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Abstract

In this paper, we develop an empirical framework for estimatingc#usal effect of soft
budget constraints on economic outcomes. The point of departure is tipaolbhem of the
soft budget constraint is a problem of credibility, that is, ingbdaf a supporting organization
to commit itself not to extend more resources (i.e., bail@xg)ostto a budget-constrained
organization than it was prepared to provile ante This means that current economic
behavior of a budget-constrained organization will depend upoexgectationsof being
bailed out in the future. Thus, to estimate the causal effeatfobadget constraints (i.e.,
bailout expectations) on economic outcomes one has to measure thegatexygeand link
those to the current behavior of the budget-constrained organization.géethat one can
use information about realized bailouts to construct credible measfubadout expectations
and use an instrumental variable strategy to solve problems ofuree@ent error and
endogeneity associated with the proxy variable for bailout expmtdatThe empirical
framework is applied to Swedish local governments, who provide aotatr#esting ground
of the soft budget constraint since the central government has ektenti#al of 1,697
bailouts over the period 1974 to 1992. We find strong evidence that bailoutagiqrechave
a causal effect on economic behavior. The estimated effelsbigjaite sizeable: on average,
a local government increases its debt with 30 percent ifdeitain of being bailed out as
compared to when it is certain of not being bailed out.

Key words: Credibility, dynamic commitment, time inconsistency, expfient bailouts,
instrumental variable strategies, and neighborhood effects
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1. Introduction

The problem of soft budget constraint (henceforth SBC) is a problendyoémic
commitment, that is, inability of a supporting organization (hemttef8-organization) to
prevent arex antefinancial budget from being renegotiatexl postas discussed by Kornai,
Maskin, and Roland (2003)Treating the SBC problem as a time consistency problem
implies that expectations will play a key role since currehibb®r of economic agents will
depend on expected future policies (see, e.g., Kydland and Prescott, T9d8) to
empirically investigate whether soft budget constraints haausal impact on economic
outcomes one has to measure éxpectationsheld by a budget constrained organization
(henceforth BC-organization) about receiving bailouts in the future, amd those
expectations to its current behavior.

The challenge of isolating causal effects is partitpidifficult in the context of SBC
due to the strategic interaction between players and the unobséyvaibéxpectations. For
example, measuring expectations through a survey (preferably tierdmes suggested by
Manski, 2004) is probably not going to be a useful approach since adga@ization has
strong incentives of not revealing its true bailout expectatiomsesit can exploit the S-
organizationex-post (e.g., SBC is a dynamic commitment problem where the agent is
predatory and the principal is weak).

Our approach is to use realized bailouts in petiad a proxy for unobserved bailout
expectations in the same period and estimate the causal @fffbeilout expectations on
economic outcomes via an instrumental variable (IV) strategwdaress problems of
measurement error and endogeneity associated with the eipedtgiroxy, where the
instrument will be based on information about realized bailouts in pefio@ur IV-strategy
thus captures the essence of the dynamic commitment problem, na@wgganizations’
rational forward-looking behavior (i.e., what agents do depend on what they etkgect
policymaker to do) and the inability of the S-organization to cortorat no-bailout policy. In
other words, we capture the dynamic aspect of the time congigiesidem by constructing
the instruments from information about bailouts in pertetl and assuming that BC-
organizations uses this information to make the best possible fordctst likelihood of
receiving bailouts in the future. The idea that agents use pasy pmlpredict future policy
can be motivated from theoretical models of the time consisteratye. There is, for

! The concept of SBC was first introduced in the isalwork of Kornai (1979, 1980).



example, a literature that argues that reputational forcessghbstitute for the lack of
commitment technology suggesting that there may be a link beteagent policy and
expected future polic§.

The key to the instrumental variable approach is, of course, to fratichinstrument.
Apart from the usual assumptions that the instruments should be relevant andexaliaitied
from the outcome equation, there are two additional requirements afginement in the
context of SBC. The first requirement is that the instrument sheafldct discretionary
decisions of the S-organization since the problem of time consisemeyates from the
sequential nature of policymaking. This requirement makes it even difticalt than usual
to find a valid instrument since it precludes the useut#-basedgovernment policies (i.e.,
regulated transfer schemes between the S-organization and Gherg8nization) as
exogenous sources of variatidhe second requirement is that the instrument should be
based on information used by a BC-organization to form bailout exmesabtherwise the
empirical results will not be credibfeThis suggests, it is desirable to construct the
instruments from those variables that are “most likely” to demsidered by a BC-
organization. However, the attractiveness of our IV approach is teatownot have to
correctly specify a BC-organization’s entire information eejdt a consistent estimate of the
causal effect; the only requirement is that the postulated infrarmig actually used by the
BC-organizatior.

An obvious source of information that a BC-organization would use to iréoa
likelihood of being bailed out is the own history of previous bailouts. Howerxsng past
own bailout as an instrumental variable is quite questionable gimcdikely to violate the
exclusion restriction. Put differently, there are likely to bettadivariables (e.g., economic
shocks) that are plausibly correlated with both past bailouts amaditb@me of interest which
causes past bailouts to have a direct effect on the outcome. Taerefoargue that past own
bailouts should be used as a control variable instead since daptlireall factors, including
economic shocks, that may otherwise be difficult to control fordhases the S-organization
to extend bailouts to a particular BC-organization. This specifitufe makes past own

bailout a powerful control variable.

2 See Persson and Tabellini (1994) for a colleatibarticles on time consistency in macroeconomiicgo

% See Meyer (1995) for a discussion of the attraciss of using government policy as an exogenauseof
variation. See Besley and Case (2000), howeven faore critical view.

* Dominitz and Manski (1997) and Friedman (1979)icide the empirical work that estimates rational
expectation models for making noncredible assumptabout the information set economic agents drg ts
form expectations.

® See McCallum (1976) for a discussion of this point



Instead, we suggest that one could construct a plausible instrumentnfiormation about
bailouts in a BC-organization’s “neighborhood”, where neighborhood can beedle
according to geographic proximity or some other metric of ckesersuch as being in the
same part of the econorfiyn fact, Kornai et al. (2003) argue that bailtexpectations have
much to do with collective experiencEhe more frequently financial problems elicit support
in some part of the economy, the more organizations in that part ednemy will count on
getting support themselves.” Thus, it seems reasonable to asgmtraeBC-organization uses
information about bailouts in the neighborhood to form bailout expectations.limb of
reasoning is also related to the neighborhood effects or sociadibas literature discussed
by Manski (2000) and Moffitt (2001), among others. For example, Manski (2090¢s that
an economic “agent forming expectations may seek to draw lessonbservation of the
actions chosen and outcomes experienced by others.dbsehvational learninggenerates
expectations interactionsEhud and Lehrer (1993), in turn, show that observational learning
leads to rational expectations in repeated interactions. Hencandtiemental variable
approach we suggest is consistent with rational expectations il based the idea of
expectations interactions.

In order for bailouts of neighbors to serve as a valid instrumentntifidéhe effect of
bailout expectations on economic outcomes, it must be the casthehatstrument only
affects the outcome through bailout expectations. The exclusiaittiestis invalid if there
are other variables (e.g., common shocks) that are both correlgeith@economic outcome
and bailouts of neighbors. However, we argue that if one control foopashailouts and the
lag of the economic outcome of interest, then bailouts of neighba+$ should be a valid
instrument.

To evaluate the plausibility of the exclusion restriction, we con@unumber of
specification tests.First, we examine whether the point estimate from theebyfession is
sensitive to the inclusion of additional control variables (e.g., bl@sacapturing economic
shocks in the SBC case). The basic idea is that if the poimatstidoes not change as
additional covariates are included in the regression it is ilkedy to change if we were able
to add some of the potentially missing omitted variables. Secontgstvevhether there is a

direct effect between the instruments and the economic outconsampe where one would

® Akerlof (1997) provides a formal framework to thimbout the appropriate definition of neighborhood
according to the notion of proximity versus dist&umt “social space”.

" See Altonji, Elder and Taber (2002, 2005) and Astgind Krueger (1999) for discussions about sjgetibn
tests that can be used to evaluate instrumenteibles.



expect the causal effect to be absent. In the case of SBGathge would be made up by
those BC-organizations’ that has no expectations of being bailed otlierd were no
association between the instruments and the economic outcome inntipie,sthis would
provide strong support for a causal effect of bailout expectationsconomic outcomes.
Third, we use different lags of the instrument. One would expetcth@goint estimate from
the instrumental variable regressions to be affected differéatlglifferent lags if there are
omitted variables. Put differently, if the point estimates amdla across the different lags it
will give support for a causal interpretation. Finally, we conduetidentifying restrictions
tests such as the Sargan test but also the recently proposed test by Hahn ienach K2QG2).

We apply the above instrumental variable strategy to a dataosetSwedish local
governments. This data set is particularly attractive for apireral investigation of the
problem of SBC since the central government has extended aftat@97 bailouts over the
period 1974 to 1992. Importantly, the decisions to extend bailouts were nditasdd but
discretionary (i.e., one of the additional requirements for an insttuimehe SBC context).
We find that bailout expectations have an impact on local governnuatisbehavior. When
applying the specification tests discussed above, we never tbechypothesis that
neighbors’ bailouts int-1 is a valid instrument, which provides strong support for a causal
interpretation of the effect of bailout expectations on debt. Thea&stil effect on debt from
bailout expectations is also economically very large: on aveadgeal government increases
its debt with 30 percent if it is certain of being bailed out@sapared to when it is certain of
not being bailed out.

The outline of the paper is as follows. In the next section,resept the empirical for
estimating the causal effect from bailout expectations (ot kBofiget constraints) on
economic behavior. Section 3 discusses the data while section 4 ptegsesmpirical results.

Section 5 summarizes and gives some concluding remarks.



2. Empirical framework

Empirical studies of the soft budget constraint typically run regressions fafrthe
(1) Yi= wo+ y1S + Xib +;,

wherei denotes a BC-organization (e.g., a firm, a local government, a b@hkye is the
economic outcome of intere§,is a proxy variable for soft budgets, axds a set of control
variables. There are basically two problems with this type gffession: First, the proxy
variable being usedS, is at best an error-ridden variable of bailout expectatiomkich
causes the estimate @f to be biased toward zero (attenuation bias) if the measurement e
is of the “classical” typé® Second, regression (1) does not address problems of omitted-
variable bias, that is, there will likely be unmeasured econohacks that both affect the
economic outcome of the BC-organizations and the measure of soft ©8dgethese two
problems will lead to biased inference since the error tethbaicorrelated with the variable
S, i.e., Covf, S) , O. In the following, we attempt to solve these problems usingva
approach.

As was discussed in the introduction, a measure of soft budgets shoulde capt
subjective expectatiorsf a BC-organization as to whether it will receive finahbigp, i.e.,
be bailed out, from an S-organization in times of trodblé.et B%; denote these subjective
expectations for BC-organizatiann time periodt. Then the structural model or population

regression of interest is,
(2) Yii= a+ aB% + Xif + u.

The parameter of interest i which measures the effect of expectations of bailouts on
economic behavior. Equation (2) should be interpreted in counterfactua, tévan is, for
given Xi and ug, it gives the optimal economic response fory possible degree of

expectations for bailouts faced by a BC-organization. In other wibrelsize ofr will be the

8 See Djankov and Murrell (2002) and Kornai et 20Q3) for discussions of the quite limited numbér o
previous empirical studies of the SBC problem.

® Kornai et al. (2003) criticize the bulk of exigjistudies of the SBC problem for using “loop-sideasures
of soft budget constraints.

19 The classical measurement error assumption igtieaneasurement error is uncorrelated with théosexved
explanatory variable. See Bound et al. (2001) fgemeral treatment of measurement errors problems.

1 Djankov and Murrell (2002) also have some disarssif the econometric problems in the SBC literatomt
they do not provide any solution.

2 That soft budget constraint has to do with subjecexpectations and the degree of hardness armdesef
ought to be measured on a continuous scale isslisdurom the very beginning in Kornai's work oe t8BC
(Kornai, 1979).



causal effect ofY;; of going from a zero probability to a probability of one of being bailed out,
i.e.,m=E(Y;|B%=1,X%) - E(Yy | B% = 0, X). Put another way, the parameteneasures the
impact of going from a soft to a hard to budget constraint 8hée measuring the degree to
which the budget constraint is sbftTherefore, we would expect that> 0 if there is a
problem of SBC; otherwise the problem does not exist.

Equation (2) is not, however, directly estimable since expectatimnsinobserved.
One way to make it estimable is to repl&gwith a survey measure of bailout expectations
but, as mentioned in the introductory section there are serious probleensusing survey
data in the context of the SBC problém.Anderson, Lee, and Murrell (2000) make an
attempt to use this approach, but they fail to find any evidencsdftdtudgets has an impact
on economic outcomes. However, their failure to find an effect couttlibdo the fact that
their survey measure does not capture the true expectationsléatdand that this would
cause the estimate to be biased toward zero due to an error-in-variablesiproble

Our approach is instead to replace the expectational vaBgpla equation (2) with
its observed realization in periddi.e., B =1 if BC-organization was bailed out in period

and zero otherwise, thereby creating a measurement error pr@hleB’; + ey, that is,
(€)) Yit= o + 7Bit + Xy + Vi,

wherevi; = u; -re;. We can now consistently estimateéby using an instrumental variable
strategy where the instrumental variable must fulfill theofeihg assumptions: (i) the
instrument is correlated with the expectational proxy varidle (i) the instrument is
uncorrelated with the measurement emgrand (iii) the instrument is uncorrelated with the
structural error ternoi;. As discussed previously, an instrument in the SBC context most als
fulfill two additional requirements: i.e., constructed frdimcretionarybailouts and based on
information that the BC-organization &ctually using to form bailout expectations, which
makes it even more difficult than usual to find a valid instrument {dyoblems of policy
endogeneity as discussed by Besley and Case, 2000). Neverthelessnthih ©f our V-

13 Although, theoretical analyzes often oppose twiapoases (hard vs. soft budget constraints),ithjast a
simplification since the decision to bail out ort no bailout does not have pure strategy as disclbyg Kornai

et al (2003), that is, the S-organization may ckots bailout with probabilitygq and not to bailout with
probability :q.

14 There are also some general problems with usingegudata in order to make causal inference. Fanple,
there is the well-known problem with measuremembrsy but there may also be other problems; survey
responses might for example not be independenhefetonomic outcome they are thought to explaie. Se
Bound, Brown and Mathiowetz (2001) for a discussibithe problem of making causal inference usinyesy
data.



approach is that it is consistent with the essence of the dymamimitment problem, namely
that a BC-organization is characterized by rational forward-lgpkiehavior, i.e.B%=E[By|
li.1] whereli.; is the information available to the BC-organization at the theerediction is
made in period-1, and the inability of the S-organization to dynamically comnait, B;:=1.
Theory also suggests that there is link between past bailouttharekpectation of future
bailouts, a fact that will be exploited below to construct an instrumental variable.

When thinking about how to construct an instrumental variable (that hat w
information about past bailouts that a BC-organization is likelyuge to form bailout
expectations) we face a trade off between exogeneity and speffegts since variables
taken from a BC-organization are more likely to have directiénites on the organization’s
expectation for bailouts but are also more likely to be endogenoushénother hand,
variables taken from the neighborhood are less likely to be endogentiesoutcomes of a
BC-organization but are also farther removed from its expeoté&ir bailouts, resulting in a
greater danger of getting a spurious correlation or an inclyrrgoecified mechanism. For
example, one obvious source of information that a BC-organizationely ik use to form
bailout expectations is whether they have been bailed out or not pasheln this case one
could use lagged own bailout (i.8;;.«=1 if BC-organization has been bailed out in period
t-k wherek =1,2,...,T, and zero otherwise). However, lagged bailsutot likely to fulfill the
exclusion restriction. In other words, lagged own bailsudikely to have a direct effect on
the economic outcome since it will be a function of economic shockshwhakes this
instrument highly questionable.

An instrument that is more likely to be exogenous is to constréram information
about bailouts in a BC-organization’s neighborhood since it also seassnable to assume
that bailout expectations are partly influenced by the extentich other BC-organizations
have received bailouts as discussed previously. This requires therievable to define the
relevant neighborhood that affects the expectations for a partiB@asrganization. The
definition of the neighborhood will typically depend on the particular egtdin of the SBC.
Nevertheless, for some applications, the literature about neighborhteads ebr social
interactions effects can inform us how to define neighborhoods morealief® This
literature argues that in a world where human interactions arthege of ideas are the main
forces behind neighborhood effects, measures of neighborhood can be basesdy@phic
proximity (see, e.g., Durlauf, 2004). For example, when the SBC problapplied to central

15 See Akerlof (1997) for a discussion of how to khabout definition of neighborhoods.



and local governments it seems reasonable to assume that sgpsaélocal governments
are affected more by events that are geographically thase by events that happen at a
distance. Thus, in our case, a geographical definition (e.g., shaengame border) of
neighborhood seems appropriate.

To measure the degree of influence a neighborhood is having on agBdzation’s
bailout expectation, one can construct a weighted average of bailotlts meighborhood,
i.e., neighborg.=1/J&l;w.x) where J is the number of other BC-organizations iis
neighborhood and} .« is an indicator variable taking the value 1 if BC-organizafionthe
neighborhood received a bailout in peribl, zero otherwise. This measure says that the
larger the number of other BC-organization in the neighborhood receiving bailouts intperiod
1 or earlier, the higher is the likelihood that BC-organizaitimil be bailed out in periotl

There may be a problem with usingighborsas an instrument if there are common
economic shocks to the neighborhood which cannot be properly accounted for in (3).
However, we argue that if we use lagged own bailBytsas a control variable together with
the lagged economic outcomé,.;, thenneighborsshould be a valid instrument. In this case,
Bi.x effectively controls forall factors (including economic shocks) that causes the S-
organization to extend bailouts to a BC-organization in petiddg-2.., t-k,, which makes it
a very powerful control variable. The lagged dependent variableascapturing the impact
of the economic environment on the performance of a BC-organization Isaiogts in
periodt might be functions of the economic outcome in petiddi.e., B = f(Yi.1). In other
words, the crucial assumption justifying the use of bailouts ofrgebgal neighbors as an
instrument is thatgonditionalon Bi.x andY; .1, neighborsis unrelated to the error term in
equation (3).

A last comment on the instrumental variable strategy conceswsgtion (ii). This
assumption is valid if a BC-organization makes efficient useviwdtever information is
available. In other words, if a BC-organization forms expectatidienadly this implies that
the measurement error (prediction ermrvould be uncorrelated with the entire information
set that is available to BC-organizationat time t-1.1° The assumption about rational
expectations seems to be a reasonable benchmark in the contbet ®BC since a BC-
organization has strong incentives to make the best possible fordmast the future

likelihood of being bailed out in order to exploit the S-organizaéxipost Moreover, the

1% There are other ways one can estimate rationaaapons models than by an instrumental varialeéhod.
However, these other methods require much moreatst assumption to yield consistent estimatee(®.9.,
Wickens, 1982).



time inconsistency problem is built on the very notion that economictageerationally

forward-looking. The attractiveness of using an instrumental variabfategy when
estimating a rational expectations model is that we do not havepdcify the whole
information set available to a BC-organization to get a consisgithate ofz; the only
requirement is that the BC-organization is actually using theulabdstl information,
otherwise the measurement erepmwill not be uncorrelated with the instruméntThus, this
is another reason than the one discussed above (to avoid spuriou$ &ffacdgng variables
from the local neighborhood when constructing instruments for bailoutextpas, namely
to avoid that assumption (ii) does not hold.

To sum up, we will estimate regressions of the form

4) Yii=a + 7Bt + OBjr1 + AYir1 + X + Xeipd + Vit

where we argue thaeighborg; 1 is a valid instrument foBy, i.e., that it fulfill requirements
()-(iii), conditional onB;j.1 andY;;. It is important to note that we will not only include
municipality specific covariates;;, but also neighborhood specific covariatég, into (4)

to control for correlated shocks across neighborhoods.

2.1 Specification tests

To be certain that we are estimating a causal link betwedoub@xpectations and the
outcome variable, we need to establish that the instrument isnmekava valid (i.e., that it
fulfill requirements (i)-(iii)). In this section, we will disss different specification tests that
can be used for assessing whether these three assumptions are likely . be vali

Assumption (i) is that the instrument is relevant. Relevance afstirument can and
should be tested to detect problems of weak instruments. One suhthes--statistic for
the joint significance of the instruments in the first stage emudas a diagnostic of the
power of the instruments). If thie-statistic is larger than 10, there should be no problem
associated with weak instruments (see, e.g., Staiger and Stock, 19%tpekdwright and
Yogo, 2002):

Assumptions (ii) and (iii) about the instruments is not directyatele. Nevertheless,

there exist various indirect methods that can be used to evaheat@ausibility that the

7 See the discussion in McCallum (1976).
18 See also Hansen, Hausman and Newey (2004).



suggested instruments is uncorrelated with(i.e., uncorrelated witle; and u;) and thus
validly excluded from the outcome equatilt?nln the following, we discuss four different
approaches that can be used to assess whether the instrumelikehareo fulfill the
exclusion restriction or not.

The first approach that one can use to evaluate the plausdfikyogeneity is to test
whether the point estimates from the instrumental variableessign is sensitive to the
inclusion of additional control variables. Here the idea is fhhii estimates are insensitive
to controlling for observables then they should also be insensitive semables, that is,
the omitted variable bias is likely to be quite small. For thesh@d to work in practice, the
set of control variables must be powerful in the sense that timylds pick up the most
important confounding variables. In the context of SBC, economic shocksedraps the
most important variables to control for since economic problems mgget bailouts
independent of soft budgets. One could also include other BC-organizafecific
characteristics and neighborhood specific factors that varysattnos that are likely to reflect
the economic environment. There might also be other confounding factbraswommon
shocks or BC-organization specific factors that are time iamariThese factors can be
controlled for by including time and BC-organization specific fiveftects. These fixed
effects will not only control for any unobserved BC-organization adtaristics that are
constant across time, but they also control for any unobserved neigbtarharacteristics
which may be important for the identification of neighborhood effés#e, e.g., Brock and
Durlauf 2001).

The second approach that can be used to evaluate the plausibdkggeneity is to
use further lags of the instruments. This has to do with the hypsttat economic shocks
may be correlated across time which may cause the instrumgugsodt-1 to be invalid, but
instruments in periott2 or in some earlier time period might then be valid. For exanfide
BC-organization experience correlated economic shocks acrosshemeone could run the

following regression
(5) Yi=a + pBit+ 61Bit1+ 0:Biro+ 03Birz+ 04Birat+ AYirat Xif + Xiiyd + Vit

and useneighborg; .4 as an instrument fd;. The idea to useeighborsin periodt-4 is that
it is less likely that any economic shock (or any other confoundingbles that is a function

19 See Altonji et al. (2002) and Krueger and Angl€t99) for discussions and examples of such tests.
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of past own bailouts) that is not captured by the BC-organizatindigidual bailout history,

i.e., Bit1, Bit2, Bit-3 andB; 4, is persistent as long as for four periods. If the estimated effect of
bailout expectations on the economic outcome is sensitive to thathdacfure of the
instrument, then there are reasons to suspect that there are umetiesmcks. On the other
hand, if the estimates are not sensitive to the lag structtine @istrument, this suggests that
the instrument is valid.

A third indirect way of testing for exogeneity of the instrumisnto find a sample
where the causal effect would be absent; if we cannot rejecngieument does not have a
direct effect on the outcome of interest, this would provide stropgast for the case that the
instrument is likely to be exogenous. In the context of SBC, we shiadld sample of BC-
organizations where the expectation of being bailed out is zero.udhesample is where the
BC-organizations have been bailed out at most once. This is alsoteonsith Kornai
(1998) where he argues that a single instance of occasionahssigt an enterprise will not

produce the SBC phenomenon. To perform this test we run the following regression

(6) Yit = a + wneighborsi .1+ 0Br1 + AYir1 + Xy + Xeiyd + Vit

on this sample and test whether the estimated coefficienttddanstrumental variablay, is
significantly different from zero. In other words, if the instrumenly affects the outcome
variableY;; through bailout expectations, we would not expect any direct relaiirs the
sample of BC-organizations that have received at most one bailodhether hand, if the
instrument affects the economic outcome for a reason other than keaimedtations (e,g.,
unobserved economic shocks), we would expect the instrumental variable dioetity
related to the outcome variable in this sample.

A fourth test of exogeneity is to conduct overidentifying restriction.t€sie such test
is the Sargan test, but it has been shown that this test mightolapewer (see, e.g., Newey,
1985). However, Hahn and Hausman (2002) have developed a new overidentifying
restriction’s test, which also is a test for weak instrusieiihey noted that when the
instruments are valid, normalization of the regression (the choitteealependent variable)
should not matter. Thus the “forward” (conventional) 2SLS estimatieeofoefficient of the
right-hand side endogenous variable should be very similar tonteese estimate from the
“reverse” (normalization is changed) 2SLS regression using the samersstuhents.

11



3. Data

We will use data from Swedish local governments as a tegtmgnd for the problem of
SBC. The relationship between central and local governments in Swsedsn attractive
testing ground for the SBC problem since local governments (mulitieiparecurrently
received financial support (i.e., bailouts) from the central govarhoner the period 1974-
1992%° Bailouts of local governments are also an interesting issug @it right. During the
last 10-15 years there has been an increase in the number of subtgai@maments with
financial problems, both in the developed and in the developing world. In keVehese
instances, local governments received financial help from theatguivernment! Despite
the fact that the violation of fiscal discipline at the locakleis considered to be a serious
economic problem, there have been few attempts to systemasgwallyate the reasons for
why sub-national governments end up in financial problems. Typichélyempirical work is
based on case studfés.

Before turning to a description of the data, we digress brmflythe workings of
Swedish local governments. Sweden is currently divided into 290 locarrgoents (or
municipalities), which cover the entire country. Local governments gataiynportant role in
the Swedish economy, both in terms of the allocation of functions adiffagent levels of
government and economic significance. They are, for example, resligofwsi the provision
of day care, education, care of the elderly, and social wetiangces. To quantify their
economic importance, note that in the 1980s and 1990s their share of spendhgDir
was in the range of 20 to 25 percent and they employed roughly 2énpeifcthe total
Swedish workforce. Swedish local governments also have a large adégre®nomy. They
have the constitutional right of self-government, they have no testscon borrowing, the
state plays no part in either monitoring or approving local governatunts, and they
have no balanced budget rufésvioreover, during the period of investigation (1974-1992),
the bulk of revenues were raised trough a proportional income tagh whch municipality

2 There existed financial relief programs also aft®92. As a matter of fact, several of the muniiiea ran
into severe financial problems during the 1990sn@smof them where very close to bankruptcy) and many
these municipalities where bailed out by the céginaernment in the second half of the 1990s.

2L The perhaps best-known example is the bailoth@tity of Sao Paolo in Brazil in the 1990s.

22 See Rodden and Eskeland (2003) for a collectiarasé studies.

% As from year 2000 there is a balanced budget rule.
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was allowed to set freefy, and only 20 percent of the total revenues came from

intergovernmental grants.

3.1 Bailouts of Swedish local governments

During the period 1974-1992, the central government was empowered bfe.lgwSFS
1973:433, SFS 1979:362, and SFS 1988:491) to provide financial relief grants to local
governments. In 1,697 cases the central provided financial support or badoldsal
governments. On average, bailed out municipalities received a trahSEK 166 per capita
(St. Dev. 224) which constitute 1.6 percent of average total debt (16°216).

There are two features of the Swedish financial relief progranh makes it quite
attractive for studying the SBC problem. First, and most imptiytathe relief program was
not part of a regular intergovernmental transfer scheme thigiatly characterizes the fiscal
arrangement between central/federal and sub-national units incowggries. Such transfer
schemes are to a large extent heavily regulated or ruld.baseontrast, the financial relief
program was at the central governments discretion, and the ggtesthment had to make a
new decision of the distribution of the fiscal transfers eaet. yghus, these bailouts can be
used for the identification of the SBC problem since they fulfid requirement of being
discretionary as discussed previously.

The second feature of the financial relief program was thaassexplicitly targeted to
financially distressed municipalities. The program was set upasddcal governments could
receive financial support in two different ways. The centrabgawment could distribute relief
grants at its own initiative or the municipalities could applyediy to the central
government. In either of these cases, the financial support frogettieal government was
explicitly intended to be distributed to financially distressaghitipalities. For those local
governments that choose to apply for help, the application proceshevésllowing: The
municipalites had to hand in their application before the end ofcihf@rThe central
government then made its decisions during the fall the sameapeéathe financial relief
grants were finally paid out during the subsequent year. Duringyeachthere were roughly
25 to 60 of the applicants that received grahfBypically, these municipalities claimed that

4 From 1991 to 1993, however, the central governrimpbsed a temporary tax cap.

% $1 dollar is roughly equal to SEK 6 (in 1991yesdces).

% This date applies to the period 1980-1992. Foyeee 1974, municipalities had to apply before J8@% and
for the period 1975-1979 they had to apply befamuary 31"

27 We have information on the numbers of applicaatstie financial relief grants for three years1882, 125
municipalities applied for, but only 51 receivedags, in 1985, 123 municipalities applied for, lomly 51
received grants, and in 1988, 119 municipalitiggiad for, but only 41 received grants.
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they had severe financial problems and that they would be unable fiib their
responsibilities without additional resources. Moreover, they also citpae their financial
problems were due to external factors such as high unemployatestand deteriorating
income tax bases. In the case that the financial relief gveens distributed at the central
governments initiative, the reasons for providing these additional granésmainly based on
compensating for adverse economic outcoffies.

Figure 1 shows the amount of money (in MSEK at fixed 1991 prices)wha
distributed annually during the period 1974 to 1992. On average, the agoshment
distributed MSEK 282 each year. Figure 1 also reveals quite flaijaations in the annual
sum (St. Dev. 127), which reinforces the discretionary feature gfrdggam. Figure 2 shows
the number of local governments receiving bailouts on an annual Dhsi® is quite a large
variation in the number of recipients, the average number being 90, withimum of 28
and a maximum of 173, which again underscores the discretionary feature of tlaenprogr

Table 1 describes the bailout data in greater detail, reveallagge variation in the
number of bailouts across municipalities (c.f. the first two colgmksr example, 3
municipalities (approximately 1 percent of the whole sampleived 19 bailouts over the
period 1974-92, the highest possible number, whereas 23 municipalities (aFiebxish
percent of the total sample) did not receive any bailoutd avet the same time period. The
average number of bailouts received by a municipality during thedpesas 6, which also
roughly corresponds to the median number of bailouts.

An important consideration when using instrumental variables is hov rarcation
the instruments induce in the expectations for bailouts. This has wotlidhe problem of
extrapolation, that is, with the applicability of the results atadpoints outside the sample
actually used in the analysis. Table 2, presenting the range afimarfor the instrumental
variable,neighbors reveals that there seems to be sufficient variatioreighborsacross the

entire 0-1 range.

% |n our data, however, we are unable to identifyetlier the financial relief grants were distribusgccentral
governments initiative or via the local governmeamijsplication process. Therefore, we are forcedréat the
whole financial relief program as being informatialeout the SBC problem. However, we do think théa is

the correct procedure in any case since it is fpeaations of local governments of being rescumecbise they
should go into trouble that constitute the cor¢hef SBC problem and therefore all the fiscal trarssfrom this
program should contain valuable information abawhsexpectations.
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3.2 Economic outcomes and control variables

We will use the level of local government debt, measured in paiaderms and at constant
prices, as our measure of economic outcéhi@ebt seems to be a suitable measure of the
extent of fiscal discipline since Swedish local governments havestrictions on borrowing
and did not meet any balanced budget rules under the studied pdner@. dre several
measures of debt in the official financial position of municipalitieit we have chosen to
work with short- and long-term debt, not including social secligtyilities>** We made this
choice so as to have a comparable measure of debt in the sempte but also because the
social security liabilities probably are not a good measurasoélf misbehavior. Figure 3
provides information on how the average level of debt per capita has evhlvied the
period 1974 to 1992. Figure 3 also provides information about the variation, peg a
standard deviation bound, and the minimum and the maximum values. The figu® that
the average debt decreased slightly until 1987, but slowly increlasexhtter. However, the
basic message is that the average level of debt has maesodpden constant, but there is
large variation across municipalities.

As discussed previously, economic shocks affecting the muniagsalgiconomic
situation are the most important factors to control for. Two impodantrols for economic
shocks are average income and unemployment rates in the muti@spalsince
municipalities raise the bulk of revenues trough a proportional iectar, the income
variable will capture any economic shocks that affects themectax base. As controls for
demographic shocks we use population size, population density, proportion of theipopula
above 64, and proportion of the population below 16.

Traditional summary statistics (mean, standard deviation, minimith maximum
values) for the outcome and control variables are presented inJ dbldable 1, where the
municipalities are classified into groups based on the number outsileceived over the
period 1974-92, average values of the outcome and control variables argeutdsegroup.
From Table 1, it seems like a municipality that have redemany bailouts typically has a
higher unemployment rate than a municipality that has receivetddouts. It also seems to

be smaller, more sparsely populated and to have a smaller shgoung persons and a

2 We have used the implicit GDP deflator, expresset991 values. The deflator is constructed byrigkhe
ratio of GDP at current market prices to GDP agdixnarket prices.

% Long-term debts are defined as debts with a ntgtofi one year or longer, while short-term debtseha
maturity of up to one year. Data on social secuidtyilities are only available from 1988.
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higher share of elderly than a municipality that has received few baildwése does however

not seem be a strong relationship between the number of bailouts and average income.
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4. Results

In this section, we present the results of the effect bailquecations on debt. In the first
subsection, we present the baseline results, i.e., the results whese®e as a proxy for
bailout expectation8% and use the weighted average of bailouts of geographical neighbors
neighborsas an instrument fd;; (c.f. equations (3) and (4)). To evaluate whetteghbors

is a valid instrument we apply the four different specificatests discussed in section 2.1. In
the second subsection, we present two extensions.

We follow the usual approach of reporting Huber-White robust standaods.er
However, since there can be serial dependence in the errors mitimicipalities, we also
report (within brackets) the more conservative Huber-White staretands clustered at the
municipality level (following the suggestions of Bertrand, Dufha &ullainathan, 2004, and
Kézdi, 2002).

4.1 Baseline results

Table 4 shows the results when using bailouts of neighbeighbors as an instrument. The
first column displays the results from a specification withoyt@mntrol variables. However,

as argued in section Beighborsshould be a valid instrument once we condition on past own
bailouts and the lagged dependent variable. Therefore we always iratllelestB;., and
lagged debt as control variables in all the other specifications in Table 4.

We start by usingeighborsin periodt-1 as an instrument in the specifications shown
in columns 1 to 4. These specifications differ according to the incloolewlol variables; in
column 2, we only control for past own bailouts and lagged debt, in columra8dvacome,
population size, population density, the proportion of population above 65, proportion of
population below 15 as additional covariates both at the local goverrdewehtand the
neighborhood level, while column 4 also adds the unemployment rate badtle #ictl
government level and the neighborhood level as additional coftrdls. addition,
municipality-specific fixed effects and year-specific fixaftects are also included in columns
3 and 4. The estimates are remarkably similar in columns 1 xcepiefor the specification
without any controls (column 1) which is somewhat smaller (1894 |g#Capita). The other
estimates are in the range 2358 to 2608. As discussed in sectionisehsitivity of the

estimates to the inclusion of additional control variables suggleat instrument is likely to

31 The reason for excluding the unemployment variadleolumn 3 is that it is only available for thioster
period 1979 to 1992.
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be exogenous. In other words, if the estimates change vesywitittn we include (important)
observable variables, then the estimates should also changkttierfy we were to include
any unobserved factor (implying that the omitted variable lsidikely to be small). All the
estimates in columns 1 to 4 are also statistically sigmifiaathe 5 % level or better. The size
of the effects is economically large since it correspondsneady 30 percent increase in the
average level of debt (10,218) of going from a probability of zem poobability of one of
being bailed out.

The second approach for evaluating the exogeneity of the instrunteriise lags of
the instrument and to see whether the estimates are sercsitig alteration. Here the idea is
that instruments in periodt2 or in some earlier time period may be less affected by
unobserved economic shocks that are correlated across time thastitheént in periodt1,
and therefore one would expect that the estimates would changeifatiete are such
unobserved shocks. In columns 5 to 7 in Table 4, wenesghborsin periodt-2 as an
instrument. We apply the same set of specifications as we didlumns 2 to 4 with the
important exception that we also control Bar,. The estimates are in the range 2615 to 2839.
Thus, the estimates change very little when we add the sanoé sentrols as we did in
columns 3 and 4. More importantly, however, the estimates in column &reoveéry similar
to the estimates in column 2 to 4 when we usedhborsin periodt-1 as instrument. In
column 8 and 9, we lageighborseven further; in column 8, we useighborslagged three
periods, and in column 9, we useighborsin periodt-4. Again, we also control for further
lags of past own bailouts; in column 8 we &g while in column 9 we add both;B and
Bi4. As can be noted, the results are very similar to the previous Dmeas, this further
supports the notion that the instrument is likely to be exogenous (ifél tife@ assumptions
(i) and (iii)).

Another approach for evaluating the plausibility of the exclusistriction is to
estimate if there is a direct link betwepreaighborsand debt for a sample of municipalities
with zero bailout expectations. For such a sample, the causdl g€ffadd be absent; if we
cannot reject thaheighborsdo not have a direct effect on the municipalities’ debt, this
provides strong support for the case that the instrument is likédg t&xogenous. In other
words, if neighborsaffects the debt for the municipalities for this subsampls, likely that
the instrument picks up variation from unobserved variables (e.g., ecooomémographic
shocks). In the sample of local governments that should have close aoba#out
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expectations, we include municipalities that have been bailed outsatamce’® The results
for this subsample are presented in the first column in Tabl@e point estimate is close to
zero (18) but it is not very precisely measured. As a comparisashew the reduced form
estimate for the full sample in the second column; it is #tally significant and
considerably larger in magnitude (334).

In the last approach for evaluating the exogeneity of the instriyme conduct
overidentifying restrictions tests. We conduct both the conventiomghSaests and the tests
suggested by Hahn and Hausman (2002). These tests are presentee i Bahiting with
the conventional Sargan tests, we cannot reject the joint hypothasithe instruments are
valid/the model specification is correct. Turning to the overitieng restriction’s test
developed by Hahn and Hausman (2662j is clear that the forward and the reverse
estimates are very similar to each other, which strengtbenase® Table 7 reports an easy-
to-interpret version of the overidentifying test. It adégghborsin periodt-1 as an exogenous
regressor while usingeighborsin periodt-3 as an instrument in column 1 aneighborsin
period t4 in column 2. Ifneighborsin periodt-1 had a direct effect on debt, we would expect
it to come in significant. In both cases, the estimate is closenw (-49 and -19) and
statistically insignificant. The estimates of the effeicbailout expectations on debt are again
very similar to the previous ones in Tables 4 and 6.

Finally, neighborsis not a weak instrument as can bee seen from the firsttage
statistic, presented in the second to last row in Tables 4 and &:-3tadistic is the statistic
obtained when testing whether the excluded instrument is zero irdhstage regression
(i.e., from the reduced form estimates of the instruments oneddbailoutsB;;). From the
statistic it is clear that we can strongly reject thé hypotheses that the instrument is weak
since it is usually much larger than 10 (c.f. the discussion tioee?). The test developed by
Hahn and Hausman (2003) is also a test of weak instrument and las se@n from Table 6
the forward and reversed estimates are very close to each satbgesting that the

instruments are strong.

% As noted earlier, this is consistent with Kornab98), who argues that a single instance of ocnakio
assistance to an enterprise will not produce th€ Benomenon.

% Provided that the municipalities that have reagizero or one bailouts have, on average, severghiners
that have received bailouts (c.f. the first two saw Table 1), there is enough variation to exantie question.
3 Hahn and Hausman (2002) noted that when the mstnts are valid, normalization of the regressidm (t
choice of the dependent variable) should not mafthus the “forward” (conventional) 2SLS estimafettoe
coefficient of the right-hand side endogenous Vdgiagshould be very similar to the inverse estinfeden the
“reverse” (normalization is changed) 2SLS regrassising the same set of instruments.

% The reverse estimate in column 1 is 0.000321,\imglthat the inverse of the reverse estimate 831
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4.2. Extensions

In this subsection, we report results from two extensions. Theektsnsion is to add more
control variables to the specifications. Compared to the speaficain Tables 4 and 6, we
have added the average neighborhood debt in peribcee intergovernmental grant variables
(a taxbase equalization grant, an investment grant and a grambmhang expenses), and three
political variables; two indicators for party control (defining wies the local council is run
by a left-wing majority or an undefined majority), and the-Veifig vote share. The average
debt is additional control for common shocks to the neighborhood, while tee thr
intergovernmental grants variables controls for the impactnkatgovernmental policy rules
may have on the economic outcome. The reason for not controlling forfuses in the
baseline specification is that some of these factors arey ltkebe endogenous and can
therefore potentially bias the results. As can be seen frone T&abthe results with the
extended set of controls are almost identical to the baselinksréf®or ease of comparison,
the first row in Table 8 restates the results from the dpatdns in Table 4 and Table 6 with
control variables), which give additional support for a causal interpretation ofsolisre

The second extension is to treat own lagged baild@tg @s an instrumental variable
instead of a control variable and to perform the four testaébrument validity as we did for
neighborsin the baseline case. The reason for conducting this exescibe following. As
argued earlier in the paper, it is doubtful whether one can use owrbgbmits as an
instrumental variable since there are likely to be omittethbims (e.g., persistent economic
shocks) that might be correlated with both past bailouts and the outfanterest, causing
past bailouts to have a direct effect on the outcome variablepfyirag the four different
approaches for examining instrument exogeneitBan the tests should indicate thaisinot
a valid instrument. If the tests are capable of detedheglikely problems with own past
bailouts as an instrument, this lends further support to the bagatinggk thaneighborsare
likely to be a valid instrument since it passes all four appr@afdreexamining instrument
validity. In other words, this can be interpreted as a test of power of the sjtemifiests.

From the results in Tables 9-12, it is clear that the speiifiatests are capable of
detecting a problematic instrument. Starting with the resulf@ble 9, the first four columns
show that the point estimates of the coefficient for bailout eapent varies quite
dramatically (from -152 to 2685) when additional controls are addebetecification.
From the last five columns of Table 9, it is clear that theaimbty of the point estimate for
bailout expectations remains when longer lags are used as instsufieese results indicate
that the instrument is not valid.
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Further, and perhaps even stronger, support for the claim thatstnement is not
valid is provided in Table 10. The point estimate obtained when conductingftiability
test is significantly different from zero (and negative!). ekerthere seems to be a direct link
between the instrument and the outcome variable (debt) for a safmplgnicipalities with
zero bailout expectations. Since the causal effect should be zdhosf@ample to be valid,
we have a further indication that past own bailouts is probably ndichinstrument but is
quite likely to pick up variation from unobserved economic shocks. The ovéfydent
restrictions tests in Table 11 and Table 12 reinforce the pidtateotvn earlier bailouts are
not valid instruments. However, the standard Sargan test for ovéyaentestriction is not
able to detect that instrument is not valid which illustratespoor power properties of the
Sargan test as discussed by Newey (1985).

Given that the four approaches in unison rejects own bailouts as an instrumezgl we f
even more comfortable with the earlier unison approval of neighborgiutsias a valid

instrument.
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5. Summary and concluding remarks

In this paper, we develop an empirical framework for estimatingc#usal effect of soft
budget constraints on economic outcomes. The starting point is thabtiienprof the soft
budget constraint is a problem of credibility, that is, inabilitya&upporting organization to
commit itself not to extend more money (i.e., bailow#g) postto a budget-constrained
organization than it was prepared to provie ante This means that current economic
behavior of a budget-constrained organization will depend upoexgectationsof being
bailed out in the future. Thus, to estimate the causal effeatfobadget constraints (i.e.,
bailout expectations) on economic outcomes one has to measure thegatexygeand link
those to the current behavior of the budget-constrained organization.

We argue that one can use information about realized bailouts toumbrgedible
measures of bailout expectations and use an instrumental vatiaidg)\s to solve problems
of measurement error and endogeneity associated with the pramgble for bailout
expectations. We suggest that one could construct a plausible indtrinamennformation
about bailouts among a budget-constrained organization’s neighbors.

The empirical framework is applied to Swedish local governmaeritis, provide an
attractive testing ground of the soft budget constraint sincecéidral government has
extended a total of 1,697 bailouts over the period 1974 to 1992.

We find that bailout expectations have a causal effect on econorhavibe
Specifically, the estimated effect, when the average numbdraibduts of geographical
neighbors is used as an instrument (conditional on past own bailoutsgged ldebt) is
insensitive to the inclusion of a powerful set of controls, namely cmpality-specific
covariates (unemployment, income, population, population density, age struogkesigased
fiscal transfers, and party controls), neighborhood-specific cogar{aebt, unemployment,
income, population, population density, and age structure), and time and miugisipatific
fixed effects. We also tested if there is a direct efbettiveen our instrument and the outcome
for a subsample of municipalities where bailout expectations shoukdroe namely those
municipalities that have been bailed out no more than once duringniipdesaeriod. It turns
out that there is no relationship between the average number of baflogtighbors and debt
in this sample. We also checked whether the point estimatesemagive to different lags of
the instrument, but it turned out not to be. Finally, different tedtveridentifying

restrictions also supported the exclusion restriction.
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As a robustness check, we also performed all the above speaifitests when we
used past own bailouts as an instrument. Since past own bailoutdyimmbkdo be a valid
instrument ora priori grounds (due to unobserved shocks), all the specification tests should
be able to detect that this is the case for the baselinesentdybe trustworthy. It turns out
that all specification tests reject that past own bailouts is a valid irettum

Taken together, the results obtained in this paper constitute strodgnce that
bailout of neighbors is likely to be a valid instrument. The estiehatéect on debt from
bailout expectations is also economically very large: on aveadgeal government increases
its debt with 30 percent if it is certain of being bailed out@sapared to when it is certain of
not being bailed out.

While this work was motivated by and applied to the problem of SBCertip@rical
approach here is quite general and could be applied to any situdtere wture expected

policy affects current behavior, such as in other models of time inconsistency.
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Table 1. Classification of municipalities based on number of bailouts received overitte974-92.

Number of Number of Bailouts of Debt Unemployment Income Population  Population Age0-15 Age65+
bailouts municipalities  neighbors (%) density (%) (%)
(%)
0 23 12 9648 2.8 86444 64827 527 21.4 16.0
1 42 15 9165 3.1 75238 26896 103 21.6 17.1
2 33 25 9811 2.9 74249 28524 142 21.6 17.2
3 24 23 10644 2.9 75207 22504 132 22.7 16.0
4 12 26 11229 3.1 74916 29817 82 21.6 17.4
5 12 27 11785 3.6 75027 80869 245 21.1 17.3
6 21 33 10120 4.0 72213 18976 73 21.2 17.8
7 20 44 11312 4.2 74675 29915 31 20.5 17.9
8 16 41 10204 4.3 72940 20391 33 20.4 18.7
9 14 42 11488 3.5 73662 25054 37 20.9 18.3
10 13 50 12309 4.8 74181 27137 30 19.7 19.1
11 17 44 11605 4.3 72716 18279 20 19.9 20.0
12 8 42 13294 4.2 78583 29946 40 22.1 14.5
13 8 56 13549 4.7 72073 12156 20 19.1 20.8
14 6 46 12284 4.2 74418 42561 74 20.9 17.9
15 5 42 9386 4.6 71501 13633 9 19.7 20.1
16 2 37 16127 4.7 73771 31164 38 18.7 20.6
17 2 39 19565 5.4 74187 5349 1 19.2 20.6
18 5 63 11872 4.7 66712 11175 2 18.7 23.2
19 3 70 13589 3.9 63308 9089 2 19.3 22.7

Note- Average figures (within groups) are preseietie last seven columns. Debt and income areesgpd in per capita terms and in 1991 prices.



Table 2 Information about the instrumental variabkighbor$

Number of observations

Percent of total observations

0.0<neighbors£0.1
0.1<neighbors£0.2
0.2<neighbors£0.3
0.3<neighbors£0.4
0.4<neighbors£0.5
0.5<neighbors£0.6
0.6<neighbors£0.7
0.7<neighbors£0.8
0.8<neighbors£0.9
0.9<neighbors£1.0

1969
644
414
626
435
146
242
227

60
569

36.9
12.1
7.8
11.7
8.1
2.7
4.5
4.2
11
10.6

Table 3. Summary statistics

Mean St. Dev Mif Max

Debt 10,218 4,808 797 38,024
Own bailouts B 318 466 0 1
Neighbors timet 316 .335 0 1

Municipality’s characteristics
Income 71,413 11,852 15,944 162,962
Proportion of young, 0-15 21.2 2.9 12.6 36.7
Proportion of old, 65+ 17.5 4.3 3.3 27.7
Population size 29,699 52,403 2,924 681,318
Population density 113 367 0.3 3638
Unemployment 2.64 1.62 .19 12.23

Neighborhood characteristics
Income 71,527 10,783 0 123,192
Proportion of young, 0-15 21.0 2.4 0 32.0
Proportion of old, 65+ 17.5 3.5 0 25.2
Population size 36,670 35,864 0 261,185
Population density 116 290 0 2432
Unemployment 2.64 1.41 0 9.94

& One municipality, the island of Gotland, has nihbors.



Table 4. The effect of bailout expectations on debt usaighborsas instrument

1 2 3 4 5 6 7 8 9
IV: t-1 V: t-1 V: t-1 IV: t-1 V: t-2 V: t-2 V: t-2 IV: t-3 IV: t-4
Bailout expectations 1894 2608 2358 2450 2825 2615 2839 2968 2833
(365) (906) (1056) (1366) (1238) (1881) (2445) (1598) (1573)
[736] [687] [946] [1317] [1028] (1814) [2442] [1533] [1564]
Lagged debt .84 74 .66 .84 72 65 .65 .65
(.01) (.02) (.03) (.01) (.03) (.04) (.3) (.03)
Bit-1 -1249 -935 -822 -1231 -087 -880 -928 -875
(508) (400) (488) (631) (716) (806) (538) (534)
Bit-2 -341 -222 -220 -281 -281
(218) (132) (179) (143) (142)
Bit-3 159 150
(117) (122)
Bit-4 34
(123)
Municipality controls No No Yes Yes No Yes Yes Yes Yes
Neighborhood controls No No Yes Yes No Yes Yes Yes Yes
Unemployment No No No Yes No No Yes Yes Yes
(municipal and
neighborhood levels)
Municipality effects No No Yes Yes No Yes Yes Yes Yes
Year effects No No Yes Yes No Yes Yes Yes Yes
First-stagerF-statistic 24 60 33 20 54 14 9 20 22
[6] [50] [31] [21] [53] [18] [11] [20] [23]
Number of observations 5063 5047 5047 3944 4763 4763 3937 3932 3925

Note- Huber-White robust standard errors are iripidieses. More conservative Huber-White standaodseallowing for clustering at the municipalityéd to account for
possible serial correlation in the errors withinmuwipalities are presented in brackets. In the agpe we present the first-stage and reduced-fatimates from regressions

2, 3 and 4.



Table 5. Refutability test

Subsample: One or no bailouts Fullsample

Neighborg timet-1 18 334

(332) (135)

[306] [118]
Bit-1 Yes Yes
Lagged debt Yes Yes
Municipality controls Yes Yes
Neighborhood controls Yes Yes
Municipality effects Yes Yes
Year effects Yes Yes
Number of observations 1126 5047

Note- Huber-White robust standard errors are irepidieses. More conservative Huber-White standantser
allowing for clustering at the municipality leved ticcount for possible serial correlation in theoesr within
municipalities are presented in brackets.



Table 6. Overidentifying restrictions tests

1 2 3
Instrumental variablesieighbors timet-1 andt-2
Bailout expectations 3079 2841 2766
(Forward estimate) (995) (1118) (1428)
[751] [1095] [1434]
Bailout expectations 3114 2855 2767
(Reverse estimate) (995) (1190) (1426)
[747] [1090] [1441]

.000321 .000350 .000361

(.00010) (.00015) (.00019)

[.00008] [.00013] [.00019]
Sargan test and c%(1)=0.14 c%(1)=0.03 c?(1)=0.002
p-value (0.72) (0.86) (0.96)
First-stageF-statistic 31 15 10
Lagged debt Yes Yes Yes
Municipality controls No Yes Yes
Neighborhood controls No Yes Yes
Unemployment No No Yes
(municipal and
neighborhood levels)
Municipality effects No Yes Yes
Year effects No Yes Yes
Number of observations 4763 4763 3937

Note- Huber-White robust standard errors are irepidieses. More conservative Huber-White standantser
allowing for clustering at the municipality leved ticcount for possible serial correlation in theoesr within
municipalities are presented in brackets.



Table 7. Alternative overidentifying restrictions test

Instrumental variable: Instrumental variable:
neighbors timet-3 neighbors timet-4
Bailout expectations 3037 2845
(1898) (1689)
[1808] [1718]
Neighbors timet-1 -49 -19
(294) (272)
[275] [300]
Bit-1 Yes Yes
Bit-2 Yes Yes
Bit-3 Yes Yes
Bii.4 - Yes
Lagged debt Yes Yes
Municipality controls Yes Yes
Neighborhood controls Yes Yes
Unemployment Yes Yes
(municipal and
neighborhood levels)
Municipality effects Yes Yes
Year effects Yes Yes
Number of observations 3932 3925

Note- Huber-White robust standard errors are irepidweses. More conservative Huber-White standaxtser
allowing for clustering at the municipality levad account for possible serial correlation in theoesr within

municipalities are presented in brackets.



Table 8. Additional control variables

1 2 3 4 5 6 7 8

IV: t-1 V: t-1 V: t-2 V: t-2 IV: t-3 IV: t-4 V: t-1,t-2  IV: t-1,t-2
Bailout expectations 2358 2450 2615 2839 2968 2833 2841 2766

[946] [1317] (1814) [2442] [1533] [1564] [1095] [1434]
Bailout expectations 2270 2245 2504 2545 2686 2569 2757 2540
(Additional controls) [977] [1326] [1909] [2516] [1527] [1614] [1127] [1148]
Bit-1 Yes Yes Yes Yes Yes Yes Yes Yes
Bit-2 - - Yes Yes Yes Yes Yes Yes
Bit-s - - - - Yes Yes - -
Bit- - - - - - Yes - -
Lagged debt Yes Yes Yes Yes Yes Yes Yes Yes
Municipality controls Yes Yes Yes Yes Yes Yes Yes Yes
Neighborhood controls Yes Yes Yes Yes Yes Yes Yes Yes
Unemployment No Yes No Yes Yes Yes No Yes
(municipal and
neighborhood levels)
Municipality effects Yes Yes Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes Yes Yes
Number of observations 5047 3944 4763 3937 3932 3925 4763 3937

Note- Huber-White robust standard errors are irp#ieses. More conservative Huber-White standaotseallowing for clustering at the municipalityéd to account for
possible serial correlation in the errors withinmuipalities are presented in brackets.



Table 9. The effect of bailout expectations on debt using own bailouts as instruments

1 2 3 4 5 6 7 8 9

V: t-1 IV:t-1 IV: t-1 V: t-1 IV: t-2 IV: t-2 V: t-2 IV: t-3 IV: t-4
Bailout expectations 2685 427 -152 78 552 -472 -266 2126 2346

(365) (131) (196) (267) (179) (432) (587) (1264) (5528)

[490] [110] [219] [276] [161] [461] [598] [1487] [5918]
Lagged debt No Yes Yes Yes Yes Yes Yes Yes Yes
Municipality controls No No Yes Yes No Yes Yes Yes Yes
Neighborhood controls No No Yes Yes No Yes Yes Yes Yes
Unemployment No No No Yes No No Yes Yes Yes
(municipal and
neighborhood levels)
Municipality effects No No Yes Yes No Yes Yes Yes Yes
Year effects No No Yes Yes No Yes Yes Yes Yes
First-stageF-statistic 2094 1947 517 319 967 128 76 20 1

[1098] [1053] [430] [231] [528] [106] [59] [17] [1]
Number of observations 5048 5047 5047 3944 4763 4763 3937 3932 3925

Note- Huber-White robust standard errors are irp#ieses. More conservative Huber-White standaatseallowing for clustering at the municipalityéd to account for
possible serial correlation in the errors withinmiipalities are presented in brackets.



Table 10. Refutability test

Subsample: One or no bailouts

Bit-1 -473
(179)
[166]
Lagged debt Yes
Municipality controls Yes
Neighborhood controls Yes
Municipality effects Yes
Year effects Yes
Number of observations 1126

Note- Huber-White robust standard errors are irepidweses. More conservative Huber-White standanxtser
allowing for clustering at the municipality leved ticcount for possible serial correlation in theoesr within
municipalities are presented in brackets.



Table 11. Overidentifying restrictions tests

1 2 3
Instrumental variable®;.; andBi.,
Bailout expectations 500 -107 51
(Forward estimate) (133) (203) (269)
[112] [204] [281]
Bailout expectations 506 -479 624
(Reverse estimate) (136) (438) (.00232)
[125] [467] [.00230]
.00198 -.00209 .00160
(.00053) (.00191) (.00232)
[.00045] [.00204] [.00230]
Sargan test and c?(1)=0.21 c?(1)=1.07 c?(1)=0.45
p-value (0.65) (0.30) (0.50)
First-stageF-statistic 1369 259 164
[947] [236] [130]
Lagged debt Yes Yes Yes
Municipality controls No Yes Yes
Neighborhood controls No Yes Yes
Unemployment No No Yes
(municipal and
neighborhood levels)
Municipality effects No Yes Yes
Year effects No Yes Yes
Number of observations 4763 4763 3937

Note- Huber-White robust standard errors are irepidieses. More conservative Huber-White standantser
allowing for clustering at the municipality leved ticcount for possible serial correlation in theoesr within
municipalities are presented in brackets.



Table 12. Alternative overidentifying restrictions test
Instrumental variable: Instrumental variable:
Bit—3 Bit-4
Bailout expectations 5168 -44826
(3858) (766044)
[4269] [797104]
Bit-1 -1764 15565
(1335) (265393)
[1467] [275901]
Lagged debt Yes Yes
Municipality controls Yes Yes
Neighborhood controls Yes Yes
Unemployment Yes Yes
(municipal and
neighborhood levels)
Municipality effects Yes Yes
Year effects Yes Yes
Number of observations 3932 3925

Note- Huber-White robust standard errors are irepidieses. More conservative Huber-White standantser
allowing for clustering at the municipality leved ticcount for possible serial correlation in theoesr within
municipalities are presented in brackets.



Figure 1. Amount of money (MSEK)
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Figure 2. Number of municipalities
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Appendix

Table Al. First-stage and reduced-form estimates

First-stage estimates Reduced-form estimates

1 2 3 4 5 6
Bailneigbors, 0.152 0.142 0.133 396 334 327
timet-1 (0.020) (0.025) (0.029) (129) (135) (164)
[0.022] [0.025] [0.029] [100] [118] [156]
Lagged debt 7.18e-06 1.18e-05 1.29e-05 0.87 0.76 0.69
(1.06e-06) (1.62e-06) (1.96e-06) (0.01) (0.01) (0.02)
[1.29e-06] [2.12e-06] [2.56e-06] [0.01] [0.01] [0.02]
Bailown, timet-1 0.51 0.34 0.32 90 -128 -49
(0.02) (0.02) (0.02) (77) (76) (98)
[0.02] [0.02] [0.02] [71] [84] [101]
Municipality’s covariates
Income -2.93e-06 -2.07e-06 -0.0002 -0.02
(1.59e-06) (2.28e-06) (0.01) (0.02)
Proportion of -0.012 0.006 75 -9.5
young, 0-15 (0.006) (0.009) (43) (62)
Proportion of 0.003 0.005 138 176
old, 65+ (0.008) (0.012) (52) (83)
Population size -9.62e-07 7.00e-07 0.05 0.07
(2.84e-06) (3.83e-06) (0.02) (0.03)
Population -0.0004 -0.0005 -6.2 -6.4
density (0.0003) (0.0003) (2.4) (2.9)
Unemployment 0.014 -90
(%) (0.01) (82)
Neighbors’ covariates
Income -1.93e-07 2.16e-07 -0.03 -0.03
(2.77e-06) (3.91e-06) (0.02) (0.03)
Proportion of 0.05 0.07 146 274
young, 0-15 (0.01) (0.01) (68) (207)
Proportion of 0.05 0.06 186 318
old, 65+ (0.01) (0.02) (91) (145)
Population size -2.05e-06 -2.06e-06 0.02 0.06
(3.26e-06) (4.09e-06) (0.03) (0.04)
Population 0.00002 0.00001 -9.8 -16.3
density (0.00005) (0.00006) (3.7) (4.6)
Unemployment -0.051 35
(%) (0.016) (121)
Fixed effects No Yes Yes No Yes Yes
Time effects No Yes Yes No Yes Yes
R? 0.3546 0.5498 0.5649 0.7759 0.8599 0.8402
Number of obs. 5047 5047 3944 5047 5047 3944






