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Abstract

This paper analyzes the heterogeneous direct and spillover effect of capital control on gross
capital flows across three major institutional sectors namely public sector, banks and corporate.
The paper examines the possible heterogeneity in the effect of capital control on the capital
inflows to these institutional sectors using spatial econometric models. The empirical findings
indicate that the direct effect of capital control moderates portfolio inflows to public sector
whereas the portfolio inflows to banks and corporate sector does not respond to the capital
control measures. The spillover effect of capital control increases capital inflows to all sectors in
other countries. The paper explains the observed heterogeneity in the capital control effects by
introducing signaling effect in a portfolio choice model. The paper argues that the heterogeneous
direct effect is driven by private signals of capital control received by the investors about the
state of economy whereas the spillover effect of capital control is mainly driven by the hedging

and search for better yield.
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Capital Control and Heterogeneous Impact on Capital
Flows

1 Introduction

As global integration increased, emerging market economies experienced greater association with
global financial cycles. Accessibility to cheap foreign capital increased during boom phase of finan-
cial cycle whereas sudden stops triggered capital flight translating into macroeconomic crisis. In
this context, capital control appeared to be a suitable policy measure for safeguarding the domestic
economy from volatility of foreign capital flows (Korinek, 2010, 2011; Jeanne and Korinek, 2010;
Costinot et al., 2014). However, capital control measures also imparts signaling effect to foreign
investors about the state of domestic economy. Bartolini & Drazen (1997) and Drazen (1997) ar-
gured that the signaling effect of capital control policies paints adverse image in the minds of foreign
investors in terms of lack of domestic controls. On the other hand, capital control also leads to have
spillover to other countries as capital flows diverts to other destination countries. The direct and
spillover effect, thereby, modulates the flows of international capital across destination countries.
However, the nature of the capital flows varies widely across different institutional sectors namely
Public sector, Corporate and Banks. Following recent papers by Avdjiev et. al (2018) and Emter,
Killeen McQuade (2021), the drivers of capital flows to these institutional sectors can be very
different. According to their findings, the global risk aversion appears to drive capital flows to
banking and corporate sectors whereas the effect of global risk aversion is muted in case of capital
flows to public sector. Following the heterogeneity of capital flows across these institutional sectors,
this paper evaluates the heterogeneous effect of capital control as policy measures on gross capital
inflows to different sectors of economy in terms of the direct effect and the spillover effect. Further,
the paper provides a structural interpretation of such heterogeneity by incorporating signaling ef-

fect in a portfolio choice model.

This paper addresses three major strand of literature. First, the paper analyzes the effect of
capital control in terms of direct effect and spillover effects. Second, the paper extends the effect of

capital controls on capital flows across different institutional sectors and lastly, the paper proposes



a structural framework to explain the heterogeneous effect of capital control using a portfolio choice
model with signaling effect. Capital control emerged as policy toolkit for countries facing volatile
capital flows. Emerging market economies started liberating capital accounts since early 1990.
Greater accessibility of foreign financial markets lead to portfolio rebalancing decisions of global
investors as investors search for higher yield. On the recipient side, these countries experienced
cheap foreign capital during financial boom. However, the bust episodes of global financial cycle
also lead to adverse impact on these economies. As optimism about global financial cycle faded,
the foreign capital started to withdraw from these countries, leading to currency depreciation and
balance of payment crisis. The financial integration lead to heightened macroeconomic and finan-
cial instability (Reinhart and Rogoff, 2009). The policymakers responded by restricting the capital
flows. In this context, capital control emerged as a possible toolkit to modulate capital flows in
these countries. Capital control, more aptly known as a tool for controlling capital account of any
country, is often considered as a part of macroprudential toolkit. The effectiveness of capital con-
trol measures are often debated in literature. Capital control restricts the volatility of capital flows
and thereby, safeguards domestic economy from sudden stops and currency fluctuations, thereby
leading to macroeconomic and financial stability. Following the cue, the welfare gains from capital
controls provides policy justifications (Korinek et. al. (2010); Jeanne and Korinek, 2010; Costinot
et al., 2014). Apart from the macroeconomic stability, the financial stability is ensured by the
capital controls (IMF, 2011, 2012). The effectiveness of capital control, thereby, provides a strong
justification towards its inclusion in policy tool (Ostry, 2011 & 2011). However, the effectiveness of
capital control was questioned by the signaling effect of capital controls (Bartolini & Drazen (1997)
and Drazen (1997)). The imposition of capital account restrictions appeared to be hostile policy
measures by the foreign investors. Bartolini & Drazen (1997) argued that the foreign investors
viewed these controls as lack of domestic controls and instability of domestic economy. Capital
controls, thereby, appeared to have longer lasting effect on capital flows to the recipient countries.
In recent times, Jinjarak, Noy, and Zheng (2013) observed similar signaling effect of capital controls
in their empirical analysis. Forbes et. al. (2016) also observed similar effect of capital controls in
an interview with top fund managers of global banks ad the effect was more prominent for public
sector flows. The spillover effect of capital control, on the other hand, is observed in the deflection

of capital flows to other destination countries. Following Forbes et. al. (2016),Giordani et. al.



(2017),Pasrica et. al. (2018), the spillover effect of capital control is mainly driven by risk transfer
motive of the global investors. As one country increases capital account restrictions, capital flows
diverts to other destinations in search of higher return. However, the spillover exposes other des-
tination countries to multilateral externalities on social welfare (Korinek, (2011); Costinot et al.
(2014)). This paper analyzes the direct and spillover effect of capital control in a multi-country
set up by focusing on portfolio inflows and other investment inflows separately. The rationale of
differentiating between these two types of inflows is that the nature of these flows are very differ-
ent from each other. Existing literature suggests that the portfolio inflows are mainly adjusted in
short term and thereby, are more responsive to capital controls (Forbes et. al. (2016)). Beyond
this segmentation of inflows, the paper adopts a noble identification for analyzing the direct effect
and spillover effect of capital controls in a more parsimonious way. The empirical specification
of existing literature on capital control effects, imposes identifying restrictions on the particular
propagation of capital control shocks across countries. These recent works used a panel of coun-
tries for analyzing the direct effect of capital controls where the direct effect originates from own
countries’ capital account openness and spillover effect emerges from capital controls of another set
of countries. This paper extends the spatial Durbin model to analyze the impact of direct effect
and spillover effect by introducing own-country capital account openness and spatial lagged values
of capital account openness of other countries (except own country) in the panel regression. The
benefit of using such spatial models lies in the fact that the identification of spillover impact is

governed by the spatial dependence and thereby, becomes more parsimonious in nature.

Apart from the identification, the paper also augments the heterogeneous effect of capital con-
trols on global capital flows on different institutional sectors - public, banks and corporate. Recent
research by Avdjiev et. al (2018) observed that the capital flows to different institutional sectors
are heterogeneous in nature. The factors influencing these flows varies across the sectors. Global
risk aversion modulates capital flows to banks and corporate more prominently whereas the effect
of global risk aversion is not significant in case of capital flows to public sector. On similar topic,
Emter et.al. (2020) analyzed the cross-border claims of banking sector to non-banking institutions
for Ireland and they observed that the cross border flows to non-financial institutions are affected

by tightening of monetary policy and macro prudential policies. Kim and Zhang (2020) observed



that the business cycle fluctuation of global capital flows differ between private sector and public
sector flows - the private sector capital flows are generally pro-cyclical in nature whereas flows to
public sector is counter-cyclical in nature. Such heterogeneity in the drivers and the nature of these
flows underlines the importance of sector-wise analysis of capital flows in the context of capital con-
trol shock. The capital control shocks are often designed to manage capital account openness and
thereby, affects the capital flows at aggregate level. However, the effect of such capital account
restrictions, can be different across sectors due to the underlying heterogeneity. Hence a detailed
analysis of heterogeneous impact of capital controls may provide better insights to policymakers in
terms of designing suitable policy measures. Beyond the nature of the institutional flows, the role
of these institutional flows also varied across different crisis episodes. For instance, sovereign debt
was mainly influential in Latin American balance of payment crisis during early 1990’s (Aguiar and
Amador, 2011; Gourinchas and Jeanne, 2013) whereas private sector flows dried up in case of East
Asian Crisis in 1997 (Corsetti et. al. 2000; Rajan, 2009). I analyze the direct and spillover effect
of capital control on capital inflows across these institutional sectors to unveil any heterogeneity in

the effect of capital control.

Using capital flows data on quarterly frequency, the paper observes that the capital control
measures moderates portfolio inflows to public sector significantly. The direct effect of capital con-
trol reduces portfolio inflows significantly in public sector. The inflows to banks and corporate is
less effected by the direct effect of capital controls. This heterogeneity in capital control effect, can
be linked to the signaling effect of capital control. One can argue that the investors perceive the
capital control measures as lack of domestic control in the destination countries. The private signal
of investors dictate the global investors to rebalance their portfolio away from the public sector of
foreign countries. Following Forbes et. al. (2016), the fund managers highlighted that the capital
control signals control risk for sovereign bonds. The heterogeneity in the direct effect of capital
control aligns with the view. Further, the spillover effect of capital control was observed across all
sectors. The spillover effect was marginally higher in case of corporate, followed by the banking
sector. The findings of spillover effect can be explained by the hedging mechanism and risk aver-
sion of investors. The effect of capital control follows similar pattern in case of other investments.

However, the effects are not statistically significant. Further, the portfolio adjustment due to direct



and spillover effect appeared to be immediate in nature. As investors face the shock of higher cap-
ital account restrictions, they adjust their portfolio debts immediately away from the destination
country imposing capital controls. The adjustment happens in case of portfolio flows to public
sector. The spillover effect, on the other hand, starts immediately as investors start aligning their
portfolio to other destination countries and the adjustments happen over time. The corporate flows
respond more strongly than public sector flows and the adjustment takes 1-3 quarter. Combining
these observations, it can be argued that the effect of capital control on capital flows is highly
heterogeneous in nature. Further, the signaling effect appears to be one of the dominating factors
inducing such heterogeneity. In order to support the signaling mechanism, the paper proposes a
portfolio choice model in multi-country set up. Following Devereux & Sutherland (2006,2010) and
Tille & Van-wincoop (2011), the paper extends the portfolio choice into three country set up where
the capital control shock is modelled as iceberg trade cost. The signaling effect of capital control is
introduced as incomplete information in the investors’ portfolio choice problem. The paper argues
that the heterogeneity in signaling effect introduces the heterogeneity in the portfolio choice which
corroborates with the empirical findings. The comparative statics, further, demonstrates that the
direct effect and spillover effect of capital control is homogeneous in nature in the absence of the
signaling effect. The main contribution of the paper is to validate the heterogeneity in the effect of
capital control across different institutional sectors and extending the findings to a portfolio choice

model for identifying the signaling mechanism of capital control.

Remaining of the paper is organized as follows - Section 2 describes the empirical framework,
data descriptions are provided in section 3, empirical findings are illustrated in Section 4. The
structural model is demonstrated in Section 5, followed by the effect of signals in Section 6. The

paper concludes with summarizing of the findings in Section 7.

2 Empirical Framework

I use multi country panel data set up to estimate the direct and spillover effect of capital control
using a spatial Durbin model. Before getting into details, I discuss the rationale behind the choice

of spatial models. The empirical framework is designed to estimate the direct and spillover effect of



capital control. Though the direct effect is relatively easier to identify, the spillover effect is difficult
to quantify without suitable identifying restrictions. Unlike existing literature, the spillover shock of
capital control is defined as weighted average of capital account restrictions of other countries. For
instance, the spillover effect of capital control on any particular country (say, Brazil) depends upon
the capital account openness of other similar countries. These other countries can be considered as
destination substitutes for capital flows. Hence, increase in capital account restrictions in any one
of these countries can divert capital flows towards Brazil. Hence the spillover effect is a combined
measure of capital account restrictions in other countries (except own country). More specifically,

the spillover shock variable can be written as

Capf;pi” = Z Wi;Capj (1)
J#

where W;; suitable choice of weight matrix which estimates spillover and Capj; is the capital ac-
count restrictions/ openness in country j at time ¢t. We assume that the weights are time invariant
to avoid possible endogeneity in the estimation. The choice of w;; dictates the spillover effect. w;;
can be interpreted as the weight of capital account openness/ restrictions of country j on country
1. Since the choice of this weight matrix influences the empirical specification, a detailed discussion

on w;; is provided after the empirical specification.

Following the definition of spillover and suitable choice of weight matrix, the empirical frame-

work can be described as follows

Cit = ypCap;s—1 + s Z wi;Capji—1 -+ 0M Macrog 1 + BXit—1 + o + i (2)

J#i
Here, i and j stands for destinations of capital flows and ¢ represent time stamp. Cj; is the cross
- border gross flows of capital to country ¢ at time ¢, Cap;;—1 is the measure of capital account
restrictions at time (t-1), > ki w;jCap;i—1 is the spillover measure, Macro;;—1 is the macro pru-
dential policy in country ¢ at time (t-1), X; ;1 is the pull-push factors of capital flows which act as

controls in the regression. «; is the spatial fixed effects which captures country heterogeneity. The

primary coefficients of interest are vp and vg. vp measures the direct effect of capital control and



~vs is the spillover estimate. Here capital account restrictions, macro prudential policies and other

controls are included with a lag of 1 quarter to avoid endogeneity bias.

Eq. 2 is equivalent to Spatial lagged exogenous model (SLX in short) where w;; are the bilat-
eral spatial weights. The model can be estimated using ordinary least squares. However, Eq. 2
fails to include the unobserved characteristics of investors which dictates capital flows to foreign
countries. A typical example of such unobserved characteristics include investor sentiments towards
these destination countries. These unobserved effects pose threat to the coefficient estimates due
to omitted variable bias. In order to over the bias, I use an instrument which is weighted average of
capital inflows to other destinations as proxy of investor unobserved characteristics. The rationale
behind the instrument, can be drawn from the seminal work of Autor, Dorn and Hanson (2013).
If the other destination countries are experiencing higher capital flows, the global investors are
likely to be upbeat about their investment sentiment and that is likely to increase capital flows
to destination country ¢. I use the same weight matrix w;; to estimate the instrument variable.
Here the underlying assumption is that the influence of other country’s capital control spillover is

proportional to the weight of those countries capital flows.

With this modification, the revised version of Eq. 2 can be written as

Ciy = p° Z w;jCyt +vypCap;ip—1 + vs Z w;;Capj -1 + 08 Macroj ;1 + BXir—1+ i + e (3)
J# J#
Here the first term i.e. ) ot w;;C¢ is the instrument controlling for unobserved investor char-

acteristics.

Eq. 3 includes spatial lagged values of capital inflows and the specification follows Spatial
Durbin Model (SDM). SDM models cannot be estimated using ordinary least squares due to the
presence of spatial lagged terms (Elhorst, 2009). I follow the estimation methodology suggested by

Elhorst (2009) and LeSage(2006,2010) to estimate the model at quarterly frequency.

Next, the empirical specification is modified by relaxing the assumption about lagged impact



of capital control. Here Eq. 3 is modified by introducing different lag length (including positive
and negative lags). The negative lag value corresponds to the leading effect of capital control.
A significant value of direct and spillover effect should indicate possible anticipation effect given
a negative lag value. On the other hand, statistically significant coefficient value corresponding
to positive lag value refers to gradual adjustment of the portfolio choice given the capital control

shocks. The empirical specification can be written as

Cit=p Y _ Wiilog(Cje) + vpxCapir—k + sk Y WiCapji—r, + 0  Macro;;_y
i i (4)

+ B8Xit—1 + € for k = —1(1)5

Eq. 4 is estimated using the same quarterly data and the lag values varied over (-1) quarter
to 5 quarters. All the lagged variables are not included at the same time in the regression due to
possible multi-collinearity issue. As the capital account restriction are slow moving variables, the
subsequent lag values can be exactly identical in nature and hence, multiple lag values will create

multi-collinearity, resulting in oversize coefficient estimates.

2.1 Choice of spatial matrix

As indicated previously, the choice of weights w;; plays crucial role in the estimation of the direct
and spillover effect. The spatial weights are derived as correlation between cross-border gross capital
flows to destination ¢ and j over time. Here the rationale is that if two countries receive similar gross
capital inflows i.e. high correlation in absolute terms, they are deemed to strategic complements (if
correlation is positive) or strategic substitutes (if correlation is negative). A typical global investor
is likely to consider Country j as destination for his investment portfolio when country ¢ increases
capital account restrictions. With this rationale, the weights are also justified for spatial lagged
variable. The choice of correlation coefficient as weight matrix can be justified from the gravity
models of portfolio flows. Following the gravity equations, two countries with highly correlated
capital flows are likely to have similar profile in the investors’ choice set and thereby should be
highly influenced by capital account restrictions of each other. However, the criticism of using time

invariant correlation comes with the choice of time episodes. As the countries experience different



levels of capital account openness over time, I use full sample and sub-sample based correlation
weights to quantify the spillover variable and lagged spatial variable. The weights w;; is normalized

such that sum of weights for country i adds up to 1 and own country weight become 0 i.e.

Al if £
wyg =4 =" 5)
0 if j =i

where 7;; is the correlation coefficient between Cj; and Cj; over time.

3 Data used

The Spatial Durbin Model (from Eq. 3) is estimated using quarterly data. This choice of high
frequency is dictated by the findings of recent studies of capital flows (e.g. Avdjiev et. al (2018);
Emter et. al. (2020) etc.). These studies observed immediate adjustments of capital flows in higher
frequency. The time period of estimation is from Q1 1997 till Q4 2018. The choice of time period
is dictated by the availability of quarterly cross border flows, capital account restriction index and
other control variables. I consider 20 emerging market economies for the analysis given quarterly

data availability. These countries are

Table 1: Choice of countries

Argentina Brazil Chile Colombia Mexico
Peru China India Indonesia Malaysia
Philippines Thailand South Africa Costa Rica Latvia
Poland Romania Hungary Turkey Ukraine

The effect of capital control is estimated on gross capital inflows given our choice of countries
and the fact that majority of capital control measures adopted by these countries targeted capital
inflows (Forbes et. al. (2016)). The cross-border gross capital flows data is sourced from BIS CBS
and Avdjiev et. al (2018). BIS Consolidated Banking Statistics (CBS) provides cross border flows
of capital inter-mediated by the banks. The data covers capital flows to banks and non-financial

institutions. However, the coverage of capital flows in BIS data is mainly confined to cross-border



loans and deposits. To get a better understanding about the overall portfolio and other investment
flows, the newly constructed data from Avdjiev et. al (2018) is used. This quarterly gross capital
flows data provides a comprehensive coverage of capital flows covering data from IMF Balance
of payments, BIS LBS and CBS data, BIS Debt Securities, World Bank data (Quarterly Debt
Statistics and Debt reporting system) data with suitable imputation methods following BPM 6
accounting techniques !. In this data, the capital flows are segregated into portfolio flows and other
investment flows. Currency & Deposits, Loans, Trade credit and Account receivables constitute
other investments. The portfolio flows mainly represent portfolio debt flows as portfolio debt con-

stitute majority of portfolio flows in balance of payment.

The shock variable is sourced from the capital account restriction index constructed by Fernan-
dez et. al. (2016) and Pasricha et. al. (2018). One of the advantage of using these capital account
restriction index is that the indices differentiates between inflow and outflow based restrictions
across different asset categories. Since the analysis primarily focuses on the portfolio flows and
other investment flows, we use overall inflow based restriction index as our primary shock variable.
The other and most commonly used index is due to seminal work of Chinn-Ito (2008). However
Chinn-Ito index is constructed at aggregate level and does not differentiate between inflows and

outflows. I provide the following comparison of these three indices for reference

!For more details, refer to the data appendix of Avdjiev et. al (2018)

10



Chinn & Ito
(2008)

Fernandez

(2016)

Pasricha

(2018)

IMF Report on Exchange Control and Exchange Openness

Local authority

ment

announce-

4 asset classes

6 asset classes

6 asset classes

181 countries

100 countries

16 countries

1970-2021

1995-2019

2001-2015

Aggregate

Inflow - Outflow

6 dimensions

Multiple exchange Rate
Current Account
Capital Account

Export proceeds

Money Market
Bonds

Equity

Mutual Fund

Financial Credit

Portfolio Debt
Portfolio Equity
FDI

Financial Derivatives

Other Investment

Derivatives
Commercial Credit
Guarantees (LOC)
Real Estate

FDI

(Source: Author’s compilation from respective papers)

Next, the SDM model also includes country level macro-prudential policies as control of capi-
tal flows. The country level macro-prudential policy is sourced from IMF iMaPP database. The
database provides the status of macroprudential policies by tagging binary dummy variables across
each category of macro-prudential policies and the category-wise policy status is sourced from sur-
vey information sought from each country. The index, constructed by Alam et. al. (2019), is

averaged across all policy categories to construct the overall index of macro-prudential policy.

The choice of control variables are sourced from existing literature of capital flows. Following
Forbes and Warnock (2012), Ghosh et. al. (2014) and Giordani et. al. (2017), different pull and
push factors of capital flows are included as controls in the main regression. The destination-wise
pull factors include real GDP growth, domestic inflation, financial openness index (proxy by Chinn-
Ito Index), exchange rate regime and exchange rate. The exchange rate regime data is sourced from

I1zetzki,Reinhart and Rogoff (2021). Domestic macro variables are sourced from IMF International
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Financial Statistics database and real exchange rate data is sourced from BIS. The global push fac-
tors are global risk aversion (proxy by global VIX) and 2 years Treasury yield (as proxy of global

interest rate).

Lastly, the spatial weight matrix is derived from the correlation coefficient of gross capital inflows
between two countries for the full sample as well as sub-samples. 1 consider two sub-samples 2000-
2007 and 2012-2018 to incorporate time variation in correlation values prior to global financial crisis

and in recent times.

4 Empirical Findings

4.1 Direct and spillover effect of capital control

The first set of findings are reported from BIS CBS data. Table 2 reports the coefficients estimates
of spatial lagged term, direct effect, spillover effect and effect of macro-prudential policy. The first
few rows of the estimates are derived by using absolute value of correlation coefficient, the middle
portion of the table reports the coefficient value for countries with positive correlation coefficient
(i.e. strategic complement countries) and the last portion reports the coefficients for strategic
substitutes. Following the coefficient values, the direct effect of own capital account restrictions is
found to be negative which implies that greater capital account restrictions, reduces capital inflows
to destination countries. The spillover effect, on the other hand, is positive and weakly significant.
This implies that the capital inflows increase in response to capital account restrictions in other
countries. Another noticeable feature from the coefficient estimates is that the estimates are stable
with respect to strategic complements and strategic substitutes which implies symmetric effect.

Further, it justifies to use absolute value of correlation coefficient to define spillover shocks.
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Table 2: Spatial Durbin Model Estimates using BIS CBS Data

p° VD 78 (0p)n
(Spatial (Cap. A/C Openness) (Macro-pru)
AR)

Absolute value of correlation coefficient

Full sample 0.38%** -0.05 0.18%** -0.01
(1997-2018) (0.00) (0.11) (0.00) (0.44)
Latest Period 0.37#4* -0.05 0.12* 0.01
(2012-2018) (0.00) (0.12) (0.09) (0.44)

Strategic complements

Full sample 0.38%** -0.04 0.15%%* 0.01
(1997-2018) (0.00) (0.11) (0.00) (0.44)
Latest Period 0.37H%* -0.05 0.11%* 0.01
(2012-2018) (0.00) (0.15) (0.08) (0.44)

Strategic substitutes

Full sample -0.38%** -0.03 0.22%%* 0.01
(1997-2018) (0.00) (0.12) (0.00) (0.46)
Latest Period -0.39%** -0.05 0.20* 0.01
(2012-2018) (0.00) (0.11) (0.08) (0.34)

(p-value in the bracket)

Next, we run similar regression on the portfolio flows and other investment flows data from
Avdjiev et. al (2018). The coefficient estimates of direct effect and spillover effect along with 90%
confidence bands are reported in Fig 1. The direct effect of capital control appears to moderate
capital inflows to public sector whereas the inflows to banks and corporate remain unaffected due to
the own-country capital controls. On the other hand, the spillover effect of capital control appears
to be broad based compared to the direct effect. The portfolio inflow increases in response to the
capital account restrictions in other countries. The spillover effect appears to be higher in case of

portfolio flows to corporate sector. These results correspond to the absolute value of correlation
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coefficient in the weight matrix 2

Figure 1: Direct and spillover effect on portfolio flows using Avdjiev et. al (2018)
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Next, I analyze the coefficient plot of direct and spillover effect of capital control on other
investment flows. The point estimates of direct effect indicates marginal negative effect of capital
control on other investment inflows. However the effects appears to be statistically insignificant in
nature. The spillover effect is found to be more pronounced in case the flows are directed towards
corporate and banking sector. The spillover effect of capital control is almost in case of other

investment flows going to public sector (refer to Figure 2).

2Separate regression is run for strategic complements and strategic substitute countries and results are found to
be in similar lines
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Figure 2: Direct and spillover effect on other investment flows using Avdjiev et. al (2018)
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4.2 Direct and spillover effect of capital control with varying lags

Next, the same SDM framework is estimated with varying lag structure. The effect of the capital
control is represented in terms of coefficient plot with 90% confidence bands. The coefficient values
along with confidence bands are plotted against the lag values for all inflows and inflows to different
sectors. In the plots, the red vertical dotted line corresponds to lag value of 0 (i.e. current quar-
ter). If the confidence bands of the coefficient estimates includes the zero line (red dotted horizontal
line), the effect is considered to be insignificant in nature. I consider the correlation matrix from
latest time period (i.e. 2012-2018) for the presentation of results. Similar findings were found using
full sample correlation estimates also. Further we restrict our analysis on the portfolio flows only

following the empirical findings from previous sub-section 3.

Following Figure 3, the direct effect of capital control appears to reduce overall portfolio inflows.

3The coefficient plots of lagged effect of capital control on other investment inflows is available in Appendix A1l
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The rebalancing appears to immediate in nature as the direct effect dissipates with higher lags.
The anticipation effect of capital control is also found to be muted in nature. Among the sectoral
flows, the inflows to public sector adjusts in response to the capital control shock whereas inflows

to banks and corporate does not demonstrate any statistically significant effect.

Figure 3: Lagged direct impact of capital control on portfolio inflows
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The spillover effect, on the other hand, appears to be adjusting gradually and the effect per-
sists over relatively longer horizon. Total portfolio inflows increase in response to capital account
restrictions in other countries and the portfolio rebalancing effect continues till 3 quarters. The
effect appears to be entirely driven by the flows going to the corporate sector and public sector.
Similar effect is observed in the inflows to banks, However the effect is marginally insignificant in

nature (refer to Figure 4).
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Figure 4: Lagged spillover impact of capital control on portfolio inflows

All inflows Public

Coeff
Coeff

0 2 4 0 2 4
Lags in Qtr Lags in Qtr
Corporate
1
|
1
1.0 '
1
|
5 05
[
o
R e R a et e
05
1
0 2 4 0 2 4
Lags in Qtr Lags in Qtr

4.3 Robustness checks

As indicated previously, the empirical specification heavily relies on the choice of spatial weight
matrix w;;. The choice of correlation coefficient in the weight matrix is based on well founded
justification. In order to validate the robustness of empirical findings, some alternative choices are
considered in the weight matrix. These alternatives include absolute distance measures between
pair of countries. I use inverse of geo-distance of major populated cities and inverse of geo-distance
between country capital cities for each pair of countries in the weight matrix. The distance data
is sourced from CEPIIL. In order to standardize the distance measures, the spatial weights are

normalized to the sum of 1 for each row i.e.

sy i #i

wij:
0 if j =i
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where d;; is the distance between country ¢ and country j. The results appears to be resilient

with respect to the distance measure in the choice of weight matrix.

Further, additional controls are introduced in the spatial regression model to factor in desti-
nation country heterogeneity. These additional controls are fiscal deficit as percentage of GDP
and size of country (proxy by nominal GDP size). The results are found to be stable under these
alternate specifications. Lastly, I exclude China from the collection of countries in the panel to

check robustness. The results appears to be robust under alternate country choices also.

5 Heterogeneity of portfolio choice under signaling effect

Following the empirical findings, the direct and spillover effect of capital control appears to be
heterogeneous in nature. The direct effect of capital control is found to be more pronounce on the
inflows to public sector whereas the portfolio inflows to banks and corporate does not get impacted
due to the direct effect. The spillover effect is found to be significant on capital inflows across
all sectors. The spillover effect is marginally more pronounced on portfolio flows coming to the
corporate. Further, the direct effects result in immediate adjustment of portfolios away from the
country implementing the policy. The portfolio adjustments due to spillover effect, on the other
hand, appears to be gradual in nature. These findings corroborate with the spillover literature of
capital control at aggregate level. In this section, I try to explain the heterogeneity in the direct
and spillover effect using a portfolio choice model with signaling effect in a multi-country set up.
The rationale of using signaling effect in portfolio choice is drawn from Forbes et. al. (2016). In
their paper, Forbes et. al. (2016) observed that the fund managers perceive capital control as an
adverse signal towards the destination country. The signal effect is considered more severe in case
of sovereign bonds. I extend the signaling effect in the investors’ portfolio choice problem to explain

the heterogeneity in direct and spillover effect of capital control.
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5.1 Set up

The structural model is built upon the portfolio choice model of Tille & Van wincoop (2011). There
are three countries - Country H, F1 and F2. Each country has one type of bond with maturity of
1 year. The net supply of bonds is unity in each country. One unit of capital and one unit of labor
available for production in each country. Capital control in this model is introduced as iceberg trade
cost - as investors invest outside their home country, they lose their return from foreign bonds due
to capital control measures. Investors have different degree of risk aversion. The signaling effect is
generated due to private signal received by the investors about the future state of economy and the
signal is drawn from the announcement of capital controls. Investors can invest in home country
as well as foreign country bonds. The investors’ choice is dictated by the optimizing their portfolio

return.

5.1.1 Production and consumption

The non-portfolio part of the model is kept simple. The production function is Cobb-Douglas with

labor and capital as input of production. The production function can be written as

Yie = Ait(Lit)e(Ki )170 (7)

where 6 is the labor share in the production and (1 — 0) is the capital share. I assume that each
country is endowed with one unit of labor and one unit of capital. Hence the production function

reduces to

Yie = Ay (8)

Household utility is a CES aggregator of home produced and foreign produced goods. The
consumers have home bias in consumption i.e. they spend more home produced goods. The utility

function of Coutry ¢ household is given by

o—1

Q=

. o—1
1 __
Ci = C,r

3
7
Z @
j=1
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where o is the elasticity of substitution and ozé- is the relative preference towards commodity
produced by country j. Under the assumption of home bias, a! > 0.5. The corresponding consumer

price index can be written as

1
1—0o

Pl = (10)

N

T pl—0o
Z a; Py
j=1

Under the assumption of one price, the assumption of home bias ensures that the relative price

of the foreign goods vis-a-vis P} /p! captures the movement of real exchange rate.

5.1.2 Asset market

Each country has their domestic bond with maturity of 1 year. The net supply of bonds is kept as
unity for simplicity. The price of country i bond is Q); . The holder of country ¢ bond has a claim

of (1 — 0) of the total production of country i. Hence the nominal return of bond i is given by

Qi1+ (1= 0)Ai111Pi41
Qi

(11)

Rt =

The portfolio choice of investors is given by /’ié-}t (for i,j = 1,2,3) where i represents the residence
country of the investor and n;'-’t stands for the destination country portfolio share of country j at
time ¢ by investor from country i. Hence, Z?Zl m§7t = 1 for all i = 1(1)3. However, investing
outside home country incurs an iceberg trade cost, represented by T}’t. Hence the portfolio return

of the investor from country ¢ is given by

N ) Pz

Dt -7y, t

Ry = Ze MR R = (12)
j=1 t+1

Since the financial market is incomplete, the wealth distribution is non-stationary in nature.
Hence we assume that ¢ proportion of investors die every year and new investors born with same
probability. The dying investors consume their net worth whereas the new investors are not eligible
to participate in the financial market. The new investors work for the first year and then they
can participate in the financial market. Given that assumption, the total wealth of nation follows

stationary distribution. The wealth accumulation of typical investor from country ¢ is given by
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i+1 = lef * Rt-f1 (13)

The wealth accumulation of any nation differs from Eq. 13 as the iceberg trade cost are assumed
to be paid to the new born investors as endowment 4. This assumption is required to ensure that
there is no permanent transfer of assets from any country. The nation’s wealth accumulation is

given by

P Ai 1P
Wiepe -~ T0— 5
t+1 t+1

Witt1=(1-¢) [Z K5 Ry (14)
J

Wealth accumulation from investment Labor income

5.1.3 Market clearing

The goods market clearing condition is given by

N i\
Air = E ; —Pt] W;
1,t — (ZS 04] P't 7t (15)
j=1 "

The financial market clears if

N
Qir=(1—¢) Y wl,W;, P (16)
j=1

5.1.4 Signaling effect in portfolio choice

I assume that the investors get their private signal from the capital control policy. The actual
iceberg trade cost is given by T;}t. We assume that T;}t is solely due to capital control and T;’t > 0.
The private signal of the investors arises due to information asymmetry of investor from country
about the state of economy of country j when i # j. As foreign investors lacks information about
the true state of economy of country j, the information asymmetry arises. The private signal of

country ¢ investor about country j is given by

9§,t+1|7_;t ~ Fj(T;ta’Yi) (17)

4This assumption follows Tille & Van wincoop (2011)
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Here, Fj(T;t,vi) is the distribution of the signal which depends upon the risk aversion of in-

vestor and their perception about country j.

Given the private signal, the investor from country ¢ creates an additional wedge 9; +41 about

the future state of economy and investor’s perceived iceberg trade cost becomes °

Following the signaling effect from Eq. 18, the portfolio return of country ¢ investor is now

N .

) e ) P

Dt —T7 7 . t
Rt—l—l = E e Jt l‘ithj,t—l—l ﬁ (19)

+

J=1 Perceived wedge

5.1.5 Investor problem

The decision space of any investor is the choice of ((H;t)) so that they can maximize their utility.

The investor’s Bellman equation is given by

V(W}) = (1 - ¢)BEV(Wi,,) + ¢SEU(W} ) (20)

where V(W?) is the value of wealth. The first part of the future value from Bellman Equation is
due to the expected value of wealth given the investor survives and the last part is due to probability

of dying. We assume that the utility function is given by

i (Wi
UWi) = T4 (21)
where ~ is the coefficient of risk aversion of investor i. We further assume that
i \1—+*
V(Wéﬂ) — ovtfi(Se41) (Wi (22)

1—~t
where f;(Si+1) is the time variation of portfolio return which depends upon the current state of

economy.

5We assume that the investor has complete information about the state of economy of his home country and
hence the signaling effect is assumed to be zero for home country
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The first order condition of investor choice problem is derived by maximizing the Bellman
equation subject to the portfolio return from Eq. 19 and wealth accumulation equation Eq. 13.

The first order condition can be derived as

E:A} 4 (G_T;: Rjsr1— Ri,tJrl) =0Vi (23)
23
= E4Al 1 RX;j 41 =0Vi

where Ay is pricing kernel,
. - pi
?E—I—l _ ((1 o ¢)ev+fi(5t+1) + d)> (Rf—ﬁl) Plit (24)
t+1
The Bellman equation reduces to

1—y
eV tH/i(St) — SBE <<1 _ ¢)ev+fz‘(5t+1) + ¢> (Rf.ﬁ1> (25)

5.1.6 Effect of capital control shock

When there is no signaling effect, the comparative statics of the first order condition of the investor

with respect to 7217,5 is given by

8&% 1 1 11 )
3721: =AY AT EiA (R ) T (RXse41)” <0
' 26)
Okt 1 B (
p R I EtA%H(Rtfﬂ YRX13441 % RX12,441)
Toy A

Hedge

where the first equation corresponds to the change in country 2 portfolio share in country 1’s
investor portfolio in response to capital control shock of country 2 and the second equation reflects
the re-balancing towards other foreign country bonds in response to capital control of country 2.
Here RX13441 = e~ T3t R3 11— R t+1 is the excess return of country 3 bonds with respect to return

of investor’s home country bonds. Following Eq. 26, the capital control shock reduces the portfolio
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share of country 2 whenever the capital account restrictions increase in country 2. The re- balanc-
ing part of the investor’s portfolio is driven by the covariance of excess return between country 3
bonds and country 2 bonds. If country 3 bonds provide a perfect hedge against the risk of country

2 bonds, the investor is likely to re-balance his portfolio towards country 3.

Eq. 26 provides the mechanism of portfolio re-balancing in response to capital control shocks.
The portfolio switching towards other foreign country bonds is dictated by hedging which explains
relative broad-based impact of spillover effect of capital control. However, following the first equa-
tion of Eq. 26, the reduction in portfolio share of country 2 happens in every positive shock of 75,
and hence it does not explain the heterogeneity of the direct effect of capital control on portfolio
allocations. Here, the signaling effect comes into help. So we derive the same comparative statics

under the assumption of signaling effect. The comparative statics is given by

Oy _ 1 1] 1 1y— 003,441
et T _ EA pr 1 <1 )b ) RX 2
orl, A * ~ * By (RiY) + ol (RX13,641)
1 - 1_ 1 1 y—1 0 %/l 2
orl, 1 [ 1] 1 1\-1 003,441
o7, 7| F B () (1 o, (RXi3041 % RX19,041)

Hedge

Compared to Eq. 26, the new comparative statics from Eq. 27 provides better insight about
the role of signaling in the change of portfolio allocations due to capital control shock. Here, the
additional term is i.e. (1 + %Eﬂit +1) captures the change in investor’s perception about the
state of economy given the capital control shocks. The source of heterogeneity in the direct effect
and spillover effect is derived from this additional term. The differential change in the expected

value of 6%

141 represents the change in private signal of investor about country 2. Any investor will

make greater change in the portfolio share of country 2 bonds in his portfolio depending upon the

. o 1
magnitude of @Eteg,tﬂ ~

Following the fund managers’ view from Forbes et. al. (2016), the change in the investor senti-
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ment about the future state of economy of country 2 dictates the change in the portfolio share from
country 2 (direct effect). If the fund managers perceives worsening of public sector due to their
private signal from capital control measures, the investors will change their portfolio from public
sector of country 2 to a greater extent. On the other hand, if the investors’ private signal does not
provide worsening off signal about the other sectors of economy (like banks and corporate), the
direct effect of capital control will be muted. In terms of the spillover effect, one can use similar
justification to explain the broad-based spillover effect across all sectors. The degree of hedging
along with investor’s private signal dictate their decision to switch to other country bonds when

country 2 increases capital control.

The source of heterogeneous direct effect and spillover effect of capital control is thereby, modu-
lated by the change in expected private signal about future wedge in response to the capital control
shocks. The expected value of 0%’15 41 depends upon the degree of risk aversion of investors and
their assessment about the sector. The change in the distribution of the signal can be visually
represented in following way - higher risk averse investors will adjust the value of 61, in greater
magnitude than an investor with lower degree of risk aversion. Similarly, greater change in capital
account restrictions leads to greater adjustment of 3, i.e. higher capital control in terms of greater
tax on foreign investors will convey greater loss of investor sentiment. Finally, the sector hetero-
geneity in the private signal modulates the wedge parameter 63,. So combining these three factors,
the final wedge 63, will be the source of heterogeneous direct effect and spillover effect (refer to

Figure 5 for visual illustrations).
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Figure 5: Distribution of investors’ private signal
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6 Concluding remarks

Global financial integration provided investors with easy access of financial market across countries.
The search for higher returns lead to greater portfolio allocations to emerging market economies.
However, the financial integration also exposed these countries to the risk of sudden stops and
capital flight resulting in currency depreciation and balance of payment crisis. In this context, cap-
ital control emerged as possible policy tool for managing the flow of foreign capital into domestic
market and thereby, safeguarded the domestic economy from the disturbances in global financial
cycle. Capital control measures helped in safeguarding domestic economy but the signaling effect
of the capital control left an adverse impact on the investors about the future state of domestic
economy. On the other hand, the capital controls adopted by one country lead to portfolio adjust-
ments of global investors which lead to greater capital inflow to other destination countries. In this
background, this paper analyzes the effect of capital control on capital inflows to different sectors
in terms of the direct effect and spillover effect. The advantage of using sectoral analysis lies in

the fact that the drivers of capital inflows to different sectors vary widely. Further, the nature of
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different sector-wise capital inflows vary with respect to business cycle and the resulting effect of
these inflows to sectors can be very different. Aggregate analysis of the effect of capital control

does not provide enough insight about the sector-wise heterogeneity.

The paper evaluates the direct and spillover effect of capital control using spatial econometric
model on quarterly data. The reduced form specifications analyze the direct effect and the spillover
effect of capital account restrictions on cross-border gross inflows of portfolio flows and other in-
vestment inflows using Spatial Durbin model. The spillover shocks are defined as spatial weighted
shocks of capital account restrictions in other countries. The empirical findings indicates possible
heterogeneity in the direct effect of capital control. Public sector inflows moderated whereas banks
and corporate did not face any moderation of capital flows in response to capital control. The
spillover effect of capital control was found to be broad-based as inflows to all sectors increased
significantly in response to other country’s capital account restrictions. The direct effect was found
to be immediate in nature implying almost immediate adjustments of portfolios from public sector
bonds in response to capital control. However the spillover effect appeared to be gradual in na-
ture and the portfolio re-balancing persisted over 1-3 quarters after the change of capital account
restrictions in other countries. The spillover effect was found to be marginally higher in case of

inflows to corporate sector.

The paper, then provides an explanation of heterogeneity in the direct and spillover effect by
extending the portfolio choice model in multi-country set up under the assumption of signaling
effect. Inspired by the fund managers view about capital control from Forbes et. al. (2016), the
paper introduces heterogeneous signaling effect of investors about the state of foreign country’s
economy when the foreign country imposes capital control measures. Using investor problem and
the derived first order conditions, the analytical derivations of comparative statics provided a the-
oretical justification of the heterogeneity in the capital control effects as a change in private signal
of the investors about the foreign economy. The private signal, derived from the investors’ belief
given capital control shock, modulates the wedge between tomorrow’s expected return in the mind
of the investors. The paper argues that the investors adjustment about future return from public

sector accelerates their portfolio withdrawal from public sector bonds to a greater extent. The
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spillover effect, on the other hand, is purely driven by the change in private signal and the degree

of hedging between two foreign country bonds.

The findings of the paper provides valuable insight for the policymakers. As capital control
safeguards the domestic economy from foreign capital inflow fluctuations, the signaling effect mod-
erates the investment sentiment of investors away from certain sectors. The portfolio re-balance
become greater as the investors change their perception about the future state of economy. The
paper identifies the importance of sector-wise analysis of the effects of capital control and provides
justification towards more targeted policy approach to manage the direct effect and spillover effect
of capital control. The future scope of this research is enormous - the optimal policy design in view
of the sectoral heterogeneity and the resultant welfare analysis will provide a greater insight to the

policymakers.
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Appendix Al. Direct ad spillover effect of capital control on other

investment inflows

Figure 6: Direct effect of other investment inflows over lags
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Figure 7: Spillover effect of other investment inflows over lags
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