence of social
dependence among households.

Table 4. Estimation results for fruits and vegetal#s expenditures using HSAR model witp=0

variable posterior std. error 2,5% 97.,5%
mear

intercept 3,331 0,042 3,303 3,414
log_income 0,113 0,004 0,110 0,120
h_size 0,109 0,004 0,106 0,116
age 0,004 0,000 0,004 0,004
sex -0,027 0,008 -0,033 -0,013
couple_ch 0,067 0,011 0,060 0,088
couple_nch 0,043 0,010 0,036 0,062
single -0,411 0,013 -0,420 -0,385
cities_1 -0,073 0,025 -0,090 -0,025
cities_2 -0,089 0,027 -0,106 -0,037
cities_3 -0,091 0,020 -0,106 -0,053
cities_4 -0,137 0,021 -0,151 -0,094
rural -0,123 0,018 -0,137 -0,091
A 0,709 0,056 0,674 0,808

cf 0,025 0,002 0,023 0,028

02 0,386 0,003 0,384 0,392

Source: Own calculations in R Cran.

4.4. Omitted spatial dependence

In contrast to the previous model we allow nowtfer social dependence
as well as spatial heterogeneity but omitted thatiab dependence at the
community level. We are used the HSAR model withrdstriction of.=0. The
estimation result was presented in Table 5.
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Again, the estimated parameters for the controlabée are stable. That
might suggest that as long as the control variahtesnot correlated with the
spatial dependence or heterogeneity and sociahdepee parameters, there are
negligible negative effects on the estimated pataraef such variables due to
the omittedp, A or op2.

As with the previous models, the omitted spatialsocial dependence
affected mostly the estimates for the random effestance. We notice that
when we allowed for the social dependence the astdnvariance of the
random effects decreased significantly (by 46,4%amparison with the MLM
model). Also, we observe a significant decreasth@festimates fgs, when the
spatial heterogeneity was captured (by 15,5% coedpsw the SAR model).
It suggests that the omitted spatial heterogemegults in an overestimation of
the social interaction parameter in the SAR model.

Table 5. Estimation results for fruits and vegetables experitiires using HSAR model withA=0

variable posterior std. error 2,5% 97,5%
mean

intercept 2,668 0,048 2,636 2,762
log_income 0,113 0,004 0,111 0,121
h_size 0,108 0,004 0,106 0,115
age 0,004 0,000 0,004 0,004
sex -0,029 0,007 -0,033 -0,014
couple_ch 0,068 0,011 0,061 0,089
couple_nch 0,043 0,010 0,036 0,062
single -0,408 0,013 -0,417 -0,383
cities_1 -0,075 0,019 -0,089 -0,037
cities_2 -0,107 0,021 -0,121 -0,065
cities_3 -0,101 0,016 -0,113 -0,070
cities_4 -0,136 0,018 -0,149 -0,102
rural -0,137 0,015 -0,146 -0,108
p 0,147 0,001 0,142 0,160

0“2 0,015 0,001 0,013 0,018

6y 0,375 0,003 0,373 0,381

Source: Own calculations in R Cran.

The overestimation was also found for the randofecefvariance when
the social or spatial dependence is not takenantmunt. The estimated error
variance was not significantly different from thatthe SAR model but was
higher than that from the MLM model (by 6,8%) aogvér than that from the
HSAR model withp=0 (by 2,8%).
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4.5. Social dependence, spatial dependence and hegeneity in the HSAR
model

As the final as full model we estimate the HSAR eiaallowing for both
spatial effects and social dependence. Accordinthéoestimation results (in
Table 6) all of the mentioned above effects werentbto be significant for the
fruits and vegetables expenditures. The estimatéhfo error variance from the
HSAR model is lower than that from previous modelgcept for the MLM
model. The estimatgelparameter decreases sharply in comparison withthet
SAR and HSAR model witi=0. This suggests that both models might
overestimate the value pf The overestimation can be due to and reflectfve o
the omitted spatial heterogeneity and/or dependdnceontrast, the estimates
for thel parameter do not change significantly in compariaith the HSAR
model with p=0. It implies that ignoring the social dependerdmes not
significantly affect the estimates for the spatiependence.

Table 6. Estimation results for fruits and vegetables experitlires using HSAR model

variable posterior std. error 2,5% 97,5%
mean
intercept 2,980 0,051 2,945 3,082
log_income 0,112 0,004 0,110 0,119
h_size 0,109 0,004 0,106 0,116
age 0,004 0,000 0,004 0,004
sex -0,028 0,007 -0,032 -0,014
couple_ch 0,067 0,011 0,060 0,088
couple_nch 0,044 0,010 0,036 0,061
single -0,410 0,013 -0,419 -0,385
cities_1 -0,069 0,023 -0,085 -0,023
cities_2 -0,087 0,024 -0,103 -0,039
cities_3 -0,089 0,018 -0,101 -0,054
cities_4 -0,133 0,020 -0,146 -0,093
rural -0,127 0,017 -0,138 -0,094
p 0,077 0,008 0,072 0,092
A 0,717 0,055 0,679 0,815
,° 0,020 0,001 0,019 0,022
oy 0,352 0,003 0,351 0,358

Source: Own calculations in R Cran.
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Finally, we find the significant decreased of tls¢ireates for the random
effect variance (compare with the results fromTable 3 and 4). The estimate
for the random effect variance in this model desedaby 40% and 25%,
respectively when compared to the MLM model andHB&AR model withp=0.
The decline suggests the importance of accounonghie spatial and/or social
dependence effect when analysing households’ expeadittributes.

5. Conclusions

In this paper we discussed the consequence ofingntime spatial effects
and/or social dependence in the analysis of holdserexpenditures for fruits and
vegetables. We illustrated that the omitted elemesft external environment
negatively affect the estimates for some imporaatameters and as a result
misleading conclusions might be drawn. Accordinthoresults for the households’
expenditures, the omitted spatial effects affestabtimation results — for example an
overestimation of the social interaction paramet@alogously, in the presence of
social dependence, omitted interpersonal relatipsstaffect results in the
overestimation of the random effect variance. Tegative consequences are also
noticeable in the case of lack of the spatial dégece at the higher level. If the
communities are spatially correlated but this datian is ignored in the model, both
the estimates for the parameter of social deperdend spatial heterogeneity are
affected. The estimated parameters for the corar@bles (except the intercept) were
found as the least susceptible for the omittededjgditects and/or social dependence.
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Streszczenie

SKUTKI POMINI ECIA EFEKTOW PRZESTRZENNYCH
| SPOLECZNYCH ZALE ZNOSCI W MODELU WYDATKOW
GOSPODARSTW DOMOWYCH NA OWOCE | WARZYWA

Pominicie przestrzennej heterogenicgriow modelu ekonometrycznym skutkuje
blednym oszacowaniem parametrow,s Zarak uwzgidnienia opdnionej przestrzennie
zmiennej zalmej skutkuje obgieniem i brakiem zgodsga estymatora (Anselin 1988). Mimo
tego w analizach wydatkéw gospodarstw domowychtyefatzestrzenne oraz interakcje
spotecznegnajczsciej pomijane.

W pracy skoncentrowanogsna skutkach pomiggia efektow przestrzennych i ww.
interakcji. W badaniu wykorzystano mikrodane poapoel z Badania Bugtow Gospodarstw
Domowych (2011 r.), dotygze wydatkdw na owoce | warzywa. Skutki partigiefektow
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przestrzennych iflub interakcji gdizyludzkich zweryfikowano wykorzygtujhierarchiczny
model autoregresji przestrzennej (HSAR) oraz cazeoglele uzyskane poprzez tetoe
restrykcji na parametry modelu HSAR.

Uzyskane wyniki potwierdzity negatywny wplyw parmigi skladowychsrodowiska
zewrtrznego na oszacowania wybranych parametrow. Zaabseano przeszacowanie
parametru odzwierciedlagego skal przestrzennej heterogenicZoiow sytuacji pomigtia
interakcji medzyludzkich oraz przeszacowanie parametru zg/cinterakcji w  sytuacii
pominkcia przestrzennej niejednorodicdzjawiska.

Slowa kluczowe: interakcje spoleczne, zachowania konsumpcyjnegstozenne modele
wielopoziomowe



