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1. Introduction

The typical program supported by the International Monetary Fund (IMF) involves a combination of external financing
and adjustment. Financing is intended to smooth adjustment of the balance of payments to various shocks, allowing it to
be spread over a longer period of time and helping to avoid disruptive economic adjustment or sovereign default. The Fund
sees itself as providing only a small portion of a country’s external financing requirements and works on the assumption that
its involvement will encourage others to lend:

"[...], IMF programs can help unlock other financing, acting as a catalyst for other lenders. This is because the program
can serve as a signal that the country has adopted sound policies, reinforcing policy credibility and increasing investors’
confidence.”

[ Lending by the IMF”, www.imf.org, April 2019]

Conceptually, catalytic finance will thus work if the IMF’s decision to lend is strategically complementary with the adjust-
ment effort of the program country and the roll-over decision of private sector creditors (Morris and Shin, 2006). However,
the empirical literature on whether IMF programs have indeed positive catalytic effects for a wide range of capital flows is
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mixed. This paper shows that a possible explanation for the rather inconclusive empirical evidence to date is that previous
studies often neglected the size of IMF programs as an explanatory variable. Applying a novel identification strategy to
account for endogenous selection into (large) adjustment programs and using comprehensive panel data for a maximum
of 103 countries over the period 1990-2018, we show that the catalytic effect of IMF financial assistance is weakened -
and potentially reversed - if the size of a program exceeds a certain level. Our main results are confirmed by a host of robust-
ness exercises. We suggest several mechanisms through which large programs can potentially weaken the catalytic function
of IMF lending. First, while IMF-supported economic adjustment and favorable terms of financing reduce the probability of
default by strengthening the country’s balance of payments position and its future capacity to repay external liabilities, the
IMF’s preferred creditor status can cause it to crowd out the claims of other creditors by increasing the loss given default of
these claims, since they are junior to those of the Fund. Depending on the volume of IMF financial assistance relative to the
debtor country’s overall funding need, the crowding-out effect may even worsen a country’s prospects for a successful return
to the markets, thus undermining the catalytic effect of IMF lending. Second, the bargaining power of the IMF, if it comes to
ensuring appropriate economic adjustment in the course of the program via strong conditionality, is substantially weakened
if the Fund has itself large claims vis-a-vis the receiving country and expects large repayments falling due in the near- and
medium-term.' This situation could arise if a large IMF program is followed by a successor arrangement because the member’s
balance of payments problem remained unsolved. In such a scenario, private investors might lose confidence in the IMF’s ability
to ensure that the program country adopts sound policies and strengthens its repayment capacity.” A third reason why large
volumes of IMF lending might weaken their catalytic effect is that large — and relatively upfront - financing packages from
the IMF in the presence of fiscal sustainability concerns offer a welcome opportunity for private creditors to exit, which also
leads to a replacement with official debt that is much harder to restructure. Against this background, a catalytic effect is more
likely to be observed for smaller programs where the IMF's share in the needed external financing volume is rather limited. One
recent example where these effects have actually played out is the 2018 Stand-By Arrangement with Argentina, that was, in
absolute terms, the largest in IMF history. In its candid ex-post evaluation the IMF (2022a) itself acknowledges the potential
crowding-out and the weakened catalytic effect that might have resulted from large-scale IMF financing (”[t]he increased access
and frontloading incorporated at the First Review [...] generat[ed] substantial financial risks to the Fund and may have also
played against its catalytic role” (p. 46)).> As of today, the IMF program failed to restore market access which the IMF
(2022b) expects Argentina to regain only gradually starting in 2025. Another example of a weakened catalytic effect in the con-
text of large-scale official financing would be the Euro Area crisis programs after the global financial crisis. Corsetti et al. (2017)
provide a comprehensive analysis on these programs, including on the issue of seniority, and show that bond spreads indeed
only started to decline after significant loan maturity extensions that were ultimately provided by European creditors and that
effectively diluted the seniority of a large part of official financing (Corsetti et al., 2017, pp. 27). We consider it vital to better
understand the effects of large volumes of IMF lending not only because the average size of IMF arrangements has increased and
larger arrangements have been agreed more frequently over time (see Fig. 1), but also because the IMF’s effectiveness in helping
countries to overcome balance-of-payments problems has recently been questioned in policy circles. Moreover, as a response to
the unprecedented economic challenges arising from the Covid-19 pandemic the Fund has scaled up its financial assistance
under its various lending facilities inter alia by temporarily increasing annual access limits to Fund resources (IEO, 2021).*
As a result, financial obligations towards the IMF have increased for many member countries. At the same time, it is likely that
going forward these countries will have to resort to further Fund financing owing to the economic repercussions caused by Rus-
sia’s war against Ukraine.

In this paper, we begin our analysis by presenting a simple theoretical framework of catalytic finance and propose an
extension which would account for the preferred creditor status of the IMF. In our empirical analysis, we follow the approach
by Lang (2016) and Gehring and Lang (2018) to address the problem of endogenous selection into IMF programs, making use
of an instrumental variable (IV) that combines temporal variation in the IMF’s liquidity with cross-sectional variation in a
country’s prior probability of participating in an IMF program. In order to circumvent possible endogeneity concerns regard-
ing our measure of program size, we propose a new IV that has not yet been used in the literature, namely the countries’
individual access limits to IMF resources - a measure that varies primarily because of institutional rules. We follow the
approach by Diaz-Cassou et al. (2006) and Erce and Riera-Crichton (2015) and study the IMF’s catalytic role through the
lenses of gross capital flows as reflected on the financial account. Consistent with our concept of catalytic finance in the con-
text of a country’s external financing need, we focus on gross inflows of foreign investors and its different components. We
contribute to the literature not only by providing new evidence for the existence of a generally positive catalytic effect of IMF
lending, but also add to the debate about the important and multi-faceted role of program size. At the same time, we offer a

! As John M. Keynes (as quoted in The Economist (13 February 1982), p. 11) has put it, "[if] you owe your bank a hundred pounds, you have a problem. But if
you owe a million, it has.”

2 In a similar vein, Saravia (2013) shows that if a Fund intervention is not perceived as improving a difficult situation, or if its role as monitor is perceived as
ineffective, the IMF's presence can lead to a reduction of a country’s borrowing maturity.

3 As shown in Fig. A.1, investors might have indeed become increasingly reluctant to hold government debt that falls due in - or after - the year(s) in which
there are large repayments to the IMF.

4 In the first year of the pandemic alone (i.e. from March 2020 to March 2021), the Fund approved about USD 108 billion in financial assistance to 89
countries in order to support their response to the pandemic (IEO, 2021).
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Fig. 1. Distribution of IMF arrangement sizes. Sources and notes: Average size of IMF arrangements (a) and the distribution of IMF arrangement sizes (b).
Program size is measured in percentage of recipient countries’ GDP. Data on IMF arrangements (including their respective size) is taken from the IMF
website and program documents. The nominal GDP data is taken from the World Bank’s World Development Indicators (WDI).

new IV for the latter and largely confirm some previous results from the empirical literature, while also showing the rele-
vance of program size for their results.

The rest of this paper is structured as follows. In Section 2, we survey some existing theoretical hypotheses regarding the
catalytic effect of IMF lending and give a brief overview of the relevant empirical literature. In Section 3, we present our the-
oretical framework. Section 4 describes the data, presents the empirical strategy, and reports our main results. Section 5
concludes.

2. Existing Literature

A number of theoretical contributions support the positive view that IMF financing can act as an important lever, or cat-
alyst, for attracting other funds. Corsetti et al. (2006) and Morris and Shin (2006) analyze the conditions under which the
catalytic role exists using a global games framework. They argue that IMF lending is indeed able to reduce the incidence
of panic-driven liquidity crises. Similarly, Pefialver (2004) shows that subsidized lending by the Fund below the prevailing
market interest rate can induce the borrowing country to exert adjustment effort to avoid default. By preventing default and
raising future rates of return on investment, official lending encourages larger private capital flows. In a framework of panic-
driven liquidity runs, Zwart (2007) uses a bank run model to show that catalysis may not materialize given that, through its
signaling effect, IMF support can trigger capital flight. In terms of the optimal size of an IMF program both Corsetti et al.
(2006) and Zwart (2007) argue that larger IMF resources strengthen the catalytic effect. While Corsetti et al. (2006) argue
that higher IMF lending leads to a lower ex-ante probability of a crisis by providing a stronger coordination effect, Zwart
(2007) contends that a larger loan signals that the IMF is confident that its involvement will be effective amplifying the pos-
itive signalling effect which serves to coordinate investors.” However, none of these studies explicitly accounts for the private
creditors’ higher loss given default resulting from the preferred creditor status of the IMF as well as the Fund’s weakened bar-
gaining power when it comes to enforcing necessary economic adjustment (see also Section 1).

An extensive literature that has studied empirically the significance of the IMF's catalytic effect has at best delivered
mixed evidence (for a discussion of earlier contributions see Giannini and Cottarelli, 2002). Most of the literature has focused
on the financial account and specific categories of net capital flows. A number of these studies find no evidence of catalytic
effects (Rodrik, 1995; Bird and Rowlands, 2002, or Bird and Rowlands, 2008). Some authors such as Jensen (2004); and
Edwards (2006) even find a negative effect. A caveat associated with focussing on net flows is, however, that the required
adjustment in the current account balance, which is a key objective of most IMF programs, by definition implies lower
net capital inflows (at least for countries with flexible exchange rates). Some studies therefore focus on gross inflows or
use bond spreads (Saravia and Mody, 2003) or the maturity structure of public debt (Arabaci and Ecer, 2014) as a proxy
to measure investors’ willingness to lend to program countries. Saravia and Mody (2003) conclude that there is a positive
catalytic effect of IMF-supported programs when they are viewed as likely to induce policy reforms and when economic fun-
damentals have not deteriorated too much. Van der Veer and de Jong (2010) investigate the catalytic effect for gross inflows
and find that the IMF is effective in mobilizing private capital flows for countries that do not restructure their debt. Diaz-
Cassou et al. (2006) focus on different types of gross capital inflows and show that the catalytic effect differs very much

5 Zettelmeyer (2000) and Jeanne and Wyplosz (2003) even suggest that any IMF intervention that leaves open the possibility of multiple equilibria would
induce private sector creditors to act so as to undermine the program. They argue that IMF bailouts can work only when there are enough resources to fill
financing gaps of any possible size.
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depending on the type of capital flow and the program’s objective (e.g., precautionary vs. non-precautionary). In a similar
vein, Erce and Riera-Crichton (2015) study the Fund’s catalytic role in the context of gross capital flows and find significant
differences in how resident and foreign investors react to IMF programs as well as in inward and outward flows. They assert
that IMF lending does not catalyze foreign capital but affects the behavior of resident investors, who are both more likely to
keep their domestic savings at home and more likely to repatriate their foreign assets. As we will argue later, however, issues
with accounting for the inherent selection bias results in a substantial downward bias of any estimates of the catalytic effect
and is likely to be behind the inconsistencies in the empirical literature. In a recent contribution, Gehring and Lang (2018)
provide a novel tool to investigate the causal effects of IMF lending and present evidence for a positive catalytic effect. They
show that the IMF can cushion against falling creditworthiness, despite contractionary adjustments related to its programs.

Only a few studies have also investigated the role of program size. Saravia and Mody (2003) show that larger programs
increase the probability of both bond issuance and lower spreads. Analyzing individual loan transactions and new bond
issues, Mody et al. (2005) find, however, that larger IMF financial assistance is associated with slightly higher spreads in
the market for bank loans. Killick (1995) focuses on IMF programs in developing countries and argues that larger lending
may be fuelling future capital outflows because of moral hazard. Benelli (2003) compares actual net private capital flows
with projected values and finds a negative correlation between successful IMF programs (i.e. if the initial program projec-
tions for net private capital flows are met or exceeded) and the size of IMF lending. He argues that this finding is likely to
be explained by a tendency of IMF staff to generate relatively optimistic projections about private capital inflows in order
to deal with binding lending constraints. Diaz-Cassou et al. (2006) also test whether larger IMF financial packages attract
more capital inflows. According to their results, an increase in the size of the programs leads to higher FDI flows while it
discourages cross-border bank lending. Differentiating between facilities, the authors show that arrangements under the
Extended Fund Facility (EFF) seem to have a positive catalytic effect when large enough, namely above access limits. These
studies (in particular those that focus directly on capital flows) usually measure the size of the IMF loan only as a percentage
of a country’s quota within the IMF. It is not clear, however, whether such a measure appropriately captures the aforemen-
tioned possible crowding-out effect owing to senior official lending as countries’ quota shares at the Fund are in practice
adjusted only infrequently and subject to complex political considerations. As a result, the economic significance of the same
access level in terms of a country’s quota could vary significantly across members. This phenomenon is usually described as
the "degree of out-of-lineness” in the context of the general quota review discussions (see, for instance, IMF, 2021). A more
appropriate procedure would thus be to normalize the amount of IMF lending by the country’s nominal GDP. Moreover, none
of these studies has addressed possible endogeneity concerns regarding any measure of program size. A notable exception is
Chapman et al. (2017) who apply an IV-approach to estimate the effect of program size on sovereign bond yields. The authors
find that larger crisis loans are associated with lower interest rates. However, the authors measure IMF credit directly in mil-
lions of Special Drawing Rights (SDR) which implicitly attaches substantial weight to larger countries in the sample. In con-
trast, Papi et al. (2015) look at the loan size as a share of GDP and find that larger programs lower the likelihood of a future
banking crisis. The authors interpret this finding as evidence that a positive effect of IMF interventions on banking sector
stability reflects mostly liquidity provision ("credit channel”). However, there are in our view some concerns regarding
the validity of their instruments (see also Section 4.2). We contribute to this strand of literature by investigating the role
of program size in more detail and by proposing a novel IV that can be used to address potential endogeneity issues in this
regard. At the same time, we provide new evidence for a generally positive catalytic effect of IMF lending using a new and
comprehensive dataset which covers almost all IMF programs in the General Resources Account (GRA) over the last thirty
years and which exploits the fact that at the height of the global financial crisis a substantial number of (large) programs
were approved. Moreover, we highlight the need to incorporate possible crowding-out effects of an official senior lender into
theoretical models of IMF catalysis.

3. Theoretical framework

This section presents the theoretical framework of our analysis. We basically start by outlining a particular version of an
existing model developed by Corsetti et al. (2006) which assumes seniority of IMF loans and predicts a positive relationship
between the catalytic effect of IMF lending and the size of an IMF loan. We then proceed by proposing a possible extension of
the model which accounts for a higher loss given default in case the IMF has decided to provide liquidity. As we will show,
this could lead to a threshold above which larger IMF loans could start to weigh on the catalytic effect and potentially reverse
it.

We closely follow the steps by Corsetti et al. (2006) and start by considering a small open economy with a three-period
horizon. The economy is populated by a continuum of agents of mass 1 where each agent is endowed with E units of
resources and borrows D from a continuum of international investors also of mass 1. The investors are only willing to lend
to the country on a short term basis (i.e. only for one period). The IMF, as an international lender, may provide the country
with liquidity in the interim period. The institution is assumed to be a large player in the world economy and has access to
loanable resources up to L (which is common knowledge). The actual disbursement of IMF loans is uncertain and the IMF
takes the decisions to disburse L conditional on its information (i.e. its private signal) about the state of the economy. All
international lending and borrowing by domestic agents takes place at the international interest rate r* which is normalized
to zero. Domestic agents invest in risky domestic projects which yield a stochastic rate of return R in period 2. If projects are

4
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instead discontinued and liquidated early in the interim period (i.e. period 1), they yield a return of R/(1 + k). While the
expected return from these projects in period 2 is well above r* (i.e. EoR > 1 + r*), the investment is illiquid and a discontin-
uation of these projects in the interim period leads to a cost of ¥ > 0 per unit of investment. Fig. 2 summarizes the sequence
of decisions. In period 0, agents in the economy invest their available resources (i.e. their own endowment E and borrowed
resources D) in the domestic risky technology I and an international liquid asset M. The potential size of IMF loans L is known
to the agents. L, D,E, I and M are all given parameters (see Corsetti et al., 2006, pp. 446-447).

In the interim period, international investors decide whether to roll over their loans D or withdraw. Simultaneously, the IMF
decides whether to intervene and provide liquidity in the amount of L. The (short-term) liquidity that the country needs in
the interim period is measured as xD, where we denote with x the fraction of international investors who refuse to roll over
(cf. Corsetti et al., 2006, p. 446). Domestic agents have different means to meet these obligations. They can either use their
stock of liquid resources, the financial assistance provided by the IMF, or they can liquidate some fraction z of the long-term
investment project [, getting zRI/(1 + k). The country will thus have to incur liquidation costs when xD > M + L (i.e. z will be
such that xD — (M + L) = zRI/(1 + «)). The country will default in the interim period when domestic agents are unable to
meet their short-term obligations despite complete liquidation of long-term projects (i.e. when xD > M + L+ RI/(1 + k))
(see Corsetti et al., 2006, p. 447).

In the last period, the country pays back its liabilities consisting of private debt (1 — x)D plus any outstanding IMF loan L,
using the total resources left consisting of R(1—2z)I plus any liquidity left over from the interim period (i.e.,
max{M + L — xD, 0}). If the liabilities exceed available resources, the country defaults in period 2. For that scenario, we
choose the most realistic case and assume that loans by the IMF have seniority relative to private loans (see Appendix in
Corsetti et al., 2006). Even though there is no legal basis for the IMF’s preferred creditor status (Martha, 1990), it has been
an agreed principle among the international community (see, for instance, Schadler, 2014).°

The payoffs of international investors and the IMF depend on the decisions which they are taking. When the country does
not default in the final period, the 'optimal decision’ for investors would be to roll over their loans in period 1. In this case, we
again follow Corsetti et al. (2006) and assume that this yields a benefit that is higher relative to withdrawing with a payoff
equal to a positive constant b. Instead, when investors do not withdraw in the interim period and the country ends up
defaulting they pay a cost equal to —c. The objective function of the IMF follows a similar logic and is intended to capture
the idea that the IMF wants to limit the inefficiency costs that are associated with early liquidation but can only lend to a
country with relatively sound fundamentals. As for private international investors, providing liquidity in the interim period
when the country does not default is optimal and yields a benefit equal to B. If the country defaults, however, the IMF would
face a loss. Relative to not disbursing L, the benefit from providing liquidity is negative and equal to —C (see Corsetti et al.,
2006, p. 448). These constant parameters (i.e. b,c,B, and C) are used later to construct the payoff function of the private
investor and the IMF, respectively.

The fundamental of the economy is characterized by the return of the risky domestic project R which follows a stochastic
process and is assumed to be normally distributed with mean y and variance 1/p. As highlighted in Fig. 2, the information set
of all agents is such that in period 0, the distribution of R is common knowledge in the economy while in the interim period R
is realized. At the same time, neither international investors nor the IMF know the true R but each of them receives a private
noisy signal (see Corsetti et al., 2006, p. 448). The signal that each private investor i receives is such that

Si=R+€ (M)
where the individual noise is normally distributed with precision o«. We denote its cumulative distribution function by G(-).
In the same vein, the IMF receives a noisy signal S such that

S=R+7 (2)

where # is also assumed to be normally distributed with precision g and its cumulative distribution function is denoted by
H(-). Again, we follow Corsetti et al. (2006) and proceed by assuming a very uninformative public signal (p — 0) as well as «
and g finite such that we can leave aside public information. In the limiting case, the posteriors of both international inves-
tors and the IMF are then equal to their respective signals.

We now turn to the issues of solvency and liquidity. Without the possibility of international investors to withdraw funds in
the interim period, x would be equal to zero. In this case, the country is solvent whenever the gross return from investment
is at least equal to its debt net of its international liquidity M, i.e.

Rl >D-M. 3)
Thus, in such a case the minimum rate of return necessary to ensure solvency of the country (the break-even rate) is
D-M
Ro==~. 4)

6 Cordella and Powell (2019) provide an explanation for the fact that countries almost always repay loans from the IMF before others, even though preferred
treatment rarely appears in legal contracts. They develop a model which shows that the preferred creditor status can actually arise as an endogenous outcome
of the relation of a country with its creditors rather than something that is imposed.

5
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agents invest investor’s decision to e
.. . meet liabilities
in risky technology, roll-over or withdraw;

.. . . or default
and liquid asset IMF decides to intervene
0 1 2
distribution of R R realized,
known but noisy signal

Fig. 2. Timeline of events.

In the presence of liquidity runs, the break-even rate may no longer be sufficient to avoid a default of the country. Supposing
that the IMF has not lent to the country in period 1, the country will be solvent in period 2 if and only if

R(1—2)l =Rl — (1+K)xD—M], > (1-x)D—[M—xD],. (5)

where [xD — M], = max{xD — M, 0}. Using Eqs. (4) and (5), the minimum rate of return (denoted by R) at which the country
is solvent conditional on no IMF intervention can be written as

[XD — ML
I

Allowing for the possibility of liquidity runs leads to the fact that the break-even rate must potentially increase above R,
whenever there is an early liquidation (i.e., when xD — M > 0). This is due to ex post efficiency costs as a result of the inter-
national investors’ failure to roll over their claims in the interim period.

However, if the IMF intervened in the first period, ex post efficiency costs would be contained and the country will be
solvent if

R=R +x > R.. (6)

RA-2)I=RI-(1+x)xD-M-L], > (1-xD+L—[M+L—xD],. (7)
In this case, the relevant threshold for default R; is given by

— D-M-1L

Ro=Ro+ i B2t o g ®)

As shown by Corsetti et al. (2006), R and R; partition the set of the fundamental R into three regions: no crisis occurs when
R > R; there is a crisis when R < R;; for R in between, a crisis only occurs if the IMF decides not to intervene. Regarding the
latter, note that given our assumption of seniority of IMF loans, the Fund keeps lending up to the point in which the country
has just enough resources to pay back L. The solvency threshold for the return on the risky investment that is relevant for the
IMF’s decision to lend (i.e. Ryr) is thus given by

RA1-2)I=RI-(1+x)xD-M-1], >L 9)
which provided that [xD — M — L] > 0 can be written as
= D-M L
RIMp:(1+K)¥—KT (10)
B [xD-M] L
=R (1+K)D—M ik (11)

Given that the preferred creditor status of the IMF reduces the likelihood for the Fund to not recover its loans fully, it is not
surprising that one can show that Ryr < R; (see Corsetti et al., 2006, p. 468). The catalytic effect of the IMF can actually mate-
rialize in two ways. First, it directly reduces the amount of investments that need to be liquidated by providing liquidity in
the interim period. Second, it indirectly lowers liquidation costs from runs by reducing the international investor’s willing-
ness to withdraw for any given realization of R.

The next step is the characterization of the equilibrium in this three-period economy. Again, we closely follow the steps of
Corsetti et al. (2006). The core of their model is the coordination problem and the strategic uncertainty faced by international
investors. All investors are uncertain about the information of all other investors and the IMF. We assume that in the interim
period, the investors and the IMF take their decisions independently and simultaneously (see Corsetti et al., 2006, p. 451).”

7 Investors are well aware of the fact that the contingent amount of liquidity L intitially committed by the IMF may not be available ex post and correctly
form their expectations about the likelihood of IMF intervention. The IMF will refuse to lend if, based on its signal, there is no prospect of being repaid in full.
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The strategic uncertainty is reflected in the fact that the expected payoff of each investor from rolling over a loan in period 1
depends positively on the IMF's willingness to provide liquidity as well as on the fraction of all other investors that decide to not
withdraw their loans in the interim period. In the same vein, the IMF’s expected payoff depends positively on the fraction of
international investors that decide to roll over their loans. Corsetti et al. (2006) show that there is a unique equilibrium where
all agents employ trigger strategies such that an international investor only decides to roll over its loan if the private signal on
the return of the risky investment is above some critical value $*, which is identical for all international investors. Likewise, the
IMF intervenes and provides liquidity only if its own private signal is above some critical value S*.

The equilibrium is characterized by five critical thresholds. There are three thresholds which are critical values for the fun-
damental R, below which the country defaults. For returns on investment lower than R, the country defaults conditional on
no IMF intervention. For all values of R below R;, the country always defaults, independent of an IMF intervention. However,
if R is below R, but still above Ry, the country only defaults on private international investors. If the fundamental is even
below Ry, the country always defaults on both the IMF and private investors. Hence, the relevant thresholds for private
investors are R and R;, while for the IMF the relevant threshold guiding its decision to intervene is given by Ry.® The other
two thresholds characterizing the equilibrium are those for the private signal that reaches the international investor (5*) and the
Fund (5*), respectively.’

As shown in Section A.1.1, the equilibrium of that model is completely characterized by five endogenous variables
(R,R;, R, S, and s*) and the following five equations:

R—R, [1 *KW} (12)

R =R [1 +K[G(S*—R5)_'1I)W—M—Lq (13)

R =R |(1 4+ K) (6 *li;’“ﬂw'D*M} KDLM} (14)

S*=Ryr—H" <B:;C> (15)
b - R .

e GR.—s") + . g(R—s)-H(S" = R)dR. (16)

The last equation is derived from the payoff function of the private investor (%) and the zero-profit condition (see also
Section A.1.1). The former is denoted as

W =b[1- (GR —s) + f &R —5)- H(S — R)dR)] -
—c(G(RL —5)+ s g(R—s)-H(S' — R)dR), 4

where g(-) is the probability density function and the constants b and c capture the respective benefits and costs of lending to
the country. G(R; — s) is the probability that the investor assigns to a default regardless of the IMF's decision to intervene or
not as the country will default on private loans for any R such that R < R;. For any R comprised between R; and R, the country
will only default if the IMF fails to intervene. This conditional probability is denoted by H(S" — R).

The equations characterizing the equilibrium can be used to show that according to the model the catalytic function of
IMF lending is strengthened when the Fund provides more liquidity L, i.e.

ds* &b 4 ik

™~ g(Ri—s") g(R:Mf—s )(1v+n) __ .o (18)

dL [Ca(1 = &) +Ls(1 = 82) + L6(1 = G3))]
where (,{5,{3 € (0,1) and {4, {4,{s > O (see Section A.1.2 for a derivation of this expression). In other words, the optimal
threshold for private investors s* declines when L increases such that private investors are willing to roll over their loans
for weaker private signals about the country’s fundamental. The reason for that is twofold. First, IMF liquidity directly lowers
the costly liquidation of investment projects in the interim period. Second, IMF loans also (indirectly) affect the coordination

8 Note that it can be shown that Ryyr < R, < R (see Corsetti et al., 2006).
9 As mentioned earlier, we assume an arbitrarily more uninformative public signal such that the posteriors will coincide with the private signals. We
therefore also follow Corsetti et al. (2006) and express all signals and thresholds in terms of the agent’s posterior denoted without tilde (i.e. S,s*, and S*).

7



T. Krahnke Journal of International Money and Finance 135 (2023) 102856

problem faced by international investors in a sense that they lower the threshold at which private investors refuse to roll
over their debt. This effect is strengthened the more liquidity the IMF provides.

After having outlined the prediction of the existing model by Corsetti et al. (2006) of the effect of program size on the
Fund’s catalytic role, we now turn to a possible extension of the model. Our proposed extension aims at directly accounting
for the fact that owing to IMF seniority, the international private investors’ return on their investment is lower conditional
on a crisis. All else equal, this should intuitively reduce the investors’ willingness to roll over their loans for any given private
signal (i.e. it should raise s*).!° One way of incorporating this effect into the model would thus be to modify the payoff function
of private investors and include a term that captures the idea that the penalty for lending to a defaulting country (conditional on
IMF intervention) increases with the volume of IMF liquidity. The IMF itself assigns a probability H(Rur — S) to the failure of the
country despite its intervention (see Eq. (29), Section A.1.1). When such a scenario materializes, the costs for private investors
should be higher and increase with the amount L for reasons discussed in Section 1. Hence, we could modify the payoff function
of private investors such that

#n=b[1-(GR —s) + [RgR—s)-H(S — R)dR) |

_ (19)
~c(G(Re~s) + [ &R~ 5)- H(S' = R)AR + H(Rue — $')AL").

where AL* would capture the additional costs of default which directly depend on the amount disbursed by the IMF. Note
that in the limiting case of 1 — 0, the extended version of the model collapses to the original model (cf. Eq. (17)) which would
correspond to the presumption that the additional costs of default for private investors owing to the preferred creditor status
of the IMF would be negligibly small.

Using our expression for S™ (i.e., Eq. (15)) as well as the zero-profit condition we, get the (new) equilibrium condition

(b%c) (%) =GR, —5") + ; g(R—s)-H(S —R)dR. (20)

Replacing (16) with (20) and applying the same steps as in Section A.1.2, it can be shown that this could lead to a threshold
after which higher volumes of IMF lending start to reduce the private investors’ willingness to roll over their debt and thus
weaken the IMF’s catalytic function:

ds° (gzis )+ (7 C3Cel)€ b B

S g(R;—s* g(Rimp—s*) (1+x) -1

Lo i ) 4 Aol 1 <0. 21

oL L) G0 n g e g s =
"coordination effect” "crowding—out effect”

The first term remains unchanged as compared to the original model and still captures the positive coordination effect of
higher L. The second term instead is new and results from the additional costs of higher IMF lending in the event of default
(see also Section 1). If the additional penalty owing to the Fund’s involvement rises strongly in L (i.e. if o« > 1), the second
effect - denoted as 'crowding-out effect’ - could eventually dominate the positive coordination effect. Hence, ever larger
IMF lending could ultimately weaken - or even reverse - the positive catalytic effect.

Still, it should be noted that the proposed extension of the model by Corsetti et al. (2006) is rather ad-hoc and does not
explicitly model all our proposed channels through which excessive volumes of IMF lending might weaken their catalytic
effect. In fact, the crowding-out effect does not directly depend on relative shares of liquidity provided by private investors
and the IMF, respectively, but is only proxied by the indirect effect through otherwise constant parameters that measure the
benefits (b) and costs (c) of lending to the country. An important direction for future research would thus consist of explicitly
modeling the possible channels through which large programs can weaken the catalytic function of IMF lending within a
rigorous - more microfounded - framework. Nevertheless, our small modification of the model provides a first step in
addressing this issue in a formal setup. In the next section, we provide empirical evidence that lends support to an extension
of the model in such a direction.

4. Empirical analysis

This section briefly describes the data, presents the empirical identification strategy, and reports the results. Section A.2
describes the data sources and variable definitions in greater detail.

10 Corsetti et al. (2006) also mention that such an effect would move the threshold in the opposite direction relative to what is predicted by Eq. (18).
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4.1. Data sources and variables used

The data on our dependent variable - gross capital inflows (CIF) and their subcomponents - is drawn from the analytic pre-
sentation of the IMF's Balance of Payments Statistics Yearbooks (BOP). This presentation allows us to make a distinction
between official and private flows.!! We focus on capital inflows by foreigners, which are measured as changes in liabilities
of the reporting country’s residents held by foreign nationals (see Broner et al., 2013). As an alternative dependent variable
we also use a country’s sovereign long-term foreign-currency rating taken from Standard & Poor’s as a proxy to measure the
creditworthiness of a country (see Gehring and Lang, 2018).

Information on our treatment variable (i.e. IMF interventions) is collected from the IMF’s website and various IMF program
documents. The explanatory variable of interest, 'IMF program’, is constructed as an indicator that takes the value of one if
country i was under an IMF program in the respective year t.!> We focus our analysis on the IMF’s traditional credit facilities
which are funded through its general resources account (GRA): the IMF Stand-By Arrangement (SBA) and the IMF Extended
Fund Facility (EFF)."*> While both facilities feature ex-post conditionality, the SBA is intended to address short-term or potential
balance of payments problems while the EFF is the Fund’s main tool for medium-term support to countries facing protracted
balance of payments problems. Hence, an EFF implies a longer program engagement (up to 4 years instead of a maximum of
3 years under the SBA) and a longer repayment period (up to 10 years instead of 5 under the SBA). After this selection, we finish
with a sample of over 130 programs. We collect information on the size of the programs, their type (including whether it was
treated as a precautionary arrangement), the duration, and the amount which was finally disbursed. As can be seen from Fig. 3,
there is a large variation both in the size of the programs as well as their geographical distribution.

Finally, our dataset includes additional variables that are used as controls in the panel regressions, or as instruments when
implementing our instrumental variables strategy. Regarding the latter, we collect data on the Forward Commitment Capac-
ity (FCC) from individual IMF Annual Reports. The FCC is the Fund’s measure of the resources available within one year for
new financial commitments in the general resources account. Moreover, we construct a variable that measures a country’s
access limit to IMF resources under normal access as a percentage of nominal GDP. It thus combines information on general
limits under normal access with the size of countries’ IMF quota. Both of these variables vary over time as they are subject to
regular reviews. As further controls we include lagged values of standard variables usually used in regressions explaining
capital flows (i.e. "pull-factors’) such as real GDP growth, the investment rate, a measure of exchange rate volatility, the inter-
est rate differential with the U.S., and the Chinn-Ito Index of financial account liberalization. Except for the latter, the vari-
ables are taken from the IMF’s International Financial Statistics (IFS), and the World Bank’s World Development Indicators
(WDI). The Chinn-Ito Index (Chinn and Ito, 2006) is taken from their website. In addition, we include the political risk index
from the International Country Risk Guide (ICRG) surveys as a proxy for institutional quality as well as crisis variables from
Laeven and Valencia (2018) that indicate whether a country is in a banking, currency, or sovereign debt crisis. Note that
’push-factors’ traditionally considered such as the U.S. short-term interest rate, expected U.S. real GDP growth or a measure
of global risk aversion are all captured by our time-fixed effects.

The database we compile covers 103 countries over the 1990-2018 sample period. We concentrate on high-income and
middle-income countries and exclude countries that are either very small or very poor (i.e. low-income countries). As also
argued by Broner et al. (2013), small countries are a concern because they might display an artificially high volume of finan-
cial transactions due to their role as offshore financial centers or tax havens. Low-income countries instead are usually eli-
gible for IMF concessional financing through the Poverty Reduction and Growth Trust (PRGT). These programs mostly
catalyze other official financing (e.g. foreign aid from multilateral development banks) which is not the focus of this paper.
Table A1 reports the descriptive statistics for the variables used in this study.

4.2. Identification strategy

An important difficulty that arises when assessing the impact of IMF lending is the potential selection bias due to the fact
that borrowing countries generally enter an IMF program when they are facing a difficult economic situation.'* Thus, anal-
yses that do not appropriately account for this nonrandom selection of countries tend to underestimate the catalytic effect of
IMF programs.'® Many studies in this literature apply standard panel regressions or matching procedures to address endogene-

™ The analytic presentation separates transactions related to reserve assets, IMF credit and loans, and exceptional financing from other transactions.
Exceptional financing is defined as "[e]xceptional financing [that] brings together financial arrangements made by the authorities [...] of an economy to meet
balance of payments needs” (IMF, 2009, para. A1.1) and is recorded as below-the-line transaction.

12 Qur results are robust to alternative specifications such as assigning the value of one only if country i was under an IMF program for at least five months in
year t (as in Dreher and Sturm, 2012 and Gehring and Lang, 2018).

13 The IMF's concessional financial support through the Poverty Reduction and Growth Trust (PRGT) is geared toward low-income countries and serves a
slightly different objective than programs financed through the GRA. PRGT-programs are usually intended to help catalyze additional foreign aid. As a
robustness check, we later include PRGT-programs as well as blended arrangements for countries in our sample.

4 Fig. A.2 in the appendix plots the actual data on capital inflows around the time of an IMF program approval. As expected, gross capital inflows indeed seem
to decline sharply in the run-up to an IMF program and only resume gradually thereafter.

15" As shown by Bird and Rowlands (2008), results concerning catalysis may indeed be sensitive to the method chosen for dealing with selection bias.
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Fig. 3. Geographical distribution of IMF arrangement sizes. Sources and notes: Average size of IMF arrangements by country. Program size is measured in
percentage of countries’ GDP. Data on IMF arrangements and their respective size is taken from the IMF website and program documents. The nominal GDP
data is taken from the World Bank’s World Development Indicators (WDI). The map was constructed using the online tool 'map in seconds’ created by
Eugene Chen at Darkhouse Analytics (http://mapinseconds.com/).

ity concerns and compare program and nonprogram countries that are as similar as possible in terms of observable character-
istics. However, as argued by Gehring and Lang (2018) and also shown later in this section, this is unlikely to remove the entire
bias and, in addition, often creates a bad control problem. Most of the more recent studies apply an instrumental variable
approach and follow the strategy proposed by Barro and Lee (2005) (see, amongst others, Eichengreen et al., 2008,Van der
Veer and de Jong, 2010, Jorra, 2012,Erce and Riera-Crichton, 2015, or Balima and Sy, 2019). They argue that the decision by
the IMF to approve a Fund-supported program is strongly influenced by the Fund’s major shareholders, in particular the United
States. As such, program participation is determined by the country’s economic situation and its political (or economic) prox-
imity to the U.S. One of the most frequently used instruments for IMF programs is a measure that captures the link between a
country and the U.S., namely the borrower’s ties with the Fund’s major shareholders at the United Nations General Assembly
(see also Dreher and Sturm, 2012). However, the underlying assumption that IMF programs are the only plausible channel that
links a country’s political proximity to the U.S. and the outcome variables is unlikely to hold. As Gehring and Lang (2018, p. 8)
put it, ”[a] country’s economic condition is plausibly related to the political preferences of the country’s government via more
direct channels.” A government which fosters close relationships with Western countries is very likely to have an inclination for
more liberal, market-based economic policies. These in turn have a direct impact on capital flows of any kind, violating the nec-
essary exogeneity assumption and causing a potential bias in respective IV estimates. Fig. 4 shows two country cases (exem-
plary for many post-communist and Latin American countries) which illustrate this fact. After a change in government, both
countries - Nicaragua and Poland - underwent a drastic transition from an economy based on state ownership and central plan-
ning to a capitalist market economy. As can be seen, this was accompanied by a spike in UN voting alignment with the U.S. and
followed by a surge in capital inflows over the subsequent decades. In both cases the government was elected on the promise of
far-reaching reform plans: the 'plan Mayorga’ of the Chamorro administration and the 'Balcerowicz plan’ of the Polish Prime
Minister Mazowiecki. While both countries had some IMF-supported arrangement during that time, it is very likely that both
governments would have implemented similar free-market liberal reforms by themselves, even in complete absence of IMF
influence.'® These market-friendly reform plans are in turn likely to have caused a surge in foreign investment inflows. Inter-
estingly, the re-election of Daniel Ortega as Nicaragua’s president has led to substantially weakened political ties with the U.S.
which is reflected in the drop of UN voting alignment. The accompanying spike in FDI inflows was mainly caused by the re-
established strong political ties with Venezuela which significantly increased its official financing.

In our empirical analysis we take a different approach and follow Lang (2016) and Gehring and Lang (2018) who make use
of an instrumental variable that combines temporal variation in the IMF’s liquidity with cross-sectional variation in a coun-
try’s prior probability of participating in an IMF program. Based on Lang (2016), we thus define the IV as

Vi, = IMFprobability;, x In(IMFliquidity,) (22)

IMFprobability is a country’s probability of having participated in an IMF program in the past, defined as the fraction of
years country i has been under an IMF program between 1970 and year t.!” In our case, IMFliquidity denotes the IMF’s
time-varying Forward Commitment Capacity (FCC), defined as uncommitted usable resources plus repurchases one-year for-

16 » plan Mayorga, as outlined during the electoral campaign and in the early months of the new administration, called for [...] bring[ing] inflation to zero
within 100 days through drastic austerity, [and] a new ’strong currency’ [...] followed by structural adjustment and privatization [...]” (see Prevost and Vanden,
1997, p. 84)

17 Similar to Gehring and Lang (2018), we start the count of years of past IMF participation two decades before our actual observation period starts. This
prevents this variable from fluctuating especially for the early years of the sample. At the same time, it further strengthens the exclusion restriction because the
value of the variable is determined by earlier periods (see Gehring and Lang, 2018, p. 13).
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Fig. 4. UN voting alignment with the U.S. and FDI. Sources and notes: The solid line is the time series of the share of countries’ key votes at the UN which
were in line with the U.S. The data is taken from Dreher and Sturm (2012). The grey bars are foreign direct investment (FDI) inflows in percent of GDP taken
from the IMF’s Balance of Payments Statistics Yearbooks.

ward less repayments of borrowing due one-year forward and less the prudential balance. This concept was introduced in 2002
and is the Fund’s most direct measure of the amount of liquid resources available for new loan commitments.'®

The intuition behind this strategy builds on the finding that a country’s past participation in an IMF program is a strong
predictor of entering a new Fund-supported arrangement in the present (see Bird et al., 2004, or Sturm et al., 2005). The lit-
erature generally explains this finding by pointing to 'recidivism’ or political favoritism. Another reason might also be the
need for the Fund to roll-over due repayments by means of a new financial arrangement, for instance resulting from an insuf-
ficient structural adjustment over the course of previous programs (the so-called 'revolving door’ explanation of participa-
tion in IMF programs (Conway, 2007)). For our identification, we further exploit the fact that the influence of a country’s IMF
participation history on present program participation differs conditional on the year-specific extent of the IMF’s liquidity.
More specifically, past program participation is a strong predictor of current program participation in years of relatively low
IMF liquidity. When the IMF has instead abundant liquidity (i.e. high liquidity years), a country’s IMF participation history
becomes a weaker predictor of IMF program participation. A plausible explanation for this pattern that is put forward is ”
that in high liquidity years, the IMF can be more generous and has an increased incentive to look for additional program
countries beyond its more regular clientele” (Gehring and Lang, 2018, p. 14). The reason for this might be the finding that
international organizations are usually tempted to expand their field of activity and that the incentives to do so might be
particularly strong at times of abundant financial resources (Dreher and Lang, 2016).

We run two-stage least squares (2SLS) panel regressions over an unbalanced sample of up to 103 countries over the 1990-
2018 period. Our first and second stage is given by

IMFprogram;, = 011V + o, IMFprobability;, + 0; + T, + uj; (23)
CIF;; = B, IMFpr/oErami_t + p,IMFprobability;, + 6; + T¢ + €i¢ (24)

These regressions control for time- and country-fixed effects as well as for the initial, pre-determined IMFprobability in both
stages. Note that the level effect of the year-specific IMFliquidity is absorbed by the time-fixed effect. The key assumption for
identifying the causal effect of IMF programs on gross capital inflows is now only the exogeneity of the interaction term con-
ditional on its two constituent terms (see also Gehring and Lang, 2018).

The IV strategy follows the logic of a continuous difference-in-differences setting as in Nunn and Qian (2014) or Temple
and Van de Sijpe (2017) and is similar to so-called Bartik (or shift-share) instruments (Goldsmith-Pinkham et al., 2018). As
also argued by Gehring and Lang (2018, p. 15), " [...] for the exclusion restriction to be violated, omitted factors would have
to be correlated with the year-specific IMF liquidity and affect capital flows differently in countries with different levels of IMF
probability”. This relationship is, however, very unlikely. The main reason for that is that IMFliquidity varies primarily
because of an institutional rule that requires regular reviews of the size and shares of countries’ quota at the IMF. The review
is usually intended to be completed at least every five years. However, given that these reviews are regularly subject to
highly political consideration, they face frequent and sometimes protracted delays. At the same time, the final decision
on the overall resource envelope is not exclusively a result of economic considerations. Earlier adjustments were also often

18 Lang (2016) and Gehring and Lang (2018) use an older concept which was previously used by the Fund to measure available liquid resources, i.e. the
liquidity ratio defined as the organization’s liquid resources divided by its liquid liabilities. We argue that the FCC is an even more direct measure of IMF
liquidity. At the same time, we will later show that we can replicate the qualitative baseline results of Gehring and Lang (2018) which we interpret as evidence
that our identification does not depend on the specific use of the FCC. Other studies that apply a similar identification strategy use even more indirect measures
of IMF liquidity such as the number of active programs in a given year (Forster et al., 2019).
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proportional to existing quotas such that changes in the distribution of actual quotas sometimes even lagged behind global
economic developments. The timing of IMF liquidity spikes is thus plausibly exogenous to capital flow dynamics in individ-
ual countries. Another source of variation in the FCC are large repayments following individual high-access IMF arrange-
ments. However, there are only very few cases of large loan repayments that significantly affect the IMF's overall
liquidity. Furthermore, all these transactions follow a standard and pre-determined schedule. It is thus not very plausible
to assume that these predetermined repayment schedules resulting from programs with a small number of economically
large countries are associated with individual future capital inflow dynamics in other countries (see also Gehring and
Lang, 2018). That being said, using the FCC to measure IMF liquidity could still raise concerns regarding the exclusion restric-
tion in case the FCC increases due to an activation of multilateral/bilateral borrowing lines triggered by an expectation that
large future programs are on the horizon. In a similar vein, one could argue that the FCC is not the ultimate constraint of IMF
’generosity’ as it only includes multilateral and bilateral borrowing arrangements once they have been activated. Against this
backdrop, we later on run a robustness test where we use the Funds’s total unused lending capacity (which includes all
potential borrowing lines that supplement the quota funds) as an alternative measure of IMF liquidity.

In a recent paper Christian and Barrett (2017) show that the strategy of combining cross-sectional and temporal variation
can be susceptible to bias arising from spurious trends. In particular, they point out that such a bias can arise if the time
series variable exhibits strong nonlinear trends that are strikingly similar to those observed in the outcome variable of inter-
est in the more exposed group of countries but not in the less exposed group. In this case, ” [...] standard fixed effects con-
trols may not suffice to isolate the exogenous inter-annual variability that is intended to identify the causal effect of interest”
(Christian and Barrett, 2017, p. 21). To address this concern, we separate countries into a group with a low probability of
having a program, and another group with a high probability. Fig. 5a shows fabricated trends that would threaten our iden-
tification strategy. The actual trends are displayed in Fig. 5b. As can be seen, there seems to be no apparent overlap in long-
run trends in any of these groups with the IMFliquidity time series. Moreover, we capture the huge spikes in capital inflows
such as the one observed before the global financial crisis by our year-fixed effects and control for a general long-run (linear)
trend observed for gross capital flows since the 1990s. At the same time, as we will show later, our main results hold if we
use long-term sovereign ratings as a dependent variable, an outcome variable for which the identifying assumption also does
not seem to be threatened by spurious trends (Gehring and Lang, 2018).

Having addressed the selection bias associated with program participation in general, we turn to our second variable of
interest, namely the size of an IMF program. While most of the selection bias described before should have already been
eliminated by our IV strategy for the treatment variable, one might still argue that countries that request exceptionally large
amounts of IMF financing find themselves in an especially dire economic situation which could again cause a bias in our esti-
mates of this variable of interest. The vast majority of existing studies who included a measure of program size in their
regressions does not account for this possible endogeneity. A notable exception is Chapman et al. (2017) who address these
concerns by applying an IV-approach proposing credit outstanding to the Fund as a valid instrument. However, we would
argue that - especially for large-access programs - the exogeneity assumption is likely to be violated in our application.
Large amounts of credit outstanding increase the potential for future liquidity shortages as well as the probability of a
new IMF program which serves to effectively roll-over the amount falling due to the Fund. This is very likely to directly affect
current capital flow dynamics in the countries concerned threatening the exclusion restriction.

In our regression analysis, we therefore use the countries’ individual access limits to IMF resources as a percentage of GDP
as an instrument to address possible endogeneity concerns regarding our measure of program size. The measure consists of a
country’s individual IMF quota (in absolute terms) and general access limits that govern the maximum amount of IMF
financing that could be requested under normal access. As also shown by IMF (2019), access limits for GRA arrangements
can help to explain a large part of the variation in past access decisions. This possibly reflects the importance of the under-
lying Fund policies and lending frameworks for the actual size of IMF programs. IMF programs which lend amounts above
normal limits (so-called ” exceptional access” programs) can only be approved on a case-by-case basis under the IMF's
exceptional access policy, which entails enhanced scrutiny by the Fund’s Executive Board. IMF management and staff might
thus have been somehow reluctant to propose very large programs. At the same time, in many cases there seems to have
been a tendency by the Fund to grant the maximum access possible under normal limits. Our proposed instrumental variable
(i.e. access limits) varies only because of institutional rules. While the process that determines a country’s quota at the Fund
follows the procedure mentioned before, general access limits are also subject to regular reviews (which typically follow a
decision in favor of a general quota increase) and decided for the membership as a whole. Hence, the sources of variation in
access limits are very distant to events in individual country-years and the exclusion restriction is therefore very likely to
hold."

Still, a possible concern regarding the validity of our instrument would be if access limits in absolute terms would have
been modified during the time-span we consider to keep pace with the trend of increasing capital flows as a percentage of
GDP over the past decades. However, as described above it typically takes quite some time for the IMF membership to con-
verge on a decision for a quota increase. Hence, the access in absolute terms in relation to capital flows and other relevant
economic indicators are not constantly increasing but rather tend to "erode” over time. The regular reviews of access limits

19 Despite general changes of access limits that are defined in percent of quota for the membership as a whole, our proposed IV (i.e. the access limit in percent
of GDP) also varies with the absolute increase in a country’s quota relative to its GDP. Given that reviews of access limits do not necessarily offset an increase in
a country’s quota (in absolute terms), the general changes of access limits are not absorbed by the time-fixed effect in our baseline specification.
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Fig. 5. The IMF's liquidity and trends in capital inflows. Notes: The dashed line is the time series of the IMF's Forward Commitment Capacity (In). The
remaining lines plot mean gross capital inflows in the group of countries that have a low probability of receiving a program (green line, below 85"
percentile), and a high probability (red line, above 85™ percentile). Panel (a) shows fabricated and potentially problematic trends while panel (b) shows the
actual trends. Results are similar when using other cutoff percentiles.

thus rather seek to attenuate the erosion of absolute access limits than to constantly increase them over time. This is also
reflected by the fact that the levels of 1998 have been used as the benchmark in earlier access limit reviews, "since the
1998 review restored access limits to the 1980s’ levels” (IMF, 2016, p. 9). Looking at Fig. 6 which displays the evolution
of access in absolute terms in relation to global GDP and non-FDI liabilities (normalized to 1998 = 100), it is indeed evident
that these metrics do not follow a long-run upward trend.?°

4.3. Results

We start by considering the simple correlation between an IMF program and gross capital inflows. As expected given the
endogenous selection into an IMF program, column (1) in Table 1 shows a strong and statistically significant negative cor-
relation. We proceed by progressively adding controls such as country-fixed effects (column (2)), year-fixed effects (column
(3)), and a comprehensive set of country-year specific economic and political controls (column (5)) that are traditionally
used in regressions explaining capital flow dynamics. Conditioning on all these observable factors plausibly eliminates some
part of the negative selection bias and leads to a sizeable drop in the estimated coefficient which eventually becomes
insignificant.?! We would thus conclude that IMF programs have a small, yet statistically insignificant, negative catalytic effect.
However, as also argued by Gehring and Lang (2018), approaching the selection problem via conditioning on observables is unli-
kely to be adequate and many of the control variables in this particular setting might in addition suffer from potential bad con-
trol problems. More specifically, they might suffer from a particular version of the bad control scenario which involves proxy
controls, that is, variables that might partially control for omitted factors but are themselves affected by the treatment (see
Angrist and Pischke, 2009, pp. 64). It is reasonable to assume that capital flows are a function of many of the same economic
and political fundamentals that an IMF program directly affects. As shown by Angrist and Pischke (2009), using a proxy control
that is increased (decreased) by the variable of interest generates a downward (upward) bias in the estimated coefficient. We try
to mitigate this problem by lagging these variables by one period. Still, this might not entirely solve the issue not least because
already the expectation of a future IMF program could have an impact on current fundamentals.??

In the next step, we implement the instrumental variable approach (column (6)). We report the first stage in the bottom
panel of Table 1. The IV (i.e. the interaction term) is negative and statistically highly significant. As postulated before, the past
history of program participation indeed appears to be a less important predictor of current Fund engagement in high-
liquidity years. The IV passes the underidentification test. The Kleibergen-Paap (K-P) F-statistic testing for weak identifica-
tion is about 33 and thus well above the rule of thumb of 10, as well as above the more conservative threshold of 16.38 pro-
posed by Stock and Yogo (2005) for an exactly identified single endogenous regressor. In a recent paper, Andrews et al.
(2019) caution against relying too much on screening F-statistics to detect weak instruments and suggest to make use of
weak-instrument-robust inference, that is, tests that remain valid whether or not the instruments are weak. According to
the authors, this holds especially for regressions with more than one endogenous regressor, not least because their preferred
first-stage F-statistic which corrects for non-homoskedasticity (see Olea and Pflueger, 2013) has not been developed for this

20 For similar figures, see IMF (2016), p. 18.

21 Note that in column (4) we restrain the sample to those countries for which all control variables are available before actually adding them. As can be seen,
this does not render the coefficient significant, showing that sample selection depending on the availability of control variables is not a concern.

22 Moreover, IMF programs typically last for some years and the fundamentals usually exhibit some persistence (see also Gehring and Lang, 2018).
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Fig. 6. Erosion of IMF Access Limits over Time. Sources and notes: The two figures show the ratio of normal access limits in the GRA relative to (a) global
GDP and (b) non-FDI liabilities. The data is taken from Lane and Milesi-Ferretti (2018), the WEO database, and the IMF Website.

Table 1
Baseline w/o program size - aggregate capital inflows.
Estimation Method OLS OLS OLS OLS OLS v v
(1) (2) (3) (4) (5) (6) (7)
IMF program -5.184*** -4,958*** -1.836 -2.391 -0.863 27.052* 36.852**
(1.809) (1.806) (1.949) (2.346) (2.269) (14.051) (18.654)
Country FE No Yes Yes Yes Yes Yes Yes
Year FE No No Yes Yes Yes Yes Yes
Controls (t-1) No No No No Yes No Yes
Observations 2,444 2,444 2,444 1,550 1,550 2,444 1,550
First stage results
IMF liquidity x IMF probability -0.373*** -0.381***
(0.065) (0.086)
IMF probability 2.321%* 2.797***
(0.381) (0.424)
K-P underidentification LM-statistic 18.973 11.200
K-P underidentification p-value 0.000 0.001
K-P weak identification F-statistic 33.061 19.759
Anderson-Rubin test p-value 0.044 0.023

Sources and notes: robust and clustered standard errors in parentheses. Ordinary least squares and IV regressions. ***Significant at 1%; **significant at 5%;
*significant at 10%. The dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting
country’s residents held by foreign nationals. Section A.2 provides further details on sources and variable definitions including all economic and political
controls added in columns 5 and 7.

case. We therefore also report the p-value of an Anderson-Rubin test (implemented in Stata by Finlay et al., 2013), a weak-
instrument-robust test of the coefficients on the endogenous regressors. As can be seen, the test rejects the null that the esti-
mated coefficient is equal to zero at the 5%-level.

The second stage of this regression shows that the coefficient of interest now turns positive (with a value of 27.052) and
statistically significant. This is expected given the presence of negative selection bias, which was only partly captured by
fixed effects and conditioning on observables. Overall, we thus find evidence of a positive catalytic effect of IMF programs
which is also economically significant. This holds - and becomes even stronger - if we add our set of controls (see column
(7).

In a next step, we add our measure of program size as a control to the previous regressions. Table 2 shows that the esti-
mated coefficient on program size is negative in all specifications. In particular, once we adequately address the negative
selection bias into an IMF program, the effect of program size becomes highly significant. As presumed in Section 1 and Sec-
tion 3, we thus find evidence that too high volumes of IMF lending can weaken the catalytic effect of a program and could
eventually even reverse it. According to our baseline point estimates in column (7), programs with an access level above 8
percent of GDP would no longer have a (positive) catalytic effect.

Some readers, however, might worry that our measure of program size still suffers from endogeneity problems despite
the fact that we addressed the nonrandom selection of countries into an IMF program. We therefore re-run our baseline
regression while also instrumenting our measure of program size. Table 3 shows the results (see column (3)). For the sake
of comparison, the baseline results from Table 1 and Table 2 are again displayed. A table also containing all estimated coef-
ficients for the various control variables can be found in the appendix (see Table A2). As before, we report the first stage in
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Table 2
Aggregate capital inflows - controlling for program size.
Estimation Method OLS OLS OLS OLS OLS v v
(1) (2) (3) (4) (5) (6) (7)
IMF program -1.034 -0.778 3.420 1.471 2.941 29.430"* 37.557**
(1.045) (1.034) (2.079) (1.901) (2.369) (14.670) (17.572)
Access (in % of GDP) -1.186** -1.195** -1.412** -1.149 -1.120 -3.922** -4.429**
(0.564) (0.568) (0.641) (0.880) (0.881) (1.672) (2.216)
Country FE No Yes Yes Yes Yes Yes Yes
Year FE No No Yes Yes Yes Yes Yes
Controls (t-1) No No No No Yes No Yes
Observations 2,444 2,444 2,444 1,550 1,550 2,444 1,550

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s nominal
GDP. Section A.2 provides further details on sources and variable definitions including all economic and political controls added in columns 5 and 7.

the bottom panel. The IV for program size is positive and statistically highly significant. Individual access limits thus help to
explain a significant part of the variation in actual access decisions. Since we have now two endogenous regressors, different
thresholds for detecting weak instruments using the first-stage F-statistic apply. The Kleibergen-Paap (K-P) F-statistic testing
for weak identification is about 6 and thus above the threshold of 4.58 proposed by Stock and Yogo (2005) if we are willing to
tolerate a bias that is up to 15% of the worst-case bias.?>

Moreover, the Anderson-Rubin test rejects the null that our estimated coefficient of program size is equal to zero at the
5%-level. The second stage of this regression shows that our coefficients of interest remain significant. These findings provide
additional evidence that larger programs weaken the catalytic effect of IMF lending and can eventually even reverse it.
According to these estimates, programs with access to IMF resources above 5 percent of GDP would actually lead to a neg-
ative catalytic effect. We consider this range to be quite plausible not least given that it corresponds to the right tail of the
distribution of access levels observed over the past decades (see Fig. 1b).?*

While the theoretical framework outlined in Section 3 suggests a non-linear relationship of program size and the catalytic
effect, the empirical specifications estimated so far would point to a linear relationship (see Table 3). We remain agnostic
about the precise functional form of the relationship of program size and the catalytic effect but try to shed further light
on this issue by constructing a categorical variable of program size. More specifically, we separate the sizes of IMF arrange-
ments into five different quantiles and test whether the (average) effect of program size differs along its distribution. In line
with the predictions of our theoretical framework, the results displayed in Fig. 7 would suggest that at the lower end of the
distribution of past IMF arrangement sizes larger IMF financing increases the catalytic effect, while this positive effect
reverses if program size is getting too large. The estimated average catalytic effect of programs in the highest quantile (with
an average program size of 8.6 percent of GDP) is almost zero and potentially even negative.

In a similar vein, we aim at providing further evidence by estimating the effects of IMF intervention for different sub-
samples split according to the size of the IMF loan at some specific exogenous threshold (see Papi et al., 2015). More specif-
ically, Table 4 reports the estimated coefficient ; on the presence of an IMF program for sub-samples where the loan
amount (as a percentage of GDP) is in the range [1-6], with 1 percentage points increments. The results show that above
the 2 percent threshold the positive catalytic effect is statistically significant only for sufficiently small loans. By contrast,
when considering loans smaller than 2 percent of GDP, the effect of an IMF program is positive and statistically significant
both below and above the threshold. Thus, these results suggest that IMF lending does lead to larger gross capital inflows as
long as the loan amount is sufficiently small.”®

However, this nonlinearity - or, put differently, the statistical insignificance of the program arrangement dummy in the
large loan samples, could also be the result of a decreased precision of our estimator given a limited power of our instrument
for the resulting relatively small sub-samples.Another way of approaching the issue of nonlinearity could in principle be to
use loan size squared as an additional variable (and instrument it with the square of the instrument). However, this approach
does not yield any plausible results. One reason for this might be the limited degrees of freedom given that we already esti-
mate an IV regression with two endogenous regressors using a cross-country panel and thus a relatively limited number of
observations. At the same time, it might also be possible that our time-span considered (i.e. 1990-2018) mostly contains pro-

23 The proposed threshold for tolerating a maximum bias of 10% in the case of two endogenous regressor and two instruments is 7.03 (Stock and Yogo, 2005).
Note that this value corresponds to the aforementioned threshold of 16.38 in the case of one exactly identified endogenous regressor.

24 Table A3 in the Appendix displays our baseline regressions using access in percent of IMF quota as a measure of program size. The main results continue to
hold, including the point estimate of a reasonable threshold (i.e. ~ 800 percent of quota corresponding to the top percentile of the distribution).

25 Note that this result is contrary to the one in Papi et al. (2015) who find a positive effect of program size. However, the authors look at the probability of a
banking crisis which is a somewhat narrower perspective than focusing on gross capital inflows. They also apply a different IV approach where the exclusion
restriction could possibly be violated (see Section 4.2). Moreover, other studies focusing on different variables such as the maturity of sovereign bonds in turn
document a negative effect of the size of IMF assistance (Erce, 2012).
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Table 3
Aggregate capital inflows - effect of program size.
Estimation Method v v v
(1) (2) (3)
IMF program 36.852** 37.557** 31.517*
(18.654) (17.572) (16.732)
Access (in % of GDP) -4.429**
(2.216)
Access (in % of GDP), instrumented -6.985*
(3.699)
Country FE Yes Yes Yes
Year FE Yes Yes Yes
Controls (t-1) Yes Yes Yes
Observations 1,550 1,550 1,550
First stage results
IMF liquidity x IMF probability -0.381*** -0.376*** -0.359"**
(0.086) (0.057) (0.090)
IMF probability 2.797** 2.334** 2.820%**
(0.424) (0.315) (0.398)
Access limit - - 0.299***
(0.086)
K-P underidentification LM-statistic 11.200 16.908 7.110
K-P underidentification p-value 0.001 0.000 0.001
K-P weak identification F-statistic 19.759 43.839 6.109
Anderson-Rubin test p-value 0.023 0.023 0.026

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. In column
(3), the Anderson-Rubin test displays the p-value of a test with Hp : Bycess = O under the assumption that IMFprogram is strongly identified (weak-
instrument-robust inference). The dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the
reporting country’s residents held by foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved
relative to the country’s nominal GDP. Section A.2 provides further details on sources and variable definitions including on all economic and political
controls added in all specifications.
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Fig. 7. Average catalytic effect for different IMF arrangement sizes. Sources and notes: Estimated average catalytic effect of IMF programs for different
quantiles of IMF arrangement sizes. The point estimates (red dots) and respective 90-percent confidence intervals are the results of five separate regressions
of our baseline specification (column (7) in Table 1) where we add a respective dummy for different quantiles of program size. The estimates thus
correspond to the average catalytic effect for programs belonging to a different quantile in terms of program size. The average program size in our five
different quantiles (from 1-5) is 0.4, 1.0, 1.8, 3.2, and 8.6 percent of GDP.

gram arrangements which already exceed a possibly existing "tipping point” in which case the identification of a nonlinear
relationship in the data might not be feasible (see also Fig. 1).

4.4. Possible channels

Turning to the channels through which larger programs weaken the catalytic effect, we run our baseline regression from
Table 5, column (3) for the different components of gross capital inflows. Given the aforementioned possible crowding-out
effect of a senior creditor, we would expect our results to be mainly driven by debt-type inflows. The results in Table 5 show
that this is indeed the case.?® The last column shows that IMF programs tend to catalyze mostly debt-type inflows while larger

26 A table also containing all estimated coefficients for the various control variables can be found in the appendix (see Table A4).
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Table 4
Effect of program size - below and above loan size thresholds.

Loan Size (As a Share of GDP)

(M (2) (3) (4) (5) (6)
<1% >=1% <2% >=2% <3% >=3%
IMF program 37.175** 49.769* 32.180** 98.957 32.184** 125.364
(18.568) (28.457) (15.038) (89.442) (15.019) (131.051)
Observations 1,330 1,461 1,408 1,383 1,452 1,339
(7) (8) (9) (10) (11) (12)
< 4% >=4% <5% >=5% < 6% >=6%
IMF program 33.265** 114.471 31.883** 448.717 31.999** 546.616
(15.838) (111.989) (15.158) (1,445.769) (15.261) (2,111.197)
Observations 1,478 1,313 1,497 1,294 1,503 1,288

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s nominal
GDP. Section A.2 provides further details on sources and variable definitions including on all economic and political controls added in all specifications.

Table 5
Different types of capital inflows - baseline specification.
Type of Inflow FDI PlLe Debt
(1) (2) (3)
IMF program 8.837 0.006 23.219*
(8.492) (0.449) (11.958)
Access (in % of GDP), instrumented -0.345 -0.042 -6.625**
(0.899) (0.080) (3.376)
Country FE Yes Yes Yes
Year FE Yes Yes Yes
Controls (t-1) Yes Yes Yes
Observations 1,547 1,515 1,518

Sources and notes: robust and clustered standard errors in parentheses. IV
regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variables are the different components of the country’s gross
capital inflows by foreigners, measured as changes in liabilities of the
reporting country’s residents held by foreign nationals. The debt component is
computed as the sum of portfolio debt liabilities and other investment lia-
bilities. Access to IMF resources under a Fund-supported program is measured
as the total amount approved relative to the country’s nominal GDP. Sec-
tion A.2 provides further details on sources and variable definitions including
on all economic and political controls added in all specifications.

amounts of IMF credit weaken this effect. The estimated effect of program size on equity-inflows is negligibly small and statis-
tically insignificant.”” We interpret this as further evidence that the negative effect of program size on the catalytic function is
mainly due to the resulting large liabilities vis-a-vis an official senior creditor which can lead to a crowding out of private inves-
tors by increasing their loss in the event of default.

That said, the different response of capital inflows to IMF programs might also reflect other factors which are in turn likely
to be correlated with program size, such as different degrees of program adjustment requirements (e.g. the pace of fiscal con-
solidation), or the size of external financing needs. Using a Bayesian Model Averaging approach, IMF (2019) indeed identified
a country’s BoP need, program strength as well as the country’s capacity to repay the Fund as the main determinants of
access, in addition to Fund policies (i.e. access limits). We thus estimate a set of regressions where we include interaction
terms of our measure of program size with a proxy for a country’s BoP need and program strength, respectively.”® We follow
IMF (2019) and use the sum of the change in the current account balance plus the change in reserves (in percent of GDP) as an
estimate of gross financing needs.”® Moreover, we interact program size with a dummy that captures the nature of the BoP need,
i.e. whether the country experienced a capital account crisis (see also IMF, 2019). We use the change in the primary balance in
order to capture program strength (IMF, 2019, pp. 53).2° As can be seen from columns (1) to (3) in Table 6, however, all inter-

27 In contrast to some previous research (e.g. Breen and Egan, 2019), we also do not find evidence of a generally negative effect of IMF lending on FDI.

28 Note that all our regressions already include a measure of institutional quality as a standard control variable and thus already account for the capacity to
repay (IMF, 2019 argue that a governance indicator reflecting institutional strength could serve as a proxy for a country’s capacity to repay).

29 The measure of gross financing needs used by IMF (2019) also includes an estimate of the country’s debt amortization. However, we abstract from this due
to limited data availability for the large panel dataset used in our study.

30 Later in our robustness section, we use a composite index of the total number of program conditions from the database constructed by Kentikelenis et al.
(2016) to control for the degree of program strength. Using this as a proxy of program strength to construct an interaction term with program size, yields the
same results as the change in the primary balance and is thus not reported for the sake of brevity.
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Table 6
Possible channels of the effect of program size.
(1) (2) (3) (4) (5)
IMF program 34.938** 36.505™* 24.059 25.610* 25.222
(16.692) (17.252) (15.656) (13.811) (17.798)
Access (in % of GDP) -4.126** -3.725* -3.184 -1.560 -7.011*
(2.062) (1.931) (1.972) (1.481) (3.654)
Access#BoP Need -0.015
(0.047)
Access#Capital Account Crisis -1.962
(1.837)
Access#Program Strength -0.155
(0.099)
Access#Foreign Debt Liabilities -0.012***
(0.001)
BoP Need 0.140
(0.128)
Capital Account Crisis -2.461
(3.812)
Program Strength -0.225
(0.213)
Real GDP Growth 0.223 0.287* 0.155 0.433** 0.116
(0.148) (0.152) (0.126) (0.181) (0.162)
Investment Rate 0.548* 0.438 0.862*** 0.349 0.658**
(0.292) (0.296) (0.312) (0.407) (0.269)
Capital Account Openness 3.204 3.188 3.792 0.994 3.965
(2.283) (2.288) (2.697) (0.950) (2.780)
Institutional Quality 0.355 0.356 0.279 0.415 0.377
(0.226) (0.246) (0.235) (0.264) (0.289)
US IR Differential 0.012** 0.012** 0.193 0.008* 0.318
(0.006) (0.006) (0.147) (0.004) (0.254)
FX Volatility -0.044*** -0.044*** -0.040*** -0.008 -0.031***
(0.010) (0.010) (0.011) (0.016) (0.012)
Banking Crisis -2.907 -2.393 -2.395 0.311 3.538
(3.688) (3.681) (3.832) (3.973) (6.375)
Currency Crisis -4.430* -4.074* -4.386 -1.955 -0.526
(2.277) (2.262) (3.195) (3.318) (3.750)
Debt Crisis 12.973 12.405* 10.841 0.088 24.241*
(8.527) (7.539) (9.568) (5.303) (14.272)
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 1,527 1,550 1,364 1,113 1,330

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. In column (5) access is also treated as endogenous and instru-
mented. ***Significant at 1%; **significant at 5%; *significant at 10%. The dependent variable is the country’s gross capital inflows by foreigners (CIF),
measured as changes in liabilities of the reporting country’s residents held by foreign nationals. A country had a capital account crisis if it experienced a fall
in net portfolio inflows above 3 percent of GDP at time t or t-1. Section A.2 provides further details on sources and variable definitions including on all
economic and political controls added in all specifications.

action effects are insignificant, while the overall (negative) effect of program size remains mostly unchanged. In a next step, we
thus complement this approach and use the dataset constructed by Bénétrix et al. (2015) to create an interaction term of our
measure of program size with a country’s foreign debt liabilities denominated in foreign currency (in percent of GDP). This
should capture more closely the idea that a potential crowding-out through the seniority of IMF financing is one of the under-
lying mechanism through which the size of IMF lending might negatively affect capital flows. As shown in column (4), the neg-
ative effect of program size indeed seems to be stronger the larger the country’s FX debt liabilities. Finally, column (5) in Table 6
displays our previous baseline regression of Table 3 while using our proxies of the BoP need, program strength, and the capacity
to repay (see footnote 28), as additional control variables. Hence, we control for all main determinants of program size as iden-
tified by IMF (2019) in the first stage of the IV-regression, which should further help us to isolate the variation of program size
that is exogenous to these factors and therefore captures other channels through which program size might affect the catalytic
role (e.g. crowding-out or a weakened signaling role; see Section 1). As can be seen from Table 6, the negative effect of program
size remains of almost the same magnitude and statistically significant.

In a next step, we try to provide some tentative evidence of whether the fear that the loss given default (LGD) of private
creditor claims increases with larger outstanding obligations to the Fund might actually be justified. While establishing a
causal link between these two variables is outside the scope of this paper, we use the dataset constructed by Cruces and
Trebesch (2013) to get a first sense of the relationship between the amount of credit outstanding to the Fund and the costs
that private creditors have to face in the event of a sovereign debt restructuring.>! More specifically, we look at the amount of

31 We thank an anonymous referee for this suggestion.
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Fig. 8. IMF credit outstanding and costs debt restructuring. Sources and notes: The two figures show binned scatterplots for the relationship between
countries’ IMF credit outstanding as a share of total external public debt and the haircut of a debt restructuring for (a) all restructurings in the sample as
well as (b) only for bond restructurings. The data is taken from Cruces and Trebesch (2013), the World Bank, and the IMF website. The haircut displayed is
computed by comparing the present value of old and new debt. Restructurings where the haircut is larger than 80 percent or where IMF credit outstanding
makes up for more than 20 percent of total external public debt are excluded from the sample. Both scatterplots control for the size of a country’s IMF quota.

Table 7
Effect on sovereign ratings - controlling for program size.
Estimation Method v v
(1) (2)
IMF program -0.819 -0.100
(1.515) (2.349)
Access (in % of GDP), instrumented -1.147***
(0.433)
Country FE Yes Yes
Year FE Yes Yes
Controls (t-1) No No
Observations 2,049 2,049

Sources and notes: robust and clustered standard errors in paren-
theses. IV regressions. ***Significant at 1%; **significant at 5%;
*significant at 10%. Column (1) replicates the baseline specification
of Gehring and Lang (2018) using our slightly different sample.
Column(2) adds program size as an additional (endogenous)
regressor. The dependent variable is the S&P long-term foreign
currency ratings obtained from their website and converted to a
numerical scale following Gehring and Lang (2018).

outstanding credit to the Fund (in the year prior to a debt restructuring) as a share of the country’s stock of total external public
debt. Moreover, by controlling for a country’s IMF quota we aim at also accounting for the size of the economy as well as the
relative size of IMF credit. Given that various peculiarities of debt restructuring events can lead in some cases to relatively
extreme outcomes, we restrict the sample to those observations where the haircut is smaller than 80 percent and where
IMF credit outstanding makes up for no more than 20 percent of total external public debt.>? As can be seen in Fig. 8, the amount
of a country’s credit obligations to the IMF seems to be indeed positively related to the size of a haircut in the event of a debt
restructuring (left panel). This relationship appears even stronger when only bond restructurings are considered (right panel).

Finally, we further corroborate our hypothesis by using our sample to replicate the baseline regression of Gehring and
Lang (2018) which explores the effect of IMF programs on the creditworthiness of a country proxied by its respective rating.
We follow Gehring and Lang (2018) and use a country’s S&P long-term foreign currency rating as a dependent variable. Col-
umn (1) in Table 7 shows that we also do not find evidence for a negative IMF program effect on a country’s creditworthiness.
The point estimate indicates a statistically insignificant relationship. This finding remains robust to an inclusion of our
meausre of program size (which we again instrument). At the same time, column (2) shows a negative and statistically

32 This amounts to only a handful of cases, most importantly the debt restructuring of Ukraine that took place in four stages over the 1998-2000 period. These
restructurings exhibited very small haircuts (less than 20 percent) while the share of Ukraine’s debt owed to the Fund was large. The latter resulted from a
relatively limited overall debt burden and a sizable EFF-arrangement in 1998. At the same time, the external debt position was not deemed unsustainable
regarding the overall stock of debt, but the country faced mounting pressures from the bunching of debt service payments due to high nominal coupons (IMF,
2002, p. 5). This led to relatively shallow and partial restructurings where the deals implied only small maturity extensions (and thus small haircuts), in
particular in 1998-99 (IMF, 2002, p. 12). Given the 'unusually low’ haircut, Edwards (2015) actually identified this episode as an outlier.
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highly significant effect of program size on a country’s rating. In our view, these results are consistent with those from
Gehring and Lang (2018) who find evidence of a positive signal conveyed by the IMF’s presence that can potentially serve
as a 'cushion’ against falling creditworthiness, despite contractionary adjustments related to the program. This notwith-
standing, rating agencies conduct a holistic assessment of credit risk which includes both the probability of default and
the loss given default. While the former is likely to be lowered by the presence of an IMF program (see, for instance,
Balima and Sy, 2019), the latter would increase with the size of a program. This could explain the negative estimated effect
of program size on sovereign ratings and could be viewed as additional evidence for the presence of a crowding-out effect of
a large senior creditor.>®

4.5. Precautionary facilities

So far, we have deliberately restricted our analysis to program arrangements that are not purely precautionary. One of the
main reason for this is that the available loans under such arrangements are generally expected not to be drawn upon. Hence,
they are unlikely to result in large amounts of super-senior IMF claims which could deter private capital inflows. In fact, in
the sample period, none of the users of the FCL (Columbia, Mexico, and Poland) nor any of the PLL-arrangement (Morocco)
has drawn upon their credit line.>* Moreover, the IMF’s precautionary lending instruments (FCL and PLL) are designed to pro-
vide financing to meet actual or potential balance of payments needs for countries with very strong economic fundamentals
(FCL) or countries with sound policies that may have some remaining vulnerabilities (PLL). They are thus designed mainly
for crisis-prevention and countries are encouraged to ask for assistance before they face a full-blown crisis. As underscored
by the IMF (2011), the crisis prevention role of these instruments allows high upfront access.>> The relatively strict ex-ante
qualification requirements are thought to signal the strength of qualifying countries’ fundamentals and policies, thereby pro-
viding confidence to international investors about the country’s policy plans. Contrary to a typical Fund-supported adjustment
program, these facilities do either entail no (FCL) or only very focused (PLL) ex-post conditionality.

Against the background of the more special nature of these arrangements, existing studies have restricted their focus to
these facilities. In doing so, Essers and Ide (2019); Maurini and Schiavone (2021), and more recently Lisi (2022) find evidence
for some - albeit generally limited - positive catalytic effects for FCLs and/or other precautionary IMF arrangements, while
mostly pointing to a beneficial signaling effect (i.e. "seal of approval”). These studies usually aimed at identifying the poten-
tial effects of the FCL (or PLL) by applying the synthetic control method or other matching procedures (e.g. Essers and Ide,
2019 or Lisi, 2022).

While studying these facilities in isolation and using more tailored econometric techniques is outside the scope of this
paper, we nevertheless estimate a set of regressions where we include a dummy variable for FCL and FCL or PLL arrange-
ments, respectively (Table 8). Moreover, given the paper’s focus on program size, we also add an interaction term of the
dummy with our measure of access. Interestingly, while we do not find a statistically significant additional effect of having
an FCL- or PLL-arrangement in place (columns (1) and (3)), the negative effect of program size does not seem to apply for
these purely precautionary arrangements (columns (2) and (4)). In fact, the estimated coefficient of the interaction term
of program size and the FCL/PLL-dummy is positive and significant. This is not only in line with the existing literature
but also with the focus of the IMF’s precautionary lending toolkit on crisis prevention as well as the fact that the large com-
mitted amounts have (usually) remain undrawn. It should be borne in mind, however, that once a country would actually
decide to draw down a very sizable amount of their FCL (or PLL), it is quite likely that the postulated mechanisms through
which large IMF financing can weaken the catalytic effect would start to unfold. It could even be exacerbated by the fact that
a single large drawing would result in a strong bunching of IMF repayments that will take place over a 3 /* to 5-year period.

4.6. Robustness

This section presents several robustness checks for our main findings. We focus on our baseline specification as displayed
in Table 3, column (3). As a first step, we exclude Euro area program countries (i.e., Cyprus, Greece, Ireland, and Portugal)
from our sample. With the exception of Cyprus, all of these programs entailed exceptional access to Fund resources. More-
over, all of them were accompanied by large-scale official financing from other Euro Area member states (either through
bilateral loans or through the EFSM, EFSF, or later ESM). At the same time, these programs were peculiar in a sense that these
countries did not have a financing need in foreign currency and all countries were part of a currency union. As can be seen
from the first column in Table 9, however, our baseline results do not seem to be driven by these particular programs.
Another possible concern regarding the robustness of our results might be that we also include programs which were treated
as precautionary such that approved funds were actually not being drawn upon. These programs typically aim at giving a

33 In principle, it would also be useful to look into the effect of IMF lending and program size on sovereign bond spreads. However, our identification strategy
only allows for lower-frequency data which leads to data-availability issues given the need for having comparable data for a broad set of countries and a long
historical time-series.

34 During the recent Covid-19 crisis Colombia (December 2020) and Morocco (April 2020) drew on their existing IMF credit line, albeit relatively limited
amounts in terms of GDP.

35 FCL arrangements have been historically among the largest IMF programs. For instance, throughout Mexico’s continued use of the FCL since 2009, a peak of
up to USD 88 billion has been approved by the Fund.
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Table 8
The effect of program size and the IMF's precautionary facilities.
(1) (2) (3) (4)
IMF program 37.493** 37.192** 37.493** 37.192**
(17.503) (17.320) (17.503) (17.320)
Access (in % of GDP) -4.355** -4.401** -4.355** -4.401**
(2.177) (2.201) (2.177) (2.201)
FCL -13.049 -30.880*
(9.358) (16.292)
Access#FCL 4.139*
(2.276)
FCL/PLL -13.049 -30.880*
(9.358) (16.292)
Access#FCL/PLL 4.139*
(2.276)
Real GDP Growth 0.254* 0.255* 0.254* 0.255*
(0.150) (0.149) (0.150) (0.149)
Investment Rate 0.461 0.454 0.461 0.454
(0.302) (0.300) (0.302) (0.300)
Capital Account Openness 3.205 3.223 3.205 3.223
(2.287) (2.289) (2.287) (2.289)
Institutional Quality 0.374 0.390 0.374 0.390
(0.244) (0.251) (0.244) (0.251)
US IR Differential 0.012** 0.012** 0.012** 0.012**
(0.006) (0.006) (0.006) (0.006)
FX Volatility -0.045"** -0.045*** -0.045*** -0.045***
(0.010) (0.010) (0.010) (0.010)
Banking Crisis -2.398 -2.291 -2.398 -2.291
(3.705) (3.714) (3.705) (3.714)
Currency Crisis -4.286* -4.109* -4.286* -4.109*
(2.262) (2.223) (2.262) (2.223)
Debt Crisis 13.135 13.304 13.135 13.304
(8.212) (8.292) (8.212) (8.292)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 1,577 1,577 1,577 1,577

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Section A.2 provides further details on sources and variable definitions including on all economic and political controls added in all
specifications.

seal of approval by the IMF to countries that typically do not face an imminent crisis. It could be argued that the catalytic
effect of these programs should be stronger. Column (2) thus shows the results of our baseline regression if we exclude
all precautionary arrangements. As can be seen, our results remain basically unchanged. Next, we test whether our findings
are influenced by the extent to which countries comply with IMF policy conditions that are attached to a program. If IMF
programs worked mainly through the influence that conditionality exerts on economic policies, we would expect a failure
to meet the conditions laid out in the lending agreement (i.e. 'bad’ program performance) to weaken the catalytic effect
(see, for instance, Edwards, 2006 or Jorra, 2012). We address this problem by adding a dummy variable to our regression
that takes the value one if a country was compliant with its IMF program.*® While theoretically convincing, the distinction
between 'good’ and 'bad’ program performance seems to be less important for our empirical results (see column (3)). In a next
step, we make use of the database on IMF conditionality from Kentikelenis et al. (2016) to control for the degree [ depths of
program conditionality as 'tougher’ programs might entail a stronger 'seal of approval’ and thus a stronger catalytic effect. Col-
umn (4) and (5) shows the baseline results if we control for a composite index of the total number of program conditions and
the total number of quantitative conditions, respectively. The estimated effect of program size remains of similar magnitude.?”
Column (6) in turn controls for the number of so-called 'prior actions’ - conditions that have to be fulfilled before the approval
of a program or the conclusion of a program review. A higher number of prior actions may indicate a weaker ownership of the
program on the side of the authorities (see IMF, 2019). A strong ownership is thought to be paramount for a successful program
implementation and hence for the catalytic effect. Again, our estimates for the coefficient of interest do not change materially.

In column (7) (Table 10), we add a measure of the degree of frontloading of a program. Specifically, we add the share of
the amount disbursed in the first half year of the program relative to the overall amount approved. We adjust for program
length by multiplying the respective share with the number of half year periods the program lasts. Again, our results regard-

36 Similar to Dreher and Walter (2010); Jorra (2012); and Papi et al. (2015), we code a program as not sufficiently complied with when more than 20 percent
of the credit amount agreed under an IMF program remains undrawn at program expiration.

37 Note that contrary to Stubbs et al. (2020) this study does not aim at estimating the (causal) effect of IMF conditionality. The idea behind this robustness test
is thus to simply control for the possibility that the identified effect of program size is driven by confounding factors related to the degree of conditionality.
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Table 9
Various robustness tests.
excl. EA program excl. precautionary control for  depths of conditionality depths of strength of
countries programs compliance (# of conditions) conditionality (# of QCs) ownership (# of PAs)
(1) (2) (3) (4) (5) (6)
IMF program  29.571* 33.576** 33.472* 47.978 57.696 36.617*
(16.914) (16.723) (18.499) (29.299) (35.970) (19.313)
Access -6.839* -7.389* -6.963* -8.520* -9.475* -8.782*
(3.686) (3.995) (3.690) (4.829) (5.024) (4.952)
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Controls (t-1) Yes Yes Yes Yes Yes Yes
Observations 1,508 1,448 1,530 1,385 1,385 1,385

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s nominal
GDP. The sample contains up to 103 countries and covers the 1990 to 2018 period. Section A.2 provides further details on sources and variable definitions
including on all economic and political controls added.

ing the effect of program size remain unchanged. The point estimate regarding the general effect of an IMF program also
remains in a similar range, while the coefficient is just rendered insignificant. However, this could be explained by a high
degree of multicollinearity between frontloading and the presence of a program which makes it difficult to empirically dis-
entangle all the different effects which potentially work through various channels. This is corroborated by the fact that we
also do not find a significant effect of frontloading on capital flows. At the same time, this could also be due to the fact that a
strongly frontloaded disbursement schedule might entail countervailing effects. On the one hand, it could strengthen the
coordination effect by providing upfront liquidity and by signalling that the IMF is confident that its involvement will be
effective. On the other hand, it might weaken the incentives for the government to implement adjustment measures in
the later part of the program which would in turn weaken the signalling effect of a program. As a result, these two counter-
vailing effects might actually cancel each other out. Despite the generally different nature of PRGT-programs, we also include
all PRGT-eligible countries and blended arrangements as a further robustness check (i.e. all programs where a country simul-
taneously had a program under the GRA and the PRGT, respectively). As column (8) shows, our results are robust to such an
approach. In column (9) we control for the country’s credit outstanding to the IMF as a factor that also serves as a criterion to
determine access under an IMF program. However, our results remain unchanged. In a next step, we address the potential
concern that using the FCC as a proxy for Fund liquidity violates the exclusion restriction in case the FCC were to increase due
to an activation of multilateral/bilateral borrowing lines triggered by an expectation that large future programs are on the
horizon (see also Section 4.2). Column (10) thus shows our baseline results when we use the Funds’s total unused lending
capacity (which includes all potential borrowing lines that supplement the quota funds) as an alternative measure of IMF
liquidity when constructing the instrument. As can be seen, our main results are robust to such an approach. Finally, we take
as an alternative for our first component of the instrumental variable (i.e. IMFprobability), a time-invariant, country-specific
measure instead of the cumulative, time-variant probability (see also Gehring and Lang, 2018). Taking all observations in the
sample period into account considers observations from future periods (i.e. t + 1,t + 2 etc.) to compute the probability in t.
Although this could well be deemed as conceptually problematic, column (11) shows that our estimates are not materially
affected by this modification.>®

Another possible concern regarding our identification strategy relates to the construction of the quota formula of the IMF.
The current formula includes a measure of capital flow variability which is intended to capture members’ potential need for
Fund resources. Countries with a higher quota (and thus potentially larger access to Fund resources) might thus be partic-
ularly prone to balance of payments crises. However, we would argue that this does not constitute a concern for our analysis
for the following reasons: First, the variability measure only has a small weight in the quota formula. Second, there is an
ongoing discussion at the Fund whether to even drop this variable from the quota formula as "empirical analysis suggested
that the existing variability measure, even when adjusted for economic size, is virtually uncorrelated with use of IMF
resources” (IMF, 2013, p. 26). In addition, our results remain unchanged when we add as a further control variable a measure
of trade openness which is another quota formula variable highly correlated with the variability measure (cf. IMF, 2013,
p. 18) and which might in addition capture a country’s capacity to service its external debt.

Lastly, we address the argument that the main reason why large programs are less effective at catalyzing capital flows is
that the political favoritism that might lead to large programs also undermines the credibility of enforcing IMF conditional-
ity. A common claim in the literature is that the IMF is mostly governed by its major shareholders and plays the roles best

38 In addition to these robustness checks, we proxy for different purposes of IMF programs by adding covariates such as the (lagged) level of international
reserves (measured in months of imports), the fiscal balance as well as public debt. Moreover, we control for the possibility that the catalytic effect is different
for IMF arrangements with democratic countries. All our general results remain more or less unchanged and are not reported for the sake of brevity.
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Table 10
Various robustness tests (cont.).
control for frontloading incl. PRGT control for IMF credit outst. ultimate IMF lending capacity constant probability
(7) (8) (9) (10) (11)
IMF program 24310 28.874* 32.604* 20.271 24.856*
(16.466) (16.467) (17.359) (12.376) (13.907)
Access -7.531* -7.434* -7.507* -5.469** -5.992*
(3.850) (3.930) (4.120) (2.788) (3.425)
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Controls (t-1) Yes Yes Yes Yes Yes
Observations 1,530 1,637 1,530 1,565 1,530

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s nominal
GDP. The sample contains up to 103 countries and covers the 1990 to 2018 period. Section A.2 provides further details on sources and variable definitions
including on all economic and political controls added.

suited to their national interests (see, for instance, Barro and Lee, 2005, p. 1251). In this context, it is argued for instance that
greater trade intensity with the U.S. raises the probability and size of IMF loans (Barro and Lee, 2005, p. 1252). Moreover,
Dreher et al. (2015) find that countries that are politically important face weaker stringency of loan conditions. They propose
temporary membership on the UN Security Council as a measure of political importance. Against this background, we add
this variable as well as a proxy for the economic proximity to the U.S. as further controls. As regards the latter, we follow
Thacker (1999) and Bird and Rowlands (2001) and use the share of total U.S. exports to each IMF member country as an
explanatory variable. All our results remain unchanged and are therefore not reported for the sake of brevity.

5. Conclusion

The success of an IMF program hinges to a large extent on its catalytic effect, that is, increasing the propensity of private
investors to hold financial assets in the country concerned. An extensive literature has therefore emerged investigating the
existence of the catalytic function as well as the appropriate conditions which have to be in place in order for private capital
flows to behave like 'bedfellows’ of official financing. So far, the empirical evidence on the presence of such a catalytic effect
of IMF lending has been mixed. In most of these previous studies, the role of the amount of financing provided by the IMF
has, however, been subject to limited scrutiny. At the same time, it is quite conceivable that too much official financing by a
senior creditor such as the IMF weakens the catalytic effect of a program by increasing the loss given default for private cred-
itors, which are junior to the Fund. Not least in light of the fact that the average size of IMF arrangements has increased and
larger arrangements have been agreed more frequently over time, understanding the effects of large volumes of IMF lending
becomes all the more relevant.

In this paper, we study the catalytic effect of IMF lending from a gross flows perspective and provide evidence that the
catalytic effect of IMF financial assistance is weakened - and potentially reversed - if the size of a program exceeds a certain
level. According to our estimates, a generally positive catalytic effect would be reversed once the amount of IMF financing is
above 5 percent of GDP. This threshold corresponds to the right tail of the actual distribution of programs approved over the
last decades. We show that this effect is mostly driven by a reduction of debt-type capital inflows of foreign residents which
supports our conjecture of an eventual crowding-out effect owing to the Fund’s preferred creditor status. Our findings add to
the debate on the optimal size of Fund-supported programs and can also inform the broader policy discussions on the ade-
quacy of IMF resources and the effectiveness of IMF programs in helping its members to solve their balance of payments
crises.
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Appendix A. Appendix
A.1. Derivation of formal results

A.1.1. Equilibrium conditions
The derivation closely follows the steps outlined in Corsetti et al. (2006). Hence, we also start by deriving the equations that

determine R and R;. Recall that the fraction of investors who withdraw in the interim period is denoted by x and depends on
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the realization of R. Given that those who withdraw is the proportion of investors who receives a private signal below the
critical value s*, the fraction x is given by

x = prob (s; < s*|R) = G(s* — R). (25)

This can now be used to derive an expression for R. From Eq. (6) we know that, if the IMF does not intervene, the country
defaults when R < R. At R = R, the mass of international investors who refuse to roll-over their loans is just sufficient to cause
a default of the country (cf. Corsetti et al., 2006, p. 452). This mass is given by G(s* — R). Plugging this into Eq. (6), we can
define the first equilibrium condition for R as

R=FR;

14K (26)

D-M

[G(s* —R) -DM]}

Turning to the case where there is an IMF intervention, the country will be in a crisis for any R such that R < R;. Again, the
critical mass necessary to cause a default is x = G(s* — Ry ). Using Eq. (8), we get the threshold for failure conditional on IMF
intervention, i.e.,

R=R|1+k (27)

D-M

[G(s* —Ry) -D—M—L}}

As mentioned before, the solvency threshold that is relevant for the IMF’s decision is different to that of the private investor
because of its preferred creditor status. The critical mass of speculators to cause debt liquidity-related problems that end up

in a default of IMF loans is higher and given by G(s* — Rumr). Using Eq. (11), we thus obtain

RIMF =Ry (1 + K) (28)

D-M “*p-m

[G(s* —Rig) -D — M| L }

What is left are the two equations determining the optimal triggers s* and S*. The IMF receives its signal S and assigns a
probability H(Rwr — S) to the failure of the country to repay at least IMF loans in period 2 despite its intervention in the
interim period. The IMF expected payoff (¥ r) is therefore

WimE = B- (l — H(RIMF — S)) -C. H(R{MF — S) (29)
where the constants B and C are meant to capture the respective benefits and costs of providing liquidity (cf. Corsetti et al.,
2006, p. 448). The IMF is allowed to lend to the country if and only if the expected payoff is non-negative. This is the case as
long as S > S*, where S” is defined by

« _ D -1 B
S"=Rmr—H <B’+7C . (30)

The last equilibrium condition determines the optimal trigger for private international investors, i.e., s*. The investor has to
consider more possible outcomes than the IMF. Independent of IMF intervention, the country will default on private loans
for any R such that R < R;. Upon receiving a signal 3, the investor assigns a probability G(R; — s) to the event of a default irre-
spective of the action carried out by the IMF. At the same time, the country will only default for R comprised between R; and
R if the IMF fails to intervene. Hence, the payoff function of private investors (# p) includes a term that accounts for the con-
ditional probability that the IMF fails to provide liquidity to the country, which is denoted by H(S" — R) (cf. Corsetti et al,,
2006, p. 453). Hence, the payoff function is determined by

#n=b[1- (GR —s) + f §(R—5) - H(S —R)dR)]

) . (31)
—c(G(RL —S)+ f gR—$)-H(S — R)dR),

where g(-) is the probability density function and the constants b and c capture the respective benefits and costs of lending to
the country. As usual, the optimal trigger s* for international investors is implicitly defined by the zero-profit condition (in
expected terms). Hence, from Eq. (18) it follows that

b S, (R :
m:G(RL—s)+ A g(R—s)-H(S" —R)dR. (32)

As shown by Corsetti et al. (2006), there is a unique value s* that solves this equation. The five Egs. (26), (27), (28), (30) and
(31) in five endogenous variables (R, R, Rr, S, and s*) completely characterize the equilibrium.

24



T. Krahnke Journal of International Money and Finance 135 (2023) 102856

A.1.2. Marginal effect of L
This appendix shows the derivation of Eq. (18) (see Corsetti et al., 2006, pp. 465). Differentiating Eqs. (12)-(14) and rear-
ranging, we get

ds’ 1-M/D dR

=2 1" )22 33
dL ( Rs‘K‘g(S* R)) dL’ ( )
ds’ 1-M/D dR, 1

= (1 A It E 34
dL ( &-wg@MJM) d " g(s —R) oY
ds” 1- M/D dR[MF K 1

= —(1+ _ . . . 35
dL ( Ri-(1+k)-g(s - RlMF)) . (1+kx) g(s* — Rivr) 33)

We define {;, {5, and {5 as follows
-1
1-M/D
R;-x-g(s* —R)

-1
1-M/D
G+&4vﬂv—&0

-1
1-M/D
GG=[1+ / — .
Ri-(1+x) -g(s* - RIMF)
Note that {;,{;,{3 € (0,1). Following Corsetti et al. (2006), we apply a change of variables and define
w=R—-s"wW=R-s"w, =R, —s* and wyr = Ryr — s*. Using (33), (34), and (35) we have

)

w ds”

= -a-me (36)

W gy G

a0 D g (37)

Wie _ 48 K G

a1 eg (1+K) W) (38)
Changing also variables in Eq. (16) and using (15) we have

b _ _ w _ _‘l B

brc™ G(wy) + . gw) - H(W,MF -w-H (ﬁ>>dw. (39)
Differentiating (39) and rearranging terms:

dW dWL dWIMF _

ﬁg4+ﬁ£5+7€6_0 (40)
where:

_ _ _ _ B

{4:g(w)'H(WIMF*W*H](ﬁ>>>0 (41)

(s =g(Wy)- [1—H|Wpp— W, —H! B 0 (42)

(Gs=8Wy)- |1 - MF — WL — BicC >

6= " gw) - h(w H (B ) )aw >0 43

67</W,_g( ) Wi — W — B+C w > ( )
Using (36), (37), and (38) this yields:

ds’ g ¥ F T

——=— L L <0. 44

dL (1 =4) + (1= &) +66(1 - G)) @
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A.2. Sources and description of the variables

Dependent variables

The source of countries’ gross capital flows and their components (FDI, portfolio equity and debt, other capital flows) is
the dataset developed by Broner et al. (2013) which has been extended with Balance of Payments data from the IMF. Data
from Broner et al. (2013) is available at https://datacatalog.worldbank.org/dataset/wps5768-gross-capital-flows-data-files.
The IMF’s Balance of Payments data can be accessed at http://data.imf.org/BOP.

The dependent variables are expressed as ratio to nominal GDP obtained from the World Bank’s World Development Indi-
cators (WDI), which can be accessed at https://data.worldbank.org/indicator/ny.gdp.mktp.cd.

The rating variable is the S&P long-term foreign currency ratings obtained from their website and converted to a numer-
ical scale following Gehring and Lang (2018).

Independent variables

IMF Program

Our indicator on whether a country had an IMF program in a certain year was constructed with data from the IMF’s web-
site and various program documents.

Program Size

Data on access to Fund resources was obtained from the IMF's website and various program documents, and the MONA
database. Generally, if a country had more than one arrangement in a given year, the more recent program was treated as the
relevant arrangement.>’

Real GDP growth

Real GDP growth has been obtained from the IMF’s International Financial Statistics (IFS, https://data.imf.org/IFS).

Investment rate

Countries’ gross fixed capital formation in percent of GDP obtained from the World Bank’s WDI (https://data.worldbank.
org/indicator/ne.gdi.ftot.zs).

Chinn-Ito index

An index measuring a country’s degree of financial account openness as initially introduced by Chinn and Ito (2006).
Source: http://web.pdx.edu/ ito/Chinn-Ito_website.htm.

Lending interest rate differential

Interest rate differentials vis-a-vis the United States have been calculated based on lending interest rate data from the
IMF’s IFS (https://data.imf.org/IFS).

Exchange rate volatility

A measure of exchange rate volatility constructed from monthly nominal USD exchange rate data obtained from the IMF's
IES (https://data.imf.org/IFS) by dividing the annual variance by the yearly mean of the exchange rate.

Institutional quality index

The institutional quality index is the overall political risk index from the International Country Risk Guide (ICRG) surveys,
published by the PRS group. The index ranges from zero to one and includes 12 weighted variables covering both political
and social attributes.

Crisis dummies

Yearly dummies for systemic banking crises, currency crises, and sovereign debt crises have been constructed from the
dataset developed by Laeven and Valencia (2018), considering only the first year of a systemic banking crisis as a crisis year.

Instrumental variables

Bartik shift-share instrument for IMF program

The instrument for IMFprogram is an interaction of backward-looking IMF probability (the share of years with IMF pro-
gram since 1967) and the IMF’s one-year Forward Commitment Capacity (FCC) as shift variable. The FCC is a measure of the
resources available to the Fund for new financial commitments obtained from individual IMF Annual Reports.

Access limits

Countries’ access limits were calculated by multiplying countries’ historical IMF Quotas with historical cumulative quota-
based access limits. Quotas were accessed at the country-specific IMF websites and the cumulative access limits are taken
from IMF documents on the regular reviews of access limits. Access limits are expressed in percent of nominal GDP, which
has been obtained from the World Bank’s WDI (see above).

39 Two exceptions are India (1991), where two subsequent programs beginning in the same year are treated as one program and Argentina (2003), where the
program from January to August is considered as the relevant one for the year 2003 and the program starting in September 2003 is treated as starting in January
2004 only.
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Table A1
Descriptive statistics: Baseline Sample.
Mean p25 Median p75 SD

Gross capital inflows 9.23 2.25 5.65 10.12 37.36
FDI inflows 4.46 1.11 2.56 4.80 17.59
Portfolio equity inflows 0.41 0.00 0.02 0.51 2.10
Debt inflows 4.36 -0.06 2.37 5.60 28.90
IMF program 0.29 0.00 0.00 1.00 0.45
Access 3.15 0.97 1.92 4.09 324
Access limit 5.16 2.83 4.03 6.19 3.76
FCC 155.06 71.88 89.03 198.97 123.23
IMF probability 0.28 0.00 0.24 0.47 0.26
Real GDP growth 4.08 2.06 3.95 6.07 4.73
Investment rate 23.38 19.58 2241 26.13 6.02
Financial account openness 0.62 -1.20 1.07 2.36 1.52
Institutional quality 70.18 62.42 70.25 78.08 10.79
Interest differential 13.35 1.39 5.35 12.28 122.20
Exchange rate volatility 2.13 0.00 0.01 0.09 31.13
Banking crisis 0.03 0.00 0.00 0.00 0.16
Currency crisis 0.03 0.00 0.00 0.00 0.16
Debt crisis 0.01 0.00 0.00 0.00 0.08

Notes: The baseline sample (without any controls) consists of 2,444 observations. Given limited data availability for a number of cases, the number of
observations reduces once we add the covariates.

Table A2
Aggregate capital inflows - effect of program size.
Estimation Method v 1\% \%
(1) (2) (3)
IMF program 36.852** 37.557** 31.517*
(18.654) (17.572) (16.732)
Access (in % of GDP) -4.429**
(2.216)
Access (in % of GDP), instrumented -6.985*
(3.699)
Real GDP Growth 0.442** 0.254* 0.072
(0.204) (0.150) (0.140)
Investment Rate 0.626* 0.448 0.459**
(0.363) (0.300) (0.230)
Capital Account Openness 3.394 3.238 3.119
(2.489) (2.302) (2.241)
Institutional Quality 0.292 0.395 0.321
(0.270) (0.254) (0.255)
US IR Differential 0.012** 0.012** 0.011*
(0.006) (0.006) (0.006)
FX Volatility -0.053*** -0.045"** -0.038***
(0.014) (0.010) (0.011)
Banking Crisis -8.546 -2.263 2.232
(5.414) (3.723) (5.753)
Currency Crisis -8.029* -4.170* -1.415
(4.339) (2.256) (2.997)
Debt Crisis -3.922 13.354 23.858*
(5.170) (8.316) (13.520)
Country FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 1,550 1,550 1,550

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s nominal
GDP. Section A.2 provides further details on sources and variable definitions including on all economic and political controls added in all specifications.
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Table A3
Aggregate capital inflows - effect of program size (in percent of quota).
Estimation Method v v v
(1) (2) (3)
IMF program 36.852** 36.708"* 36.802*
(18.654) (17.427) (18.054)
Access (in % of IMF Quota) -0.046**
(0.023)
Access (in % of IMF Quota), instrumented -0.016
(0.028)
Real GDP Growth 0.442** 0.254 0.377**
(0.204) (0.161) (0.191)
Investment Rate 0.626* 0.607* 0.619*
(0.363) (0.342) (0.352)
Capital Account Openness 3.394 3.513 3.435
(2.489) (2.394) (2.471)
Institutional Quality 0.292 0.255 0.279
(0.270) (0.227) (0.251)
US IR Differential 0.012** 0.013** 0.012**
(0.006) (0.006) (0.006)
FX Volatility -0.053*** -0.049*** -0.051***
(0.014) (0.011) (0.012)
Banking Crisis -8.546 0.315 -5.476
(5.414) (3.833) (5.235)
Currency Crisis -8.029* -1.780 -5.864
(4.339) (2.074) (4.082)
Debt Crisis -3.922 0.347 -2.443
(5.170) (4.296) (4.570)
Country FE Yes Yes Yes
Year FE Yes Yes Yes
Controls (t-1) Yes Yes Yes
Observations 1,550 1,550 1,550

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Significant at 1%; **significant at 5%; *significant at 10%. The
dependent variable is the country’s gross capital inflows by foreigners (CIF), measured as changes in liabilities of the reporting country’s residents held by
foreign nationals. Access to IMF resources under a Fund-supported program is measured as the total amount approved relative to the country’s IMF quota.
Section A.2 provides further details on sources and variable definitions including on all economic and political controls added in all specifications.
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Table A4
Different types of capital inflows - baseline specification.
Type of Inflow FDI PlLe Debt
(1) (2) (3)
IMF program 8.837 0.006 23.219*
(8.492) (0.449) (11.958)
Access (in % of GDP), instrumented -0.345 -0.042 -6.625™*
(0.899) (0.080) (3.376)
Real GDP Growth 0.023 -0.000 0.056
(0.068) (0.008) (0.119)
Investment Rate 0.198** -0.001 0.267
(0.087) (0.009) (0.202)
Capital Account Openness 1.847 -0.024 1.309
(1.556) (0.044) (0.913)
Institutional Quality 0.057 0.008 0.259
(0.077) (0.010) (0.235)
US IR Differential 0.003 0.000 0.008*
(0.003) (0.000) (0.004)
FX Volatility -0.008 -0.001 -0.028**
(0.006) (0.001) (0.011)
Banking Crisis -1.012 -0.068 3.276
(1.682) (0.364) (5.180)
Banking Crisis -0.432 -0.330 -0.708
(0.755) (0.304) (2.981)
Debt Crisis 0.801 0.286 22.815*
(3.460) (0.403) (12.177)
Country FE Yes Yes Yes
Year FE Yes Yes Yes
Controls (t-1) Yes Yes Yes
Observations 1,547 1,515 1,518

Sources and notes: robust and clustered standard errors in parentheses. IV regressions. ***Signif-
icant at 1%; **significant at 5%; *significant at 10%. The dependent variables are the different
components of the country’s gross capital inflows by foreigners, measured as changes in liabilities
of the reporting country’s residents held by foreign nationals. The debt component is computed as
the sum of portfolio debt liabilities and other investment liabilities. Access to IMF resources under
a Fund-supported program is measured as the total amount approved relative to the country’s
nominal GDP. Section A.2 provides further details on sources and variable definitions including on
all economic and political controls added in all specifications.
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Fig. A.1. Argentina - IMF repayments and refinancing conditions. Sources and notes: The data is taken from Bloomberg and the IMF website. The left figure
(a) shows the projected repayments to the Fund that resulted from the disbursements under the 2018 SBA. The right figure (b) shows the yield of 10-year
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Fig. A.2. Average gross capital inflows around program approval. Sources and notes: Average gross capital inflows (CIF) around the time of IMF program
approval (t —5,...,t+5).
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