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| sthe time dimension really important in research into

contracting out?

ABSTRACT. In a recent study into the literaturd,d@e Fageda (2007) highlighted the
lack of the time dimension in research dealing veiiplanatory factors in the decision
to contract out municipal services. In this paper attempt to evaluate if the argument
of Bel and Fageda is true. We do this by meansvofmhethodological contrasts in the
designing of variables from a dataset containing Tdunicipalities in Southern Spain.
From our empirical analysis, we conclude that tleesideration of the time dimension
does contribute to a better specification of thedetpand not considering it could lead

to a misunderstanding of the motivation behinddéeision.
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1. INTRODUCTION

In a recent survey Bel and Fageda (2007) queshenrdésearch that uses cross
section data in order to analyze the explanatonses of local government decisions
regarding the contracting out of municipal servic@fe cross section data has
important limitations in terms of explaining thadecisions, mainly when dealing with a
long period of time. The value that the explanatagiables take at the momentould
be very different to the value &tn in which the local government contracted out its

service. Therefore, explanatory variables of theisien could not capture general



conditions at the moment the decision was mades tlmtradicting the hypothesis of
the analysis.

In their paper, Bel and Fageda point out that¢bisid be the reason for the lack of
explanatory power in the research that attempen#dyze the decision to contract out.
This reason could additionally explain why is it ddficult to find cause-effect
relationships that could be of general applicatod empirically contrasted. Therefore,
it is very difficult to infer general patterns oélmavior when studying the explanatory
causes of the decision to contract out of locakegoments.

The argument of those authors is certainly plaasifilheoretically, the most
appropriate method would be to include the valuexgdlaining variables considering
the moment when the local government decided towgdadhe management of the
municipal service. Taking this into account, thesjions that we pose in this paper are
the following: Is the consideration of timing inetldata relevant for research? What
repercussions could the lack of inclusion of theneti dimension have in the
interpretation of the results?

We intend to show this by means of an example ath@utmportance of the manner
of introducing the data in this kind of analysise\Wo so by using data referring to the
urban water service in 744 municipalities in And& an autonomous region in
Southern Spain. The data was gathered for eachoxearthe period 1986-2006. In
order to capture the effect proposed by Bel ance&agthe data are introduced in two
different ways: One is by taking into account tineet dimension and the other one is by
disregarding it. The analysis made is a test, fherets conclusions are not directly
extrapolable to different situations. However,auld give some insights into what can

be expected in other situations as well as progidimeference point for future research.



Obtaining significant differences between the twetmods would provide an
additional argument to support the thesis of Bal Bageda. This would suggest the
need to treat the conclusions of previous work wa#ution, even to review those
conclusions if possible, by introducing the dat#ie way that Bel and Fageda suggest.

The results of this work could be of additionaler@st in research that applies two
stage techniques of analysis. For instance, Ohl$28003) performs a comparative
analysis of cost efficiency between public and ge@vcompanies in the urban waste
disposal service sector. The author incorporatesréBults obtained in the first stage,
concluding that private companies do not randorhlyose to take responsibility for the
service privatized by the local administration, ingtead they take responsibility for
this service only in favorable scenarios which wllthem to make profits. Other
examples include Carpentier et al. (2006) and MertiEspifieira et al. (2009), who
conclude that the price of the water in citiesighlbr on average when the management
of the municipal water service is private. This partly because in a complex
environment the local government are more willioglélegate the water service.

This paper provides empirical evidence about the &y of introducing data in
research that aims to analyze the decision to acintut adopted by local governments.
This contributes to a better understanding of ttteas of the local government. The
remainder of the paper is organized as follows. Section 2 we examine the
methodological inconsistency established by Bel Badeda in the concrete case of
water services in Southern Spain. Section 3 is @elvto describing the methodology
and the dataset, respectively. Section 4 presantslidgcusses the empirical results. The

final section summarizes and highlights some cahotyremarks.



2. METHODOLOGICAL CONSISTENCY IN WATER SERVICES INNDALUSIA

This study focuses on Andalusia, an autonomousmeni Southern Spain. The
surface area of Andalusia occupies around 17 p&rafeSpanish territory, and is the
most populated region in the country, with appraagety 8 million inhabitants. Its
tourist activity is well known outside the regiofhe good climate, the wide variety of
hotels and leisure activities are found mainly Ine 1,101 kilometers of coastline.
Monuments such as the Alhambra attract annuallyratr®0 million tourists.

Spanish legislation establishes that the urban rwatvice is a municipal
responsibility. However, it is currently not obligay for the local council to undertake
its management, as this can be delegated to arrnakteompany. Many local
governments in Andalusia opted for this formulantks to the changes established by
the Law 7/1985, ¥ of April which such privatizations.

This research is made from data over the period6-P8®6, including 744
municipalities. This database refers to more th#&h pgr cent of the total of
municipalities in Andalusia. Only 29 municipalitiesuld not be included, therefore this
dataset is almost censal information

By 2006 about 40 per cent of the municipalities ltatdtracted out their water
services. More than 20 years after the establishmehaw 7/1985, we wonder why
some governments have opted for external contgactin, while others have preferred
direct management.

According to Bel and Fageda research into thisestibjormally uses cross section
data. However, this way of introducing the datanad the most accurate in order to

explain the real situation. In Figure 1 we show hthe decision to contract out

! For the gathering of information about the yeawtrich the service was contracted out, if this sieci
was taken, we did the following: First, an e-maélsasent to all local councils. If no reply wasaihéed, a
letter was sent through the traditional post. Fynaf we obtained no results from these methods, a
telephone call was made.



municipal services in Andalusia have been distadubver time. This information
illustrates the theory of Bel and Fageda. Takirggs section data for any year in the
series could not allow us to capture all of thelaxatory factors in contracting out. For
example, if we took cross section data from the yasr of the series, we would be
considering variables from data from 2006 to expldie contracting out made in 42
municipalities that took the decision between 1886 1990.

How important is it to take into account this dynarm the decision-making of
local governments? In the following sections welaxpthe methodology, the variables
and the differences of data timing consideratiomrder to assess the methodological

inconsistency proposed by Bel and Fageda.

INSERT FIGURE 1 ABOUT HERE

3. METHODOLOGY AND VARIABLES
3.1. The method

As argued before, the problem in the research @dlldecisions normally lies in
cross section data. When the problem consists sifriieng why the local government
took the decision to contract out water managendisatrete choice models are often
used (Ménard and Saussier; 2000; Bel and Miral€§3; Dijkgraaf, Gradus, and
Melenberg, 2003; Walls, Macauley and Anderson, 2Q0% Tavares and Camoes,
2007). Those models are common in this kind ofrdiigre, and their complexity
depends on the number of alternatives. Therefbthere are only two alternatives, the
researchers could choose either binary probit maryilogit, and if there are more than
two, the research will then apply either multinohieobit or multinomial logit. In the

following lines we briefly present the specificatiof the binary discrete choice model



that is applied for estimation. Some more complgi@mation about this model can be
found in any advanced econometric text, such aerfer€2008) and Wooldridge (2001).

The model that we wish to estimate takes the falgvspecification:

Y =XB+&, D

where i=1,....N, y,=1 o y, =0, xis the vector of characteristics of the
observation, £ is the vector of parameters that we want to esénande, is the error

term.
Given the dichotomous character of the dependendhia, and depending on the
nature of the problem described above, model (&sisnated as a probabilistic model.

Therefore, assuming that the critical values folbowormal distribution:
Ui ~ N0, 02), y ~ N(XB, ¢2), 2)
if y, = Otheny =1,
if y'< Othen y =0;
we could use the probit model expression, defireed a
Prob (y = 1) =®(X ) )

. I | -9 _ .
Prob (X8) = | exp— @ = ®(x), (4)

—0 4f 27'5(52 2

where the expression in the inside of the integm@responds to the normal

distribution function. If we assume a logistic ftioa, we have the probit model, and its

expression is:

eXp(K ) ©
1+ expi B)

Taking into consideration the choice of which digition to use, we have to take

Prob (x ) =

into account that both distributions are similarcept for the tails. Therefore, for



intermediate values of S the probabilities of both distributions are similelowever,

the logistic distribution gives greater probabdifory=0 when the values ok 3 are

small and lower probabilities when the values aighhBoth functions are also
symmetrical. In this work we use the probit modbeit both models give similar results.

In order to estimate the parameters, a likelihaottfion is maximized. Therefore,
assuming the specification of formula (1) and afteerating, the function to maximize

can be written as:
inL=>{y InF(38)+@- y)inli- FGB), (6)

where F corresponds to the chosen distribution tfonc Therefore, the partial

derivativesdIn L/ are calculated, and equaling zero we solve thanpaters. If we

face the problem of choosing between several mpdieés maximum value of this
function should indicate the best model to chodsethe aim of this paper is to check
which is the best model obtained, if we changeddsign of the explanatory variables,
this indicator would be extremely helpful in oursysis.

The goodness of fit of the models can be a useflicator to determine the best
model. We can compare the pseudoifRthe estimation results or calculate the talfle o
hits and misses. In this table the values of 0 &ndf the dependent variable are
compared to the values predicted by the model.gh pseudo-Rand a high percentage

of observations correctly classified indicates adybt of the model.

3.2 The variables and the hypothesis
Considering the chosen variables for the estimatibe explanatory variables
introduced in this analysis are those traditionabgd in research. This will allow us to

estimate our model according to the estimationdopmed in the literature. The



variables try to capture the search of greatecieficy, the ideological and political
motivations, the institutional factors and the fiogl limitations in the local
administration (Hirsch, 1995a, 1995b; Domberger dedsen, 1997; Boyne, 1998;
Jensen and Stonecash, 2005; Bel and Fageda, 2007).

To check the importance of timing in the reseavadjntroduce the variables in two
different ways. In both cases, the dependent vigrimba dummy variable that takes
value 1 if local government has contracted outtheer services during 1986 and 2006,
and 0O in the contrary case. As for the explanatairyables, we introduce the data in a
cross section format taking, as is usual in thexdiure, the latest data within the period
of research. We have called this way Method 1.

In what we have called Method 2 we follow the recoendation of Bel and
Fageda, taking into consideration the time dimemsibduring the 1986-2006 period
the local government has opted to contract outjntreduced the data of explanatory
variables with a delay in time. Therefore we tak® iaccount the existing situation at
the moment in which the local government took thexision. In case the local
government does not contract out within the pertbd, explanatory variable takes the
average value within the period. We take the avenague because it captures the
overall existing situation much better than takthg data of 2006. There are several
explanatory variables that undergo no variation oeting to the method of
measurement: these are urban agglomeration, @asatlalquivir, Guadiana and South.
In Table 1 we show the relation of variables thrattaken into account in this study and

more details regarding the way in which the vaealilave been introduced.

INSERT TABLE 1 ABOUT HERE



Additionally, these variables have been considamabrding to several hypotheses,
motivated by the previous studies cited above drad dharacteristics of the region
where data was gathered. A first hypothesis to twetrasted is whether the local
government is more likely to contract out in seastigreater levels of efficiency. In the
industry considered, the decision is linked to tbeal scenario. In more complex
scenarios, it is desirable to have a more profagfimed and specialized management
(Ménard and Saussier, 2000; Carpentier et al., R006rder to take into account the
complexity of the environment, we have introduc&e tvariables related to the
population and the coast. When the managementngedaut by the local council it is
common for the personnel in charge of the waterieeito also be responsible for other
areas at the same time. For instance, when gagh#rerdata we discovered that in a
small village, the person in charge of the municgeavice was also responsible for the
plumbing when there were leaks in the water distidm network. It is less surprising,
but more frequent, for the bureaucrat in chargmahagement and administration of the
water service to share this activity with othershet Town Hall. Contracting out could
lead to specialization in water management.

In order to obtain greater efficiency, municip&gican join forces with others
(Warner and Hebdon, 2001; Warner and Hefetz, 200&ner, 2006; Bel, Hebdon and
Warner, 2007). Therefore, it is possible to obtthe economies of scale that are
recognized in this sector (Kim and Lee, 1998; Ash&003; Torres and Morrison Paul,
2006; Garcia, Moreaux and Reynaud, 2007; Filipgiipvatin and Zod, 2008¥. This
strategy makes particular sense in a country sac8pain that has an important rural
population spread out in small population nucleiotder to foster this possibility, local
governments and administrations have promoted tkation of consortiums. This

institutional figure can unite the interests of dmaunicipalities that can share the high
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fixed costs in the industry. For instance, it isrenefficient to have a common water
treatment plant that can cover the demands of akserall municipalities rather than a
single plant for each municipality.

In other cases, a company manages the water seoficeveral cities as a
consequence of the growth of these cities. In theremdynamic areas, urban
agglomerations have been created, in which theeokmds between municipalities are
easily confused. In these cases, a big city wittmnroon shared interests is created.
Sometimes the growth strategy of the original comypaeans that only one company
ends up managing the water service of the urbam &mother reason for this is that a
certain municipality observes the success of eateation in a neighboring
municipality and opts for the same decision.

Contracting out may be a measure taken by locatgorents as a reaction to a bad
financial situation. Privatization can be interpetias a short term situation to ease the
pursuit of additional funding to undertake the rsseey investment for maintenance and
renovation of infrastructure (Harris et al. 199fdfzycki, 1998; Bakker, 2002; Soler,
2003; Dijkgraaf, Gradus and Melenberg, 2003; Fit2@07). It is common for the
company that wins the tender for water managemekiesa commitment to trying to
invest in improving and maintenance of water neksoi herefore, the private sector
takes the responsibility for competences that tiwallgovernment could not maintain
with its own financial means.

The political tendency of the local government aafluence the decision to
contract out municipal services. One might expigtttrwing parties to be more devoted
to privatization (Bel and Fageda, 2007). On theeothand, left-wing parties have
rejected privatization with the aim of guarantegiolgs and working conditions as well

as the guarantee of a universal and high qualityice Regarding the dynamics of
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politics, it has been argued that stability in podl power can affect the decision to
contract out. According to Miranda (1994), thoseyara who are longest in office tend
to be more conservative and therefore less willingndertake this reform.

These are the variables and the hypotheses usisinesearch, according to the
existing literature. These hypotheses will be esgdoin the next section. More
importantly, we will address the main hypothesistio$ study: To check if the time

dimension of the data considered plays an importdatin the analysis.

4. RESULTS

In this section we evaluate the importance of aberang the time factor in research
that aims to analyze the decisions adopted by Igoakrnments. Descriptive statistics
of the data are introduced in Table 2. For the tteive variables we introduce the
mean, and for the qualitative variables we intraltie percentage of cases that equals

one.

INSERT TABLE 2 ABOUT HERE

Table 3 incorporates the probit anal§sifwo estimations are considered, one for
each procedure for introducing the data. We inclieestimated coefficients and the
standard errors in brackets. According to thoselt®sthe best estimation is the one
performed with type 2 variables. This is due toesalreasons. Firstly, the value of the
log likelihood is greater. Secondly, the pseuddsthigher, as the independent variables
account for 64.6 per cent of the probability of waating out. The explanatory power
using Method 1 is very limited, only 15.1 per ceftirdly, the table of observed and

predicted observations of the dependent variabsesiadicates that method 2 predicts

12



much better than Method 1. The percentage of &stseported in table 4 is much higher
using Method 2 than using Method 1 for each claserefore, goodness of fit results

clearly indicates that Method 2 is better than Medth, as Bel and Fageda suggest.

INSERT TABLE 3 ABOUT HERE

INSERT TABLE 4 ABOUT HERE

The differences between Method 2 and Method 1 aite gonsiderable in terms of
significance. If we compare the signs of the sigaift variables between the two
estimations, they undergo no changes, but there ddferences in magnitudes.
Therefore, there are no contradictions in the signvhich each variable affects the
probability of contracting out. The signs of theeffcients are consistent with our
hypothesis. However, the differences in magnitudel aignificance could be
misleading for local policy.

As for temporality, we do not find important diféarces between both methods for
the estimated coefficients of the variables thaha® constant, independent of the
method of measuring: urban agglomeration, coasgd@lguivir and Guadiana. This
makes completely sense, and the reverse could endsdo think that there is some
influence of a certain changing variable on thesenents. However, the coefficients
that do change between both methods are referrélaetoariables that change within
time: population, population squared, ideology, powwitching and financial burden.
These results support the importance of considehedgime dimension in this analysis.

Therefore, the time dimension is important, asfiécs the interpretation of the

coefficients. This interpretation is highly relevdrecause it conditions the actions and
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the decisions of local governments and policy makkeet us start with those variables
related to population: Method 1 reports coefficgetitat are higher in magnitude and
have a higher significance. Therefore, Method dvisrestimating the population effect
and its economies of scale. Concerning variabliede to the political tendency of the
government, the weaker method disregards them @mngiders them non-significant.
On the contrary, Method 2 considers them statityicagnificant and with a negative

and positive effect respectively. Finally, usingthltid 1 the effect of financial burden is
non-significant, but using Method 2 it is highlgsificant as expected.

A researcher who deals with the estimation of ailatmmodel could ask
himself/herself the following question: Would | besspecifying my model depending
on the data | use? In line with the theories defendy Bel and Fageda, the answer
could be ‘yes’. As Bel and Fageda conclude, thateg literature has shortcomings
when analyzing the dynamics of local externalizatidhis has not only created
difficulties in obtaining systematic results fromig literature, but could also create
misleading results. Our example shows that theffces are not so important in terms
of the positive or negative signs of the coeffitserbut they could be so in terms of
magnitude and significance. If we had chosen Methddr estimation, wrong results
would be produced for local governments, with tlemsequent negative impact on
policy formulation. Important variables such as itheology of the local service and the
financial burden would be disregarded, and othect ss population and its economies

of scale would be overemphasized.

5. SUMMARY AND CONCLUSION

In this paper we set out to prove the methodoldginaonsistency recently

presented by Bel and Fageda. According to bothoasithaking out the time dimension

14



is not the best option to analyze contracting-adislons. This practice could explain
the low explanatory power of the research on thHgesti and the diversity of results
analyzing the causality direction of the relatiapstf the variables.

With the aim of contributing to a better understagdand practice in local
government, this research gives evidence to thaghmit forward by Bel and Fageda,
orienting future studies which examine decisiongteel to the contracting out of
municipal services by local governments. We haveesed this by introducing the data
in two different ways, one with the time dimensiand the other one ignoring this
dimension. The dataset refers to the water semicé44 municipalities in Southern
Spain over the period 1986-2006.

We pose the following question: Is the time dimengieally important in research
into local decisions about contracting out? Accogdio the results, we have to answer
that question affirmatively. Taking into accountetlvalue of the variables in the
moment in which local governments take the decigimes a better estimation than
given when ignoring this time dimension. In the twstimations performed the
significance of the variables that change over tand the magnitude of its coefficients
are different. However, the significance and theynitade of coefficients do not vary
between the two methods for those variables thatcanstant in time. Therefore,
estimating the effect of several variables in tleision to contract out can lead to
misleading results if we choose to disregard threetdimension. In our example, if we
ignore the timing of the data, important variabdee nonsignificant, such as those
concerning ideology and the financial burden ofltoal government.

In future research we recommend introducing ddtmgainto account the value of

the variables when the decision was taken. Notglemm means that the description of
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the situation is not complete, and this problem d greater if we consider a wider

period of analysis.
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Figure 1.- Contracting out of water services in Andalusia: @806
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Table 1.- Variables Description

Variable Type Units-Description Method | Units-Reption Method Il Source

1: If at the end of the period the

council contracts out the water 1: If at the end of the period the council
Contracting- Councils and
D management contracts out water management
out private companies.
0: If the council controls the water 0: If the council controls water management.

management.
Population in thousand of inhabitants.
Municipal census,
Population in thousand of If the municipality contracts out, it takes the
Population C National Institute of
inhabitants. Value in 2006. value from the previous year. If not, it takes

Statistics
the average value of the period.

1: If the municipality contracts out and its
ideology was right-wing. If the municipality

1: Right-wing ideology of the local did not contract out and if the party that wasCensus,

government. most time in power was right-wing. Ministry of
Ideology D
0: Left-wing ideology. 0: If the municipality contracts out and its Public
Value in 2006. ideology was left-wing. If the municipality Administration.
did not contract out and if the party that was
most time in power was left-wing.
1: If the municipality contracts out and the
decision is taken by a recently elected
1: Switch in the ideology of the
government. If it did not contract out and if
local government in the last two
there has been a change of government
electoral periods from 2006. Census,
Power during the period considered.
D 0: No switch in the ideology in the Ministry of Public
switching 0: If the municipality contracts out and the
last two electoral periods from Administration.
decision is taken by a government that has
2006.
stayed in power. If it did not contract out and
there has been no change of government
during the period considered.
If it contracted out it is the mean within the Budget of Local
Debt costs divided by current
Financial two years before the election. Corporation,
C income. We consider the mean in
burden In the contrary case, it is the mean within alMinistry of

the two years before 2006.
the period. Economics.
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Consortium

Urban

Agglomeration

Coast

Guadalquivir

Guadiana

South

1: If the municipality belongs to a

In case of contracting out equals 1 if the

consortium whose regulations allowmunicipality belong to a consortium the year

them to manage to water services. before and 0 if not
0: If the municipality does not

belong to any consortium.

Value in 2006.

0: If the municipality does not
belong to an urban agglomeration urban agglomeration
1: If the municipality belongs to an 1: If the municipality belongs to an urban

urban agglomeration

0: If it is not on the coast.

Guadalquivir Basin

0: if not.

Guadiana Basin

0: if not.

1: If the municipality belongs to thel: If the municipality belongs to the South

South Basin

0: if not.

In the contrary case, 1 if the municipality
belong to a consortium in the middle of the

period and O if not.

0: If the municipality does not belong to an

agglomeration

1: If the municipality has a coastline
1: If the municipality is on the coast.
0: If the municipality does not have a

1: If the municipality belongs to the
1: If the municipality belongs to the
Guadalquivir Basin.

1: If the municipality belongs to the
1: If the municipality belongs to the
Guadiana Basin.

Ministry of
Public

Administration.

Andalusian
Regional

Government

Municipal census,
National Institute
of Statistics
Hydrographic
Confederation of
the River
Guadalquivir
Hydrographic
Confederation of
the River
Guadiana
Hydrographic
Confederation of

the South

C stands for continuous specification of each daterand D stands for discrete specification.
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Table 2.- Descriptive statistics

Variables Method 1 Method 2
contracting-out 40.9% 40.9%
population 8.4 7.4
population squared 819.7 661.5
ideology 19.8% 14.2%
power switching 12.6% 45.6%
financial burden 1.9 3.7
consortium 37.29 28.8%
urban agglomeration 22.2% 22.2%
Coast 8.1% 8.1%
Guadalquivir 55.2% 55.2%
Guadiana 9.0% 9.0%
South 34.7% 34.7%

We include the frequency for the qualitative

variables and the mean for the quantitative ones.
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Table 3.- Binary probit estimation

Variables Type 1 Type 2
-1.112756*** -2.781134***
Constant
(0.1412592) (0.2414836)
0.0312567*** 0.0197403*
Population
(0.0061652) (0.010401)
-0.0000529*** -0.0000296
population squared
(0.0000125) (0.0000239)
-0.1418249 -0.7531412%**

ideology

(0.1515886)

(0.2276333)

0.1758824 2.757034***

power switching
(0.166414) (0.1630153)
0.0443905 0.1149666***

financial burden
(0.0327701) (0.0298364)

Consortium

0.5712721***

(0.1139623)

0.5342746***

(0.1658539)

urban agglomeration

0.4622894***

(0.1389085)

0.5127475***

(0.1961989)

0.231196 0.1178598
Coast
(0.2429364) (0.3149916)
0.4962663*** 0.4954657***
Guadalquivir
(0.1317315) (0.1767412)
-0.0023607 -0.134087
Guadiana
(0.206226) (0.276896)
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Log-likelihood -387.30554 -176.93224

Pseudo R 0.1519 0.6456

Estimated coefficients are presented, and staretands between brackets.
South is the omitted variable to avoid perfect maltineality.

* ** and *** denote statistical significance at Yi&r cent, 5 per cent and 1 per cent levels reispéct



Table 4.- Classification table of correctly predicted and ebged values of the

dependent variable

Model 1 Model 2
Predicted Predicted
0 1 Total 0 1 Total
Observed 0 310 130 440 0 388 52 440
1 136 168 304 1 21 283 304
Total 446 298 744 409 335 744
Hits 69,5%| 56,4% 94,9% 84,5%

Under the label hits, we include the percentagelserved and correctly predicted Os and 1s over the

total of the predicted Os and 1s.

! There are still more complex techniques in discreftoice models with cross section data, such as
ordered probit (or logit), mixed probit (or logily nested probit (or logit). The description of $bdies
outside the scope of this paper. More informatiboua these techniques can be obtained in Cameibn an
Trivedi (2005).

2 A review of research into economies of scale is thdustry can be found in Gonzélez-Gémez and
Garcia-Rubio (2008).

% South is taken out from the estimation in ordeavoid perfect multicollineality.
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