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Motivation

. Substitution and complementarity are ubiquitous.
. The received wisdom concerning techniques for these problems stands
on dubious theoretical and methodological ground.

. Substitutability should be a hypothesis, not an assumption.

. Many choices situations jointly depend on one another.
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The Topics of Interest

e Substitution in Policy and Choice

* What are substitutes and complements? Interdependent options.
* How can we know when we have found it? Testing must be explicit.

* Why does it matter?
We can leverage theories that explain more nuanced variation in choice
and improve the correspondence between choice-theoretic models and
their statistical rendering.

Moral and Motivation:
Different decision makers may make different choices under largely
identical conditions.
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A Definition

e Marginal rate of substitution:
e The rate at which a (policymaker) is willing to trade a unit of policy

A for a unit of policy B, total satisfaction remaining the same, is the
marginal rate of substitution of policy B for policy A.
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Relevant Literature

e Theory
* Foreign policy substitutes (Most and Starr 1984; JCR’'00; Clark'01).

* Vote choice (Alvarez and Butterfield 2001a,b).

* Agent specific choice models: (BdM?*5?)

Need: Techniques for the examination of specific hypotheses about
choice in the presence of multiple related instruments.

Example: Democratic and Republican presidents showcase different
patterns of substitution in employing economic sanctions and military
force.
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e The Received Wisdom:
Multinomial Logit (JCR 2000; Clark 2001)

* The IlA Property
x The Red Bus,Blue Bus Example
x Why Econometricians warn against the model for close substitutes.

* Aggregation over discrete choices.
« Choices are aggregated, not rendered interdependent.
* Focus moves from agency and choice with explicit microfoundations.

* The real problem:
Tests rely on no explicit parameterization of substitutability
or complementarity and cannot endogenize context dependent
claims about rates of substitution in choice.
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e The Received Wisdom (Advanced):
Multivariate Probit (Clark and Reed 2002)

* Correlated Errors:
Relegates substitution effects, the theoretical process, to nuisance
parameters. Does a presence or lack of correlation in the stochastic
component correspond to the posited theoretical process?
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e The Received Wisdom (Advanced):
Multivariate Probit (Clark and Reed 2002)

* Correlated Errors:
Relegates substitution effects, the theoretical process, to nuisance
parameters. Does a presence or lack of correlation in the stochastic
component correspond to the posited theoretical process?

* Agent choice: Recognizes the need for action/strategy specific models
as fundamental to models of choice.
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e The Received Wisdom (Advanced):
Multivariate Probit (Clark and Reed 2002)

* Correlated Errors:
Relegates substitution effects, the theoretical process, to nuisance
parameters. Does a presence or lack of correlation in the stochastic
component correspond to the posited theoretical process?

* Agent choice: Recognizes the need for action/strategy specific models
as fundamental to models of choice.

* Issue: The real problem from before still applies — no explicit
parameterization of substitution or complementarity in choice.
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Simultaneous Choice Models

e The Setup

y1 = XiB1 + ay; + € (1)

Yy = XoB2 + aay] + €2 (2)

e X; and X, are sets of exogenous variables that satisfy rank and order
conditions, €1 and €, are bivariate normal random errors with correlation
0, and B and « are parameters to be estimated.

e Substitution means « < 0.
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Coherence Defined

e Coherence —

“A model is coherent if for each possible value of the regressors,
X, and errors, €, there exists a unique corresponding value for the
endogenous variables, Y." (Lewbel 2000, p.2)

Intuition: The inclusion of binary endogenous regressors obscures the
measurement of dependent variables in the system. Between the
coefficient on the included endogenous dummy variable and 0 are regions
of incoherence.

e What do you do? Use methods for simultaneous equations.

e \Who cares? Estimates derived from incoherent models are nonsensical.
Heckman (1979): a necessary condition for the existence of the model.
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lllustration:
Suppose, where I-] is the indicator function,

vy = [ X181+ a1 (1| XoB2 + aoys + €2 > 0]) +€1 > 0], (3)
Yo = I[legz -+ OCQ(I[XLBl + a1Y2 + €1 > 0]) + €, > O]. (4)

From y; = 1, we can write
Ys-j =1— XjPj+e€ = —aj or
y3-j=0— X;Bj+¢€; = 0.

From y; = 0, we can write

Ya—j=1— X;pj+ € < —aj, or
Y3—j = 0— X]"B]'—|—€]' < 0.
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Combine to define y; = 0,1 if,

0> XLB1 +€1 > —mq
0> XQIBZ + €, > —no.

Combine and note that y; # 0,1 if,

—w1 > Xyp1+€ >0
— Ny > X2132—|-€2 > 0.

Robert W. Walker
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Estimation Issues

e Multistage approaches are almost always coherent.

Y1 F(Bo + B1x1 + B3x3 + a1¥; + €1) (9)
yo = F(Bo+ Baxa+ B3xz + azfj; +€2). (10)

e Discrete endogenous regressors (one or both) require recursion and
estimation via the method of simulated moments (McFadden 1989).

1 = F(Bo+ Bix1+ Bsxz + aryd; + €1)
Yo = F(Bo+ Baxo+ Bsxz + axy(l —d;) + €2).
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The Monte Carlo Analysis

The Monte Carlo is simulated using these relations.

. B1 a1 P2 B3 + a1B3 X162 + €1
4 - 1—oc10c2x1+1—0c1042x2+ 1—ajap X3+ 1—ajap (11)
. a1 B2 Bs + a1B3 a1€2 + €1
2 n 1-— alale + 1-— DélDézxz + 1-— K1 3+ 1-— X1 ' (12)
We estimate in columns 1 and 3
yii = F(Bo+Buxi+Baixs+may2 +e€1) (13)
v2 = F(Bo+ Banx2 + Baoxz + a2ys + €2). (14)
and we estimate this in columns 2 and 4.
yi = F(Bo+ Puxi + Barxs +wfs +e€1) (15)
y2 = F(Bo+ Paxa+ Baxs + axff] + €2). (16)
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FIML

Beta_11 .6811406
S. E. .1213415
Truth 666 Mean
beta_11d .9115069
se .1403711
beta_11h .6895964
se .1212237
beta_11bd .6539378
se .1309942
beta_11bh .6910119
se .1181236
FIML
Beta_31 1.370296
S. E. .3244788
Truth: 1.33 Mean
beta_31d 1.916899
se .2663517
beta_31h 1.382441
se .324845
beta_31bd 1.172659
se .2423864
beta_31bh 1.387116
se .3180479

.1164462
.0113406

.1465613
.0168358
.1162709
.0114222
.1135401
.0237515
.1150053
.0106472

.3093077
.0412914

Std. Dev.

.034153

.3086084
.0396733
.1891719
.0374253
.3027473
.0384076

FIML
Beta_22
S. E.

beta_22d
se

beta_22h
se

beta_22bd

se

beta_22bh

se

FIML
Beta_32
S. E.

Truth: 1.33

.2702946

beta_32d
se

beta_32h
se

beta_32bd
se

beta_32bh
se

.6846232
.1218266

.9109614
.1404087
.6895911
.1213142
.6514663
.1312735
.6902657
.1182104

1.359406
.32563815

Mean

1.921992
.2667163
1.389789
. 325264
1.170904
.241801
1.393074
.318418

.1139043
.0117317

.1448568
.0169122
.1154366
.0116739
.1119293
.0242657
.1121248

.010895

.3124907
.0411576

Std. Dev.

.2773941
.0361787
.3135738
.0401687
.1927695
.0374852
.3067051
.0390636
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Alpha_11

S. E.

Truth: 0.5
.2426272
.0192608
.1098025
.015767
.2078229
.0371
.1086871
.0153346

alpha_1bd
se

alpha_1bh
se

.5063703
.1272848

Mean

1.818483
.2326029
.4990921
.1133897

2.56393
.2237065
.4983741
.1119813

.0996237
.0174278

Std. Dev.

.2341499
.0179273
.1081299
.0161396
.1997046
.0368279
.1064376
.0157154

FIML
Alpha_2
S. E.

Truth: 0.5

alpha_2bd
se

alpha_2bh
se

.5045532
.1276951

.816353

.2328339
.4964979
.1132344
2.
.2231221
.4963918
.111851

568691

.1029493
.0182124

Std. Dev.
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Table 1: Rows 1 and 2 are univariate estimates and rows 3 and 4 are bivariate (b). Rows

1 and 3 have dummy endogenous regressors (d) and rows 2 and 4 contain predicted values

— hats — from (pseudo) reduced form regression (h).
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Three central results:

e The use of binary endogenous regressors mischaracterizes both the relationship among
endoegnous choices and significant overconfidence in inferences regarding exogenous
processes that are directly related to both actions.

e Exogenous relationships with a single policy are well estimated by both approaches,
though the endogenous misspecification increases the imprecision of the estimates.

e Even in the presence of properly specified LIML models with orthogonal regressors and
errors, the implications of treating the prediction as data result in slight overconfidence
regarding the endogenous relation.
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Pulling LIML Up by The Bootstraps

e Three approaches to obtaining proper estimates of uncertainty,

* FIML (the holy grail)
* a correction (e.g. Maddala 1983), or

* the bootstrap.

e Simulation Results:
For ease of implementation, we prefer bootstrap standard errors. The summary
findings from the simulations are that bootstrap standard errors have almost identical
coverage probabilities that are invariant to the correlation in the stochastic elements.
The Maddala correction does not fare so well, especially when the amount of noise

Increases.

June 27, 2007



Results

Table 2: LIML Estimates: Sanctions

Robert W. Walker

Variable Coefficient Std. Err. Min. Max.
Democracy -0.037** 0.012 -.071 -.0099
Capabilities 10.356** 1.823 6.473 13.085
In(Dyadic Trade) 0.073** 0.021 041 117
US Unemployment 0.039 0.024 -.008 .092
MID Hostility to US 1.05** 0.249 574 1.495
Alliance Similarity 0.242F 0.127 -.1271 597
Democratic Administration -0.385° 0.201 -1.01 -.018
Election Year 0.025 0.079 -.191 213
Regime Clarity (Foreign) -0.038** 0.014 -.0665 .003
Year 0.025** 0.004 .015 .033
Force 0.184** 0.067 .085 .373
Democratic Force -0.22%* 0.062 -.397 -.147
Intercept -50.735** 8.198
N 3917
Log-likelihood -844.851
X2) 327.231
Significance levels : t:10% *:5% *x: 1%
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Democrats are likely to substitute force for economic sanctions — sanctions are less likely as force becomes more likely.
Furthermore, Democrats are less likely to use sanctions.
Republicans are likely to complement a propensity to use force with supporting economic sanctions.

More democratic states are less likely to endure sanctions, but states that trade more with the US and states that have more
similar alliance portfolios are more likely to endure sanctions.
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Table 3: LIML Estimates: Force

Variable Coefficient Std. Err. Min. Max.
Democracy -0.046" 0.028 -.091 .008
Capabilities 15.332 13.944 -7.26 41.66
US Unemployment 0.047 0.056 -.076 17
In(Distance) -0.373 0.235 -.819 175
MID Hostility to US 3.265"* 0.396 1.903 4.462
Alliance Similarity -0.042 0.385 -1.192 671
Capability Ratio of Foreign -2.943 4.554 -10.735 4.077
US Share of Trade -0.035** 0.008 -.0523 -.0166
Democratic Administration 0.5 0.49 -.803 2.675
Election Year -0.229 0.197 -.774 182
Sanctions -0.065 0.219 -.602 469
Democratic Sanctions 0.564" 0.338 -.171 1.962
Intercept 0.845 2.294
N 3917
Log-likelihood -140.85
X{12) 452.308
Significance levels : t:10% *:5% *x: 1%

e Hostility increases the likelihood of uses of force.
e Trade dependence on the US makes force less likely (in part because it makes sanctions more valuable).
e Weakly, Democratic presidents augment economic sanctions with uses of force.
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Graphics
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Figure 1: Sanctions as a Function of Force and Democrats
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Figure 2:
Estimates.
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Coefficient
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Directions for the Future

e Estimating more interesting coherent systems and applying them to
interesting problems that seem likely to depend on realizations rather
than propensities. For example, signalling via an action (commitment).
These are those listed earlier for another day.

e More general classes of comparison for computing proper estimates of
uncertainty. The results for a recursive strategic model (from a project
with Signorino and Bas) and these results lend support to the view that
bootstraps are sufficient, but greater detail is needed.

e We must integrate these decision theoretic insights with broader
insights in modelling strategic interaction to capture not only choice
interdependence but also strategic interdependence.
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Motivation
SCHOLARLY VIEWS

“. .. policymakers may think that the decisions with regard to
capital account liberalization and choice of exchange rate regime
are independent, but in fact they are not.” — Mann (1997)
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Motivation
SCHOLARLY VIEWS

“. .. policymakers may think that the decisions with regard to
capital account liberalization and choice of exchange rate regime
are independent, but in fact they are not.” — Mann (1997)

EMPIRICAL EVIDENCE

Capital controls and fixed rates are delicately tied

A ROLE FOR PARTISAN POLITICS?
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Research Question(s)

1. Do political parties opt for different policies?

Left governments choose fixed rates
Left governments choose capital controls
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Research Question(s)

1. Do political parties opt for different policies?

Left governments choose fixed rates
Left governments choose capital controls

2. Do political parties choose different relationships among policies?

Left governments require stricter controls for a given level of fixity
Left governments require greater fixity from a given level of controls

Answer: Yes! Left governments behave differently.

LEFT PARTIES DIFFER IN MARGINAL RATES OF POLICY SUBSTITUTION
CONSISTENT WITH DISTRIBUTIVE CLAIMS.

Wash U EITM - Applications to IR/Comparative June 27, 2007
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Roadmap

1. Capital controls and exchange rate regime choice are related.
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The Variables of Interest

EXCHANGE RATE REGIMES

e Defined: System determining national exchange rates
e Intuition: Fixing prices or quantities?

e Consequences: Tradeoff between credibility and flexibility.

EXCHANGE RATE REGIMES, IF MARKETS
ARE INCOMPLETE, HAVE ADJUSTMENT AND
DISTRIBUTIVE CONSEQUENCES.
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Fixed Rate Regime
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Capital Controls

Empirical Evidence

Edwards (1996), Bernhard and Leblang (1999)

Robert W. Walker

Leblang (1999), Broz (2002), Clark (2002)

Fixed Rate Regime

e Capital controls influence the choice of exchange rate regime.
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Capital Controls

Empirical Evidence

Quinn (1997, 1998), Oatley (1999) Schulze (2000)

Alesina et al. (1994), Leblang (1997)

Robert W. Walker

Fixed Rate Regime

e Exchange rate regimes influence the decision to adopt capital controls.
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Political Economy of International Finance
Partisan Theories of Individual Policies

e Definitions: Parties are
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Political Economy of International Finance
Partisan Theories of Individual Policies

e Definitions: Parties are

* preferences over inflation and output or,
* agents of societal classes (labor/capital)
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Expectations

1. Exchange rate regimes and credibility
Left has a credibility problem by assumption
Fixed rates overcome this problem.
Expectation: Left prefers fixed rates.
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Expectations

1. Exchange rate regimes and credibility
Left has a credibility problem by assumption
Fixed rates overcome this problem.
Expectation: Left prefers fixed rates.

2. Capital controls and trapping
Capital controls ease capital taxation
Left constituencies benefit from capital taxation
Expectation: Left prefers capital controls
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Univariate Hypotheses

,,,,,,,,,,,,,,,

Capital Controls | eft Govts. — Fixed Rate Regime

,,,,,,,,,,,,,,,

Partisanship is theoretically related to both choices.

The evidence is weak for capital controls, nonexistent for regime choice.
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Political Economy of International Finance
Partisan Substitution in International Finance

e Phillips curve and class-based explanations differ for controls.
e Controls transform exchange rate stability into an excludable good.

e Two explanations emerge:

1. Credibility dominates,
Exchange rate regime choice differentiates Left governments.

2. Distributive concerns dominate
Capital controls differentiate Left governments.
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Research Hypotheses

Capital Controls Left Govts. Fixed Rate Regime

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Central Hypothesis: Partisanship influences the relation among choices ]

1
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Simultaneous Binary Choice
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X1 and X2
€1 and €

B and «

Simultaneous Binary Choice

Uce = X1P1+ artipgp + €1
Uprr = X2P2 + daticc + €2
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Uce = X1P1+ artipgp + €1
% —
Upgr = X2P2 + aalicc + €2

Usc Is the unobserved utility for capital controls.
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Simultaneous Binary Choice

Uce = X1P1+ artipgp + €1
Upgr = X2P2 + aalicc + €2

Usc Is the unobserved utility for capital controls.

Urpr 1S the unobserved utility for a fixed exchange rate.

X1 and X, satisfy rank and order conditions.

€1 and €> are i.i.d. normal random errors.

B and «

Robert W. Walker

June 27, 2007



Simultaneous Binary Choice

Uce = X1P1+ artipgp + €1
Upgr = X2P2 + aalicc + €2

Usc Is the unobserved utility for capital controls.

Urpr 1S the unobserved utility for a fixed exchange rate.

X1 and X, satisfy rank and order conditions.
€1 and €> are i.i.d. normal random errors.

B and « are parameters of interest.
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Uce

UERR

Simultaneous Binary Choice

Uce = X1P1 + artipgp + €1
Upgr = X2P2 + aalicc + €2
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Simultaneous Binary Choice

Uce = X1P1 + artipgp + €1
Upgr = X2P2 + aalicc + €2

Uce
UERR
Substitution implies o < 0.
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Simultaneous Binary Choice

Uce = X1P1+ artipgp + €1
N *
Uprr = Xof2 + walicc + €2
Uce
UERR
Substitution implies &« < 0.
oy < 0:Tuse =1 uirp
Complementarity implies & > 0
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Sample and Indicators

e Time-Series Cross-Section Data

Cross-Sections: 18-21 OECD countries?
Years: 1967 to 1995

e Measures of Central Concepts

Capital Controls: (i) IMF indicators and (ii) Quinn's openness
Exchange Rate Regimes: (i) IMF indicators and (ii) Reinhart-Rogoff

2The countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, (Greece),
Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, (Portugal), (Spain), Sweden, Switzerland,
and the United Kingdom.
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Sample and Indicators

e Time-Series Cross-Section Data

Cross-Sections: 18-21 OECD countries?
Years: 1967 to 1995

e Measures of Central Concepts

Capital Controls: (i) IMF indicators and (ii) Quinn's openness
Exchange Rate Regimes: (i) IMF indicators and (ii) Reinhart-Rogoff
Left Governments: (i) 50% + 1 seats and (ii) 50% + 1 of cabinet posts

2The countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, (Greece),
Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, (Portugal), (Spain), Sweden, Switzerland,
and the United Kingdom.

June 27, 2007



Table 4: Comparison of Estimates

Equation for Capital Controls (NOTE: Controls=1)

Coefficient  S. E. Z | Variable | Coefficient  S.E. Z
-0.046 0009 -5.376 Bank;_1 -0.036  0.006  -5.923
-0.0187  0.013  -1.388 il -0.024  0.012  -2.044
0.097  0.025  -3.804 Currentaccount 0.0636  0.020  -3.184
-0.001  0.005  -0.253 Openness;_; -0.008  0.004  -2.222
-0.375 0.253 -1.481 Majority govts. -0.280 0.191 -1.466
4493 1382 3.25 Left govts. 1.622  0.273 5.936
-0.207 0.078 -2.647 Partisan Center of Gravity -0.311 0.072 -4.341
-3.405  0.481  -7.074 CBI -3.419  0.448  -7.638
-0.061 0017  -3.639 Contagion -0.051  0.013  -3.828
4663  0.539 8.648 Constant 4691  0.444  10.576
2.041  0.663 3.079 Left*y;
0.499  0.077 6.473 v 0.614  0.06 10.287

Robert W. Walker
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Equation for Fixed Exchange Rates

0.029 0.005 5.247 Bank;_4 0.033 0.005 6.31
0.011 0.003 3.8 Openness;_q 0.010 0.003 3.659
2.891 0.427 6.771 CBI 2.761 0.450 6.132
0.654 0.136 4.794 PR 0.608 0.126 4.82
0.064 0.050 1.274 Partisan Center of Gravity 0.076 0.041 1.835
-2.905 0.245 -11.858 Constant -2.918 0.243 -11.988
0.034 0.041 0.825 Left*y]

0.218 0.027 8.224 Vi 0.244 0.021 11.772

Disturbance correlation
-0.748 0.118 13.1352 0 | -0.850 0.062 31.438

Lagged variables are indicated with -; 1 to control for adaptive effects.
A likelihood ratio test between them yields x? of 39.10, 2 degrees of freedom.

Robert W. Walker
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Robert W. Walker
Probit vs. Simultaneous Probit

IMF 1+ Control

0 1 Total
Predicted 0 138 12 150
Value 1 20 314 334

Total 158 326 484

SIMULTANEOUS PROBIT

IMF 14+ Control

0 1  Total
Predicted 0 132 12 144
Value 1 20 314 340

Total 158 326 4384

PROBIT

Table 5: Simultaneous Probit improves upon Probit
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Partisan vs. Simultaneous Probit

IMF 14+ Control

0 1  Total
Predicted 0 149 12 161
Value 1 9 314 323

Total 158 326 4384

PARTISAN PROBIT

IMF 1+ Control

0 1  Total
Predicted 0 138 12 150
Value 1 20 314 334

Total 158 326 484

SIMULTANEOUS PROBIT

Table 6: Predicted vs. Actual Values
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Model Performance

Reinhart-Rogoff Pegs

0 1 Total

Predicted 0 317 52 369
Value 1 27 38 115
Total 344 140 484

PERCENT CORRECTLY PREDICTED = 83.6%

IMF Capital Controls

0 1 Total

Predicted 0 149 19 168
Value 1 17 299 316
Total 166 318 461

PERCENT CORRECTLY PREDICTED = 92.6%

Table 7: Predicted vs. Actual Values
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Figure 3: Partisan Politics through Time
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Figure 4: Partisan Rates of Substitution
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Figure b: Partisan Politics through Time
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Summary and Conclusions

e Partisan governments have distinct preferences over exchange rate
regimes and capital controls, a relationship muddled by simultaneous
equations bias.

e Capital controls and exchange rate regime choice depend on the
partisanship of the government as Left governments suffer from a
“credibility deficit” and substitute policies differently.

e Simultaneous choice is important.
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Future Research:

e The sequencing of liberalization and partisan political competition

e Do these results obtain outside of the OECD?

e Do patterns of policy substitution differ in other politically meaningful
contexts?
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Robert W. Walker
Testing Marginal Rates of Substitution in a Random
Utility Model

% * *
Ucc X114 a1Uprg + 1gUERg T €1

* k *
Uprr = XoP2+ tolice + doglice + €2

Yields reduced forms, where d is the indicator for contingent substitution,
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Testing Marginal Rates of Substitution in a Random
Utility Model

S S x
Ucc = Xif1+ aiUppg + X1gUErg 1 €1

* * *
UERr = X2,52 + QU + KpgUce + €2

Yields reduced forms, where d is the indicator for contingent substitution,

uce = Xy + mXo +dms X, + 11
uERR = 7T4X1 + d7T5X1 + 7'[6X2 + 1o
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THE METHODOLOGY

1. Estimate reduced form equations for all dependent variables.

2. Use reduced form estimates to recover consistent estimates of

A K A 5k A d Ad
Ucc, Uprprs Uee, and Uigpg.

3. Estimate the structural forms using predicted endogenous regressors.
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THE METHODOLOGY

Estimate reduced form equations for all dependent variables.

Use reduced form estimates to recover consistent estimates of
Ak Ak A d* A d *
Ucc, Uprrs Ueer, and UEgp.

Estimate the structural forms using predicted endogenous regressors.

Use case-based resampling for standard errors.
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Binary Endogenous Regressors

Capital Controls (17)
(18)
(19)

(20)

(21)
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Binary Endogenous Regressors

Capital Controls = I[ug- > 0] (17)
= I[X1B1+ a1|urggr > 0] + €1 > 0] (18)

(19)

(20)

(21)
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Binary Endogenous Regressors

Capital Controls = I[ug- > 0] (17)
— IXLBl —|_ 0(1 [uERR Z O] + 61 Z O] (].8)
= IXLBl —+ 0(1[[2(2132 + Oéz[uéc > O} + e > Ol +e1 > 0] (19)
ERR
(20)
(21)
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Binary Endogenous Regressors

Capital Controls

Ifugc > 0] (17)
I[[X1B1 + a1{upgrg > 0] + €1 > O] (18)
I:XLBl —+ 0(1[[2(2132 —+ Déz[uéc > 0} + e > Ol +e1 > 0] (19)
ERR
X1B1+ a1l[Xofo + €2 > —ar] > —€ (20)
ERR
(21)
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Binary Endogenous Regressors

Capital Controls

Iuge > 0] (17)
I:Xl,Bl —|_ 0(1 [uERR Z O] + 61 Z O] (].8)
I[X1B1 + a1 I[XaBa + aslucc > 0] +e€2 > 0] +€1 > 0] (19)
ERR
X1B1+ a1l[Xofo + €2 > —ar] > —€ (20)
ERR
X1B1+ a1l[Xofr + €2 > 0] < —€3 (21)
ERR
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Binary Endogenous Regressors

Capital Controls = I[ug- > 0] (17)
= I[Xip1 + a1[upg > 0] + €1 > 0] (18)

= IXLBl —+ 0(1[[2(2132 + Déz[uéc > O} + e > Ol +e1 > 0] (19)

ERR
1 = Xiprtwl[Xofote > —a] > —6 (20)
ERR
0 = X1ﬁ1 + 0(11[2(2132 + e, > Ol < —€1 (21)
ERR

Binary indicators take neither or both of two mutually exclusive values
when X;B; + €; has support in [0, a;].
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Figure 6: Component Measures of Capital Controls
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