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Abstract

Law and Finance literature shows that effectiveddise and investor protection lead to
vibrant financial markets. In this paper, we arghat supporting laws that lead to swift
enforcement and reduce the cost of availing legalises would help implement the law
effectively. This paper analyses the causal refesinp between the procedural law and
credit in India using both macro and micro econameetechniques. Using newly
constructed time series index of procedural innovet in the law in India, this paper
tries to identify the direction of causality andsalexplore the possible channels of
impact in the Indian context. The results suggéstt there is a long run causal
relationship between law and finance, and the clehmf impact is debt accumulation
rather than total factor productivity. At a micreuel, using the staggered introduction of
the Debt Recovery Tribunals (DRTS), a fast trackrcéor financial disputes involving
banks, we show that the procedural law innovationindia, has resulted in higher
disbursal of loans to the private sector by theksan
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|. Introduction

Recent development in Law and Finance literaturphasize the importance of effective Law,
especially creditor and investor protection, fog fanctioning of debt and stock markets (La
Porta et al. 1997; Jappelli and Pagano 2002; Djar#@03, 2006). Well developed legal
institutions would reduce the informational asymmetnd increase the expected return from
the perspective of the lender and thereby enhameeavailability of external funds in the
economy. In a series of empirical studies La Pettal. (1997, 1998 and 1999) showed that
shareholder and creditor rights are correlated Witfiner private sector lending measured by

total private sector lending divided by GDP in ass country set up.

Although the evidence shows that the quality ofssaitive law and judicial enforcement is
weak in most of the developing countries, Indiagoaaxmon law country, has developed the
substantive law on par with most of the developedntries. However, India emerges as an
outlier in cross country regressions which use radex of substantive law on books as a
measure of investor protection with a strong prgpeights regime but a relatively
underdeveloped financial system. This result isagaxical if one assumes that the law on
books is implemented efficiently. However a numbkcountry specific studies show that the
Law on books is not enforced efficiently and thasnfs an impediment in creating the right
incentives for efficient transfer of savings int@guctive investment: In Argentina, the quality
of judicial enforcement is correlated with highendliing to corporate sector (Cristini, Moya
and Powell, 1999). On the other hand, in Italy (B@ Jappelli and Pagano (2004), show that
poor enforcement measured by the trial backlogtéed credit squeeze. Fabbri and Padula
(2004) makes use of trial- disposal ratio to shioat judicial inefficiency is correlated with the
availability of external finance and banks’ lendirages in Spain. Further, Clageeal (1999),

in a cross country set up, show that a strong ety enforcement reflected by high ratios of
"contract intensive" money to GDP is correlatednwitgher growth. A number of studies, in
the context of housing loans and mortgages, shaiwtieak foreclosure process is associated
with higher interest rates and debt volume (Mead®82; Gropp, Sholz and White, 1997). A
sluggish legal system increases the bounty on dppstic behavior and discourages the

creditors from lending in the first stage (Biant¢@k 2004).



There are two observations that are of relevanbe:fifst is that “enforcement” of creditor and
investor protection is measured by the index of ljovekly the judicial system can bring about
a redressal of cases where there is a default.n88coin most of the studies it is the
substantive Law on books that measures investdegion. The case specific studies referred
to above concentrate on the efficiency of disposaases and not on tisepportive lawghat

go into the making the substantive laperational

In this paper, we maintain that supporting lawsiclwthelp in implementation of general laws
in a manner that minimize the costs of implemeatati are needed for efficient
implementation. For example, from the developinguntoy perspective, any procedural
development that reduces the cost of availing lsgavices and swift contract enforcement
would help in enforcing the institution of propertghts protection, and, in particular, creditor
and investor protection. Such supporting laws impravestor/ creditor confidence in the
system and increase the total credit advancedadredit constrained economy. Thus, a good
substantive law which is in the interest of theddars andancillary procedureghat help in
the swift enforcement of the law on books wouldlléaa lowering of the risks associated with
lending and lead to higher external finance.

The pertinent question is what are the reasonstaéie the recovery of debt a slow process in
India? The standard reasons given in the literatefiex to a supply constraint from the judicial
apparatus. In this paper we maintain that therebeaather constraints in form of a lack of or
inefficient procedural lawghat exacerbate such bottlenecks and act as imgeds in creating
the right incentives to lending behaviour. Debtaddf was widespread as tipeocedure to
recoverbad debt was a fairly difficult process due to plssibility of numerous appeals under
Code of Civil Procedure (1908) and about 40% oft debovery cases were pending for more
than 8 years in various civil courts due to cowstagl (Law Commission of India 1988).
Escalated time and cost of recovery of bad debts tduformalism and court delay made
private sector lending unattractive and consequdntdian banks had invested more than the
stipulated proportion in risk free government boBanerjeeet al, 2003). It is well known
that there have been a number of changes/ devetdprite India pertaining to laws on debt
recovery. Such support structures take the formpro€edural lawrather than the substantive

laws. However, the dynamic relationship betweerallezipanges in procedural law and the
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lending behavior of the participants in the credérket is not well documented in the context

of developing countries especially in the Indiantext.

This paper analyses the relationship between law aredit in India, both from a
macroeconomic perspective using time series datafeom a microeconomic perspective
using bank level panel data. Though a number ofoeaonomic time series studies show that
the causal relationship between credit dispersal @ronomic growth is country specific
(Demetriades and Hussein, 1997), the relationsatyvden legal apparatus, credit availability
and economic growth is not well explored. We camdtan index to capture the provisional
innovations in the law in India pertaining to firtgad sector that make enforcement quicker
and reduce the costs of using the legal system.nfdia focus of macro analysis is twofold:
first, to establish a positive long run relatioqgsbietween finance and economic growth with
meaningful measures of financial development amtolsd, to identify the direction of
causality. Modern multivariate time series techmes such as Johansen’s cointegration
techniques and a number of Granger Causality tstsemployed to test long run causal
relationship between law, credit and economic ghowAast literature show that channels of
impact of finance and growth are investment andtabfmrmation rather than savings (Sahoo
et al, 2001) and productivity (Beck et al, 2001).this paper we try to analyze the possible

channels of impact in the Indian context in thétigf legal development.

At the Micro-level, we show that a procedural lamavation in India, the Debt Recovery
Tribunals (DRTSs) for faster redress of financiaplites involving banks, has resulted in higher
disbursal of loans to the private sector by thekbarsing bank level panel data. We make use
of the staggered introduction of DRTs to captueed¢husal effect of procedural innovation on
the lending behavior of banks that were exposddRd (treatment group) vis-a-vis the banks
that were not (control group) as the decision teegDRT to a particular state was not

systematic.

The paper proceeds as follows: the second sectives ga detailed account of data and
methodology for constructing the indices mentioabdve. Econometric methodology is given
in the section three. The results are discusseddtion five and conclusion follows.

Il. Data & Methodology for Causality Tests



Private credit (CR) taken from Financial Structde¢abase, which is the ratio of bank credit to
the private sector to nominal GDP has been provdxtone of the better measures of financial
sector development in the literature (Levine, 200%)vate credit excludes credits issued by
the central bank and banks’ loans to the governmBEmt captures the importance of the

intermediary sector in the system by the extentsafisefulness in transferring the resources to

their most productive use.

Following standard practice, real GDP per capitaldP) is used as our measure for economic
development (King and Levine, 1993a, b; Demetriaaled Hussein, 1996 and others). All
conventional measures of financial sector such 2sadvkdit to private sector, nominal and real
GDP, Per capita gross domestic savings (PGDS)¢cqata gross domestic fixed investment
(PGDFI), per capita gross domestic fixed capitamfation (PGDFC) and the measure of trade
openness (OPEN) are taken from National AccourasisBits of India: 1950-51 to 2003-04
provided by EPW research foundation. Total factoydpctivity (TFP) is computed using
conventional growth accountifigAll variables are quoted in local currency if moentioned
specifically. The data are converted into natuoglatithms so that they can be interpreted in
growth terms after taking the first difference.

A) Index of Procedural Law and Enforcement (LD)

As argued at the outset, our index of procedunal émd enforcement (LD) contains those
provisions in law and regulatory reforms that nratte the speed and the quality of redress.
The index gets a value of one if a specialized dbaar tribunal is constituted to resolve
insolvency and debt recovery matters for the perdl®$0 to 2006. We believe that a
specialized forum to deal with these matters wdwde an advantage over overburdened

courts in speeding up the process.

— t 1-
3 Yt = /% é Kg l[-( i is the conventional aggregate production functidrergY is real GDPK is capital

t
stock, L is total employment and%eb is technological progress. Dividing both the sithgsL and taking the

natural logarithms gives the following linier eqoat that could be empirically tested, = a + b + ak
where the lower case letters indicate log termsarid the regression is the measure total factor ycteity.



The Companies Act (1958¢quired creditors to file a case in the High @®dor proceedings
such asliquidation of companies. The Companies Act wasstamily amendéd The first
reform was to constitut€ompany Law Boart(CLB) with the consolidated power under The
Companies Act, 1956, Securities Contracts (reguiqthct, 1956, MRTP Act, 1969 and Code
of Civil Procedure, 1908. A special tribunal, Bo&od Industrial and Financial Reconstruction
(BIFR) was constituted for revival and rehabiliteiti of companies under Sick Industrial
Companies (Special Provisions) Act, 1985 (SICA)L®89. It was expected that by expediting
the process of revival, idle investment in the sickis could be released for more productive
use in the hands of creditors. A capital marketgilegor, Securities Exchange Board of India
(SEBI) was constituted in 1993 to police capital rked transactions. To overcome
cumbersome provisions of the Companies Act (1956)the Code of Civil Procedure (1908),
Debt Recovery Tribunals (DRTs) were set up in otdeexpedite the debt due to banks and
financial institutions. DRTs made private sectondieg more profitable to the banks by
quickening the process of redress in case of def®igaria, 2006). The Securitization and
Reconstruction of Financial Assets and Enforcenoéi@ecurity Interests Act (SRFAESI Act)
has made further reforms in debt recovery by algwthe lenders to use DRTSs to recover non-
performing assets (NPAs) depending on the sizénefdisputed amounfs reconstruction,
rehabilitation and winding up of Companies are deglvarious authoritieSlational Company
Law Tribunal was constituted undéhe Companies (Amendment) Act 2002 to consolidate
and minimize overlapping jurisdictiofending matters in High Courts, CLB and BIFR are
transferred to NCLT.

These innovations, which aimed to speed up dispedeess related to debt matters, would
reduce the resources spent on enforcing finanamadtracts. This time series index of
procedural law and enforcement shows a dramatrease in the 1990’s which coincides with

the period of fastest financial sector developnedia.

Econometric Methodology

* Concept paper on the Companies Amendment Act (28@fes that the Companies Act, 1956 was amendled 2
times since its inception. The major amendmentkidec Companies (Amendment) Act, 1988 based on $acha
Committee recommendations and Companies (Amendmém) 2002 based on Eradi Committee
recommendations.

® See section 4 of the Companies (Amendment) Adt ¢f11963).
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To start with, cointegration technique is combineith the unrestricted multivariate VAR
model to identify the long-run equilibrium relatgip between the variables of interest.
Further, a number of causality tests are emplogedéntify the causal relationship between
law, finance and economic growth in India. This teec briefly reviews the empirical

techniques used.
Identifying Long Run Relationship

Based on law and finance theory it is hypothesitted there exist a long run equilibrium
relationship between law, finance and growth. Gxgration techniques can be used to
establish long-run equilibrium or stationary redaghip between non-stationary variables. This
combined with the vector error correction model& M) can capture both the short-term and
long-term dynamics in a given relationship. In &ddi, the channels that law and finance
operate to influence economic growth is analyzetthism subsection.

To identify long run relationship between the vhles of interest the following procedure is
used. First, unit root tests are used as Johanseiitegrating technique and VECM require
the variables to be unit roots i.e. should be irgtegl of first order. Further, VAR-based
cointegration test developed in Johansen (19915)188e utilized to test for cointegrating

relationships.
Test for Order of Integration

A number of unit root tests such as Generalizedst&guare Dickey - Fuller (GLSDF) are
utilized to examine the order of integration of #ik variables in the systémGLSDF of
Elliott, Rothenberg, and Stock (1996), a varianADIF test, tests for a unit root by a prior de-
trending (de-meaning) of the data with a GLS tegheiand substituting the detrended variable
into the ADF test. This test is said to posses nporger as it is more robust than those based
on DF (Elliottet al.,1996).

As the structure of the system and the outputcatlit depend on the lags chosen to estimate

the VAR and VECM, there are a number of criterimpmsed in the literature such as

® One of the major shortcomings of unit root tesisdal on Dickey—Fuller method is that they invasigll to
reject near unit root processes in favor of unibtso This process names as “long memory” or fraetio
integration do have serious implications on Johalsseointegration results (Gonzalo and Lee 1998). T
overcome this problem we use a test proposed bySKfviatkowski, Phillips, Schmidt and Shin, 1992at
tests a null hypothesis of stationarity, or [(U¥-a-vis 1(1) of Dickey—Fuller tests.

8



multivariate forms of Schwartz Information Criteridkaike Information Criteria (AIC). AIC

is the criterion used to arrive at the optimalfiagthe proposed models.
Johansen’s Cointegration Procedure

An unrestricted VAR is specified as a base modelHe analysis.
Zt = A\)Dt + A&.Zt—l + AZZI—Z +/\ + A(Zt—k+ Dt’ (1)

Where A's are (xn)matrix of parameters, Z is anXh)vector containing all n variables in the
system (i.e. CR, LDPGDP, INDUS MANUF, PGDS / PGDH PGDFC/ OPEN/ FP), D is a

vector of all deterministic terms (intercept, treddmmies, etc), and, is an (nx 1) vector of

white noise error terms.

This unrestricted base VAR could be represented ¥Wector Error Correction Model if it is

reparameterized as
AZ = AD A+ 44+ TAZ +TAZ +L +T A Z #0. (2

A vector error correction (VEC) specification castsi of the vector of first differenced
variables as a function of own and other variablest differenced lagged values, a vector of
constant terms and an error correction term. Tretegy consists of variables that are 1(1)
difference stationary, wherg Z [CR, LD; PGDR, INDUST;/ MANUF;, PGDS, / PGDF|/
PGDFG/ OPEN/ TFPt]/, andAZ; = [ACR,, ALD; APGDR, AINDUST; / AMANUF;, APGDS,

| APGDFL/ APGDFG/ AOPEN/ ATFP]. D is an (nx 1) vector of deterministic matrix that

contains the constants and dummy variables intrediut the systent], is an (nx 1) vector of

white noise error termd:;AZ _; is the first differenced component in the VAR syst where

t-j
Ij is an (nx n) matrix of short term adjustment coefficientsa@sated with the lagged values

of variables in the system.Z1Z,_is the error-correction component, whétds an (nx n)

matrix of cointegrating parameters which charazeeithe long run relationship among the
variables and long run adjustment coefficientshe YEC system. ThuBl consists of ir

dimension matricea andp, wherell = af"

The rank of[] matrix indicates the number of possible cointeggatielationship i.e. long run

equilibrium relationship among the variables in slystem. If the[] matrix has full rank then
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all the variables in the system are stationary #ed error correction mechanism does not
exists. If the rank of[] matrix is zero the short-term dynamics dependy am lagged
changes in all variables. The rankldfcan be determined byiace OF Amax test statistics. The
existence of co-integration between the two vaesbsuggests the presence of causality

between the variables in at least one directiorgigand Granger, 1987).
Causality tests

The idea of understanding causality, an indicatbrcontrollability of a variable given its
cause, makes it important for any policy analy$isere are two broad strategies to identify
causality namely the bottom up strategy popularizgdsranger (1969) where the series are
assumed to be independently generated and testsdetaf they are related to each other,
whereas in top down strategy the series testeedo i they are independér(Kirchgéssner
and Wolters, 2007).

Causality: Bottom up Approach

Modern concept of causality in economics was inicedl by Wiener (1956) and Granger
(1969). Granger-causality is in fact incrementaédictabilit’ between two time series
variable i.e. examines whether knowing the cureerd lagged values of x, besides all other

available information, improves the forecasts effiture values of%y
a) Simple Bivariate Granger Procedure

Sargent (1976) has proposed a simple proceduredddié direct Granger procedure for testing

causality. Consider two stationary variables Y Znfdr which the regression equations are

" There exists an alternate approach to causalitly gkplores what would happen to Y if X had not geed.
However, the problem is that counterfactuals ingobituations that cannot be observed and used ionly
experimental sciences.

8 To define incremental predictability let us assume weakly stationary series Y and X anthé information

set. LetX_t be the set of all current and past values of XXe.= {X, X ..., X, ... } and the set of
all current and past values of Y anrf(.) be the corresponding forecast error. X is saidr@anGer cause Y if and
only if o2 <Yt+1|| t> <o’ <Yt+l

precision if the past values of X are available.

° Even though causality necessarily implies preditity, the reverse does not hold. However, catgalefined
just as incremental predictability is most prevéieased in econometrics (Kirchgassner and Wolt2067).
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To test whether X Granger causes Y a Wald testes to test whether all the lagged values of

X in the Y equation are simultaneously equal t@zer Granger causes Y Eﬂi 0 and, if

both Y d#0 and) B #0, then there exists a bidirectional causality betw¥ and X.

b) Simple Granger Causality in a trivariate Model

The simple Granger procedure could be extendetliasmplausible to assume that no third

variable would affect the variables under consitiena If the information set; tontains the
past information of a third variable Z besidésand Y, , a null hypothesis of X does not cause

Y conditional on Z could be tested with a Wald test model where Y depends on lagged
values of Y and Z. For example, whether financievelopment Granger causes economic
growth conditional on the developments in procediaa could be tested by a Wald test on

the lagged values of legal development in a regressf economic growth on the lagged

values of financial development and legal develapmi&See, for example, Stock and Watson
(1989)]

Causality: Top down Approach

As discussed at the onset, Wald tests could be fosadsting causality in a VAR or VEC set

up in a number of ways. Causality within VAR modmsigested depending on the pre-testing
for unit roots and cointegration. When the seriessdationary then a VAR model in levels is
constructed. If the variables are difference steiyg or integrated of the order one I(1), the
VAR is specified in first difference. If the seriase cointegrated then vector error correction
(VECM) models are uséd Alternatively, a modified Wald test for causaliging SUR

system proposed by Toda and Yamamoto (1995) is used

a) Granger Causality/Block Exogeneity Wald Test iWVAR

19 However, the drawback of this approach is thadiirect conclusions drawn from preliminary analysesh as
unit-root and cointegration test might be carrigdroonto the causality tests.
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Sims, Stock, and Watson (1990) and further Toda Rimidlips (1993) show that when the
variables are cointegrated of order 1, Wald tektSranger non-causality in levels VAR could
be used based on the error correction model. Thie YW¥sts are valid asymptotically if there |
sufficient cointegration among the variables. Tiscedure called the sequential Wald tests
are shown to have good properties across a nunilsgeoifications (Toda and Phillips, 1993).
As Granger representation theorem suggests ifahables are cointegrated then there must be
a causal relationship among them running at leasbnie direction, a pair wise Granger
causality and Block Exogeneity Wald test for zegstrictions on the coefficients on the VAR

or VEC model are employed.

In addition to the real GDP per capita and therfaia development indicator, a third variable
is introduced in our VAR system, such as indexegfal (LD) and regulatory developments
(FR). Due to data inadequacy, a trivariate VARhis preferred technique to assess the impact
of legal, institutional and financial repressiomépendent of one another on financial sector
development and economic growth. In addition, thaldMests for block exclusion/ Granger
causality in trivariate VAR with a single cointegirg relationship is valid (Sims et al. 1990)
and are non-standard in higher dimensional sys{@oa and Phillips, 1993).

b) Toda & Yamamoto Modified Wald Test for Causality

Alternatively Toda and Yamamoto (1995) and Daladd hutkepohl (1996) have proposed a
modified Wald test for causality on an augmentedRVA levels. This procedure intentionally
over-fits the model with additiondhgs so that the resulting VAR has the ordep of k + d,
wherek is the optimal lag order irrespective of the ordérintegration and cointegration.
Conventional Wald tests could be applied to thst frcoefficient matrices using the standard
+* statistics, which is free of the problem of indasisymptotic properties of Wald tests in the
presence of non-stationary seffesSwanton et al (2001) show that modified Wald test
performs well irrespective of the cointegration gedies, whereas the sequential Wald tests
due Toda and Phillips (1993, 1994) performs wetiomtegrated data.

Further, the power of the test improves when Seglypidnrelated Regression (SUR) models
are used for the estimatidgRambaldi and Doran, 1996). Although the redundagtessors

1 Swanson et al (2001) provides the reason, “allstamlard asymptotics are essentially confined ® th
coefficient matrices beyond the correct lag oréed standard asymptotics apply with respect toctiedficient
matrices up to the correct lag order.”
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used in the test may lead to losses in power dicegfcy in small samples, this procedure is

applied to validate the results obtained from coe@al approaches.

lll. Results and Interpretation

Identifying Long Run Relationship between Law, Finaace and Growth and the Channels

of Impact
Unit Root Test Results

All the variables introduced in the system showdriegrated of same order for cointegration
to exist. Though a number of unit root tests amggssted in the literature, Generalized Least
Square Dickey - Fuller (GLSDF) is employed for theasons discussed above. All the

variables are in log form.

Table 2: Unit Root Test Results

Variables Dickey-Fuller Dickey-Fuller
In levels Differenced series
Constantonly Constant and trend Constant only taobhand trend

PGDP 3.46* -0.14 -5.72* -7.39*
CR -0.29 -0.96 -4.13* -4.07*
LD -1.16 -2.10 -6.74* -6.68*
PGDS -1.28 -1.66 -3.11* -4.59*
PGDFI -1.59 -1.93 -5.42* -6.09*
PGDFC 1.67* -1.11 -2.82* -3.59**
OPEN 0.68 -1.37 -2.21** -3.25**
TFP -3.95* -4.16* -6.56* -6.72*

1 Elliott-Rothenberg-Stock DF-GLS test statisticemn the null hypothesis is the variable is nonicatary; critical
values from MacKinnon (1996).

* Significant at 1% level (-2.63 for constant omlyd —3.77 for constant and trend specification)

**50p level (-1.95 for constant only and —3.19 famstant and trend specification)

***10% level (-1.61 for constant only and —2.89 fwnstant and trend specification)

Both constant only and with constant and trend iipation of unit roots tests are tried. The
results show that all the variables are integrateorder one and stationary upon differencing
except PGDP and PGDFC which does not have unit edotevels in constant only

specification. An alternative test proposed by KRS8ied out to diagnose the consistency of
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these resulté. KPSS test results show that both PGDP and PGHv€ tnit toot and confirm

the results of GLSDF test for other variables.
Cointegration Test Results

Of three measures of financial sector developmidet,private sector credit given out by the
banks (CD) is used for this long run analysis. iFuex of procedural law development (LD) is
used as a measure of legal development. All treethreasures of aggregate economic activity
namely pre capita GDP (PGDP), size of industry DPREINDUST) and size of manufacturing
sector (MANUFACT) are used individually. The Pepita gross domestic savings (PGDS),
per capita gross domestic fixed investment (PGDp4), capita gross domestic fixed capital
formation (PGDFC), a measure of trade openness KPREd total factor productivity (TFP)
are the possible channels introduced in the modi®idually. Thus, each model will have one
of the indicators of economic activity, measurdinncial sector development (CD), index of
procedural law development (LD) and one of the ale#s Along with the variables of interest
a dummy for bank nationalization in 1969 and ecoiediberalization in 1991 were introduced

to control for external shocks to the system.

From the received empirical literature, it is expec that savings (Sahoo, Nataraj and
Kamaiah, 2001) and total factor productivity (Betkyine, and Loayza, 2000) would not be
associated with equilibrium growth. Whereas investtr(Saggar, 2003), capital accumulation
(Beck, Levine, and Loayza, 2000) and openness (Rah@skooee and Niroomand, 1999)

would be the channels that associate finance wibh@mic growth in the long run.

All the variables introduced in the model are natishary in levels and stationary upon
differencing once except TFP that is stationaryeivel. Johansen cointegration technitue
proposed in Johansen (1988, 1991) and Johanseduartius (1995) is used to determine the
cointegration rank, cointegrating vectofs and the adjustment parameters Cointegration

test results are given in the table 1. In moshefdases, the null hypothesis of no cointegrating

2 The results are available with the author.

13 Since Johansen cointegration technique requiré¢hallvariables to be integrated of order one, we ais
alternate technique proposed by Peasaran ettalid@ntify the cointegrating relationship in theaels involving
TFP.
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vector is rejected in favor of the alternative bfeast the existence of one cointegrating vector.
Identifying single cointegrating equation has aenieconomic interpretation that all the

variables in the system move together towards g-tan equilibrium.

The model description are given in the left hamde sof the table 1 where a model that is
normalized on the variable Y is denote by(F¥ | X, Z, W). The unrestricted estimates for the
cointegrating vectofs and the feedback adjustment coefficieatare given with the standard
errors. Further, the cointegration rank and traasssic are produced in the right hand side of
the table 1B coefficients capture the cointegrating relatiopshimongst variables in system
and thea is the speed of adjustment of a variable towatds long-run cointegrating
equilibrium. The speed of adjustment parameterpeeted to be negative since a variable will
increase to move back towards the long-run equilibiif it is lower than the level implied by

the long-run equilibrium.

Normalizing the cointegrating equation would hedtiraate the long run elasticity of variables
in the model i.e. cointegrating equation normalifed financial sector indicator can be
interpreted as the demand for finance and a negatgn for PGDP in the finance equation
would mean increase in economic activity measurgdPBDP increases the demand for

financial sector.

The first model in the table 1, PGDP is normalizeliere the coefficients of private credit

(CR) and procedural law development (LD) have thpeeted negative sign implying that

there is a long run positive association betwe@&sdhvariables and economics growth. The
coefficients could be interpreted as long run @dagtof output with respect to changes in CR
and LD. The speed of adjustment coefficients aatssically significant and have the negative
sign that is consistent with long run equilibratibghavior identified. However, savings

(PGDS) has unexpected sign and insignificant aahjest coefficient.

The second model normalized for PGDP where fixegstment (PGDFI), CR and LD have
expected sign. Similarly, in the subsequent modaelgital formation (PGDFC), openness
(OPEN) and total factor productivity (TFP) are atuced where only PGDFC has a positive

long run relationship with economic growth. Both @Rd LD have positive and significant
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relationship with economic growth irrespective k¢ thannel of impact. Further, cointegrating
vectors normalized for PGDS, PGDFI, and PGDFC stiat both CR and LD have positive
association with PGDFI and PGDFC and not with PGO®ere is no cointegrating
relationship identified when normalized for TFPxt#posing these results show that CD and
LD are associated with economic growth through enimg fixed investment and capital
formation and not through the channels of savirgstal factor productivity. These results are
consistent with the empirical literature that exp®the nexus between savings, investment,
productivity and economic growth where only invesiincauses economic growth (Sahoo,
Nataraj and Kamaiah, 2001 and Saggar, 2003).

Table 1: Identifying Long Run Relationship betweerLaw, Finance and Economic
Growth and the Channels of Impact

Cointegration

Modef* ] Coefficients [ Coefficients
results
R T
YOoX oz W atieicd
Freor (PGDP | PGDS, CR, LD) 1:.62?5* E"1627)8*'(.'§138)7 . ('%83?* ('.g%‘;‘)’ ) (ﬁ? (71232) 1 17.78*
PP PG CR Loy LT B S g e A0
F-con (PGDP | PGDEC, CR, LD) 1-.058 -.227*-.480*  -.105*  .077  .309*  1.04* ) 13.05¢

(07) (.04) (.04) (063)  (.18)  (.08) (.22)
1+.133%-.498%- 752 - .086* -.302* .202*  .790*

*
Freor (PGDP | OPEN, CR, LD) (.04) (.08) (.06) (044)  (.13) (.06) (.14) ! 22.57
1 +8.951 +.018 + .023 -.824 -.038 -.028
Froor (PGDP | TFP, CR, LD) (11.85) (.01) (.01) i (11.56)  (.11) (.04) 1 4.56
1 -1.343*-7.243*+ 937 -.013 -.017 -.035* -.031 .
Froos (PGDS | CR, PGDP, LD) (.76) (2.70) (1.39) (.02) (.01) (.00) (.03) 1 24.01
1 -.035% + .150* - .052* 456 1.193  1.866*  2.348 .
Feeor (PGDFI | CR, PGDP, LD) (01) (.04) (.02 (.35) (.77) (.50) (2.02) ! 26.82
Freorc (PGDFC | CR, PGDP, 1 -.265* -.321-.430* -.439*  .138 .196* 284 L 34.10"
(.097) (.34) (.18) (.18) (.09) (.06) (.20) '
1 -.000 +.001 - .000 -.001  .003 .001
Free (TFP | CR, PGDP, LD) (.00) (.00) (.00) ) (.00) (.00) (.00) 0 0.21

¥ The model that is normalized on Y is denote by(¥ | X, Z, W); * denotes 5% or better level of sificance
and ** denotes significant at 10% levdl;When there are more than one cointegrating relsiips we take the
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first one. £ Ho of no cointegration (r=0) is rejedtagainst at least one cointegrating equation %t & better
level of significance (p - values are from MacKinmpdiaug and Michelis, 1999). VAR lag length is ahody
AIC. 8 indicates 5% or better level of significarzased on the critical values provided by Pesarah(2001)

Causality Test Results
b) Granger Procedure

Bivariate Granger procedure for causality betweamklxredit and economic growth show that
there is a significant one-way causal relationshipm growth to finance for all the
specifications of financial development. The nujpbthesis of no causal relationship from
growth to credit can be rejected at the 5% levebetter, using lags based on AIC and BIC.
Model specifications tests do not show any kinagnofdel inadequacy. However, this analysis
based on past values of bank credit and growth amesmake use of all the available
information i.e. the possibility of a third commmariable that might cause both financial
development and economic growth. In the subsequeralysis, legal development is
introduced as an exogenous variable in a trivadatxt Granger causality model.

Table 2: Direct Granger Procedure with Three Vdesb Economic Growth, Financial
Development and Exogenous Legal Development (4 £@h8ons)

Variables F(y < Xx) F(y— x) Fly< x)
y X z

A In(PGDP) A In(CR) - 0.02 (0.895) 5.68* (0.021) 2.04 (0.161)
[0.843] [0.531] [0.805]

A In(PGDP) A In(CR) A In(LD) 3.28* (0.019) 5.20* (0.028) 1.09 (0.301)
[0.526] [0.216] [0.448]

A In(CR) A In(LD) A In(PGDP) 7.84* (0.007) 1.21 (0.278) 0.66 (0.420)
[0.838] [0.605] [0.165]

Z is the conditioning (exogenous) variable. k§yx) implies instantaneous causation.

HO: x does not Granger-cause y; Prob > F is ip(yalue (Prob > CAj for Breusch-Godfrey LM test for
autocorrelation is given in [.]

* denotes that the null hypothesis of no causati@h can be rejected at the 10 percent or bettez| lof
significance.

Introducing legal development as a conditioningialde in the model changes the results
drastically. Economic growth still has a good peéisie power and the measures of financial
development have become significant. Thus, theeesgong mutual causation between bank
credit and growth. Further, to analyze the causlationship between legal development and
bank credit, economic growth is introduced as th@genous variable in a trivariate Granger
causality model. The results show that there istrang one-way causation from legal

development to bank credit.
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d) Granger Causality/Block Exogeneity Wald Test ivAR

As there exist cointegrating relationship in a# thodels, Granger Causality/Block Exogeneity
Wald Test are employed to ascertain the directiocaasality. The aim of the test is to bring
out whether legal development affects economic groma financial sector growth. If there is
a robust causation running from legal developmém) (to financial sector development
measures and from the latter to economic growtm tbae could conclude that legal

development indirectly causes economic growth biingafinancial sector active.

The results indicate that there is a strong causdtetween legal development and bank credit
with a strong feed back effect. This feedback ¢ffemot unexpected as there is minimum
threshold level of financial sector developmenturesgd for initiating legal developments.

There is a one way causal relationship from baekitto growth with no feed back effect.

Table 3: Granger Causality/Block Exogeneity Wald Tet

CR PGDP LD
CR - Yes Yes
PGDP No - No
LD Yes Yes -

‘Yes’ indicates a statistically significant causatirunning from a row variable to a column
variable at 5% level or more.

e) Toda and Yamamoto Modified Wald Test

The modified Wald test for causality proposed bgd@and Yamamoto (1995) and Dalado and
Lutkepohl (1996) using Seemingly Unrelated RegmesgBSUR) show that there is a strong
causation running from legal development to bamklitrand vice versa as the asymptotic chi-
square X?) test is rejected. Further, there is a mutuakahtelationship between bank credit

and economic growth from.

Table 4: Toda & Yamamoto test for causality in SUR

MODEL Ch#
[Y X Z]
PGDP CR LD F(¥- X) 2.52* [0.10]
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F(Y — 2) 25.68* [0.00]

F(X <) 19.28* [0.00]
F(X « 2) 26.05* [0.00]
F(Z— X) 10.73* [0.00]
FZ<Y) 0.14 [0.70]

F(Y «— X) implies X causes Y i.e. Financial Developmemuses Economic Growth. Prob > &isigiven in [.]
VII. Summary of Causality Test Results

Table 5 summarizes various causality test resuftsmmprocedural law development (LD) is
introduced as the third variable. Mutual causatrehship between back credit and economic
growth is consistent across different economefecsications. Procedural law development
(LD) significantly causes back credit without feadk effect. Put together these results show
that both economic growth and legal developmentseauhe availability of credit in the

economy and back credit leads to economic growth.

Table 5: Summary of Causality Test Results for LD

Model Specification Simple Granger Wald Test in Levels VAR Modified Wald Test
Procedure for SUR
PGDR— CR Yes Yes Yes
CR <« PGDP Yes Yes Yes
LD «— PGDP No No No
PGDP<— LD Yes Yes Yes
CR < LD Yes Yes Yes
LD — CR No Yes Yes

IV. Micro-econometric Evidence Using Bank Panel Dat:

The data on banks are taken from PROWESS datalba3kll& for all the banks that have a
national commercial presence i.e. have a minimurfivefcommercial branches for the years
1993 and 1995. We have short listed 32 scheduletksb#hat have state specific and
nationwide presence. Based on the data on the nuofti@anches of each bank in different
states we have classified banks as those withmatfmesence and state specific banks. Bank

of Rajasthan that has more than 80% of the a@#vith Rajasthan is clubbed among the banks
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that have access to DRT whereas Tamil Nadu MeteaB@ank that has majority of its
activities in Tamil Nadu is clubbed among the batiiet did not have access to DTR in the

sample period.

As mentioned at the onset, Debt Recovery Tribunase introduced in a staggered way i.e.
only a few states had access to DRT in the yea#t9Pata on commercial banks include
advances to commercial sector in India (LADV), tadalvances including priority sector

(LADVT), profits (LPROFIT) and banks’ investments India (LINV) for the years before and

after the introduction of DRT i.e. for the years93%nd 1995. To control for bank specific
fixed effects we introduced number of employees mmehber of branches. Further to control
for state specific effects, we introduce outputwerker and investment per worker taken from

Annual Survey of Industries (ASI).

Difference in Differences (DiD) Approach for Microeconometric evidence

The use of natural experiments (quasi experimdras)become wide spread in evaluating the
effects of public interventions such as legal clesndgsimple regression estimates with time
dummy to capture the effects of policy changes @ misleading due to the temporal trends
in the outcome variable caused by the other obdeamel unobserved events that occurred in
the time span considered. In a quasi experiment amplortion of the population is affected by
the policy change and the rest is unaffected. Wtheninformation is available over time on
both the treated and control group for periods tgeénd after policy interventiom difference

in differences (DiD) approach can be employed fmasgte out the impact of treatment on the

outcome variable.

The basic DID framework to evaluate the impact ebDRecovery Tribunal on the advances
made by banks (ADV) can be described as follows$.A®V;; be the advance made by the
bank i at time t. Suppose that there are two ggamifbanks indexed by treatment status DRT
equals 0 or 1 where 0 indicates the banks thatopnathntly operate in the states where DRT
was not introduced i.e. the control group thatrit receive treatment. Banks in DRT exposed

states that received treatment is indicated byvddae 1 which is the treatment group. Pre

1 The first set of DRT was introduced in Guijaratja®than, Delhi, Himachal Pradesh, Haryana, Punjab,
Chandigarh, West Bengal, Karnataka and Andhra Braitie1994.

20



treatment year (1993) and the post treatment &85 are indexed by T= 0, 1 where 1 stands

for post treatment period.
ADV,= B, + B,DRT, +B, Post +B, (Post*DRT), +a, +g, (1

Where,g; is a random, unobserved "error" term which comstaith determinants of ADMhat
change over time which the model omiisstands for bank and state specific time invariant
unobservables or unobservable individual heteragerteach banks lending behavior could be
different for some historical reasons and prefeesnf; is the Difference in Difference
estimator that estimates the difference betweeratieeage advance made by DRT banks and

the average advance made by non DRT banks. Dives dpy

B =[E(ADV, | Post L1~ B ADY | Post)i-| E ADV p&t=Q - E ADY| Post )]

One of the most important assumption in estimatitefs in the equation (1) is that the error
term is not correlated with the explanatory vamabbnd E §i] = 0. Simple pooled data

regression suffers heterogeneity bias due to timarying unobservable factors. With the help
of panel data the time invarying unobservables a¢cdag differenced out. Thus the first

differenced equation to be estimated is
AADV =B,+B,A(Post*DRT), +Ae, (2)
Where, the OLS estimator pfis the first differenced estimator.

Bank lending is a function of the demand for loaes the market activity and the banks’
ability to effectively attract deposits and convérém into loans. Thus, state level and firm
level controls are introduced. We have introducerhiper of employees and branches as bank
level controls and investment per worker and outpet worker as control variables for

economic activity.

We use fixed effects method as the data involva® stind bank specific unobservables that are
expected to be correlated with the other independamables. When the data are repeated on

the same subject as in our case, correlation witinpanel of banks needs to be taken into
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account. If not, the common group errors in thetores of individual and grouped data

regression would result in biased standard errdrtae inferential statistics will be incorrect

(Moulton, 1990). To start with, we use Huber-Whibdust standard errors to account for the
intraclass correlation where the observations adependent across groups (Wooldridge,
2002). However, when the assumption of panel hekedasticity is true, Generalized Least
Squares (GLS) estimates are more efficient. Wefemsble generalized least squares (FGLS)
model with generalized error structure to allow fogteroskedasticity and cross-sectional
correlation across panels and AR(1) autocorrelatuithin each panels where each panel is
assumed to have different AR(1) structure. Furtiner,use regressions with panels corrected
standard errors where heteroskedastic error steid@nd contemporaneous correlation are
allowed. By using these alternative model spedificess, we hope to provide information on

the robustness of the restfts
V. Panel Results and Interpretation

We run a number of specifications with differenswamptions to capture the true nature of the
data. With the assumptions of state and bank spasibbserved variables correlated with the
explanatory variable, we use fixed effect regressimdel for advances to commercial sector
in India (LADV), total advances including priorisector (LADVT), profits (LPROFIT) and
banks’ investments in India (LINV). First, we runlp DRT variable against all the dependant
variables and subsequently introduced state ank $@ecific controls. Highly significant and
positive sign for DRT (POSTDRT) indicates that aauction of DRT had increased the
advance (LADV). However, the results could be dnivay the bank specific and state specific
effects that were not controlled. When investmaartyorker and output per worker to capture
state specific information were introduced alonghwhank specific information measured by

the number of employees and branches, DRT remaisis\e and highly significant.

Modified Wald test for group wise heteroskedasfiait fixed effect regression show that the
model 1 and 2 i.e. fixed effect panel regressioith Whe assumption of homoskedasticity,
suffers from severe group wise heteroskedastititythe models 3 and 4, we use standard
errors corrected for cluster effects. Controlliog €luster correlation within the banks reduces

15 See Greenberg, 2003 and STATA, 2003 and for misrisision.
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the significance of DRT to a large extent but thie$t for the significance of all the variables
in the model is significant. Adjusting for paneltém®skedasticity and panel AR(1) in a FGLS
framework improves the model fit and significandeh® individual parameters, especially for
DRT. Based on model 7 the presence of DRT increadeances to commercial sector by
1.3% (antilog of 0.263) vis-a-vis the banks do hate exposure to DRT. The above analysis

shows that the impact of DRT is significant andusttacross different specifications.
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Table 6: Impact of DRT on Advances Made to Comnag¢iSector
Dependant variable: LADV

Variable Fixed-effects Regression

FGLS regression

Model 11 Model 2t Model3 Model £

POSTDRT 0.369

(0.105)
[3.500]

INVPW

OUTPUTPW

LEMP

LBRANCH

CONS 6.884
(0.218)
[31.52]

#

Observations 56 (28)
(Groups)

Prob > F 0.00

Prob > CH

Loglikelihood

Wald test 0.00
(0.00)

R-sq: within .29

0.268 0.340

0.152

(0.089)  (0.069)  (0.086)

[3.010]  [4.95]
-0.073
(0.029)
[-2.550]
0.057
(0.023)
[2.510]
0.890
(0.111)
[7.990]
0.020
(0.116)
[0.180]
-1.651  6.892
(0.590)  0.020

[1.76]
-0.006
(0.054)
[-0.12]
0.071
0.039
[1.85]
5.803
2.003
[2.90]
-0.105
0.038
[-2.79]
-47.66
18.530

[2.80]  [350.31] [-2.57]

56 (28) 56 (28)

0.00 0.00
0.00

(0.00)

0.64 0.29

0.00

0.64

56 (28)

Model 57 Model 6 Model 7
0.591 0.263 0.263
(0.116)  (0.038)  (0.049)
[5.09] [6.91]  [5.400]
-0.079 -0.070
0017  (0.005)
[-4.57] [-14.90]
0.042 0.026
0.009 (0.007)
[4.63] [3.800]
0.792 0.758
0.092  (0.021)
[8.62] [36.260]
0.175 0.190
0.105  (0.027)
[1.66] [7.030]
6.801 -1.52 -1.178
0037 0266  (0.072)
[184.96] [5.71]  [-16.38]

56 (28) 56 (28) (28)

0.00 0.00 0.00
-56.11 -1.04 29.92

POSTDRT is POST * DRT i.e. access to DRT in ther y&®5. t+ Standard errors are given in (.) andtistic is
given in [.]; & Standard errors adjusted for clustel Adjusted for panel heteroskedasticity; + Adjustedpanel
AR(1); ¥ Modified Wald test for group wise heteredksticity in fixed effect regression
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Introduction of DRT has positive impact on othenkaerformance measures such as total
advances made in India (LADVT), investment (LINV)dabanks’ profit (LPROFIT). Even
after controlling for bank and state effects theatt of DRT is highly significant for total
advances made and investment made within Indial Fagression after controlling for panel
autocorrelation and heteroskedasticity (model 7Qwstihat total advances made in India
(LADVT) is higher by 1.3% (antilog of 0.263), inwesent (LINV) is higher by 1.5% (antilog
of 0.393) and banks’ profit (LPROFIT) is higher by% (antilog of 0.493) vis-a-vis the banks
did not have access to DRT. However, the impaddRT on profits is not consistent across

different specifications.
Robustness of the Results

To test the robustness of the results obtaineah fitee full sample, we restrict the sample to
only truly regional banks i.e. all bank that hawsionwide presence were removed from the
sample. This leaves us with the sample of 25 bankitie earlier analysis, banks with national
presence were clubbed in the group that had atcd3RT. The impact of DRT has turned out
to be positive and significant for all the measuoésanking performance considered (see
Table 10 in the appendix). The magnitude of theadats also more or less the same.

VI. Summary and Conclusion

In the literature, the availability of external dimce, legal development and economic growth
are linked in the following manner. A good substantand procedural law, if enforced
effectively, would enhance the investor and creddonfidence in the system, which would
result in larger volume of credit dispersed andmdtely economic growth. The broad
objective of this paper is to establish the long relationship in the above mentioned channel
pertaining to the Indian context. In particular impact of legal development is analyzed in a

trivariate causality and cointegrating VAR frameksr

To stat with legal development, private credit, ramoic growth and one of the possible
channels of impact is introduced in a VAR systemdentify the long run relationship. A

single cointegrating vector is identified in alltbie specifications indicating that there is a long
run equilibrium relationship among the variableasidered except for total factor productivity
(TFP). The coefficients of private credit (CR) apwbcedural law development (LD) have
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turned out to be significant and positively asstdawith economic growth. The channels of
impact are identified to be fixed investment angitz formation and not savings or total
factor productivity. The results suggest that lawd inance leads to economic growth through
debt accumulation channel rather than enhancira fattor productivity. These results are
consistent with the past literature (Bell and Reass 2001), however this study more
comprehensive in incorporating the determinantarfamal sector such as legal and regulatory
developments. Further these results are consiatenss different specifications of economic
activity i.e. size of industry in GDP (INDUST) andize of manufacturing sector
(MANUFACT).

As mentioned at the onset, the second objectite éstablish causation between the variables
of interest. The number of variables in the causktionship is restricted to three. The simple
Granger procedure without the conditioning variabte not lend to the thesis of ‘finance
causes growth’ instead there is a significant oag-wausation runs from growth to finance.
However, once the conditioning variable such aallégvelopment is introduced in the model
there is a strong mutual causation from econonoevtr and financial development. Causality
tests based on VAR show that legal developmentipeli affects the availability of credit.

Toda and Yamamoto modified Wald tests

Overall, these results show that the index of piacal law (LD) positively affects private
credit in the long run. It is the provisions thpeeded up the process of redress instead of law
on books per se that matter for financial sectorettgpment in India. This confirms the
proposition that mere law on books does not expiaiancial sector development rather it is
the procedural law which make a huge differencefifancial sector development. However
while this explains why India is an outlier in LLS$tudy, it could be argued that the
procedural law might also suffer the same enforceémapses as the substantive law. A

possible extension of this study is to incorpoetaeasure of enforcement.

There is some evidence at the micro level thatribely introduced procedural law work

relatively well (Visaria, 2007; Rathinam and Rap£08). The second section of the paper
analyzes the importance of the quality of judiciappecially speedy disposal on bank lending
activities and performance in a more micro levedlgsis using bank level panel data. The

dataset on banking performance contains informatiorntotal advances made, advances to
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commercial sector and bank profits. In this quageeiment study, we use the staggered
introduction of Debt Recovery Tribunals startingrfr 1994 in the Indian states. We have used
difference in difference approach to single outithpact of DRT on the measures of banking

performance.

DRT dummy is highly significant and positively assded with advances made to commercial
sector (LADV), total advances (LADVT) and profifEhese results show that speeding up of
debt recovery matters have resulted in efficienoy & consistent with our model illustrating
lender creditor relationship. These results doam@inge when bank and state specific controls
were introduced in the basic model. Moreover, tssaite robust to alternative specifications.
As a test of robustness, we have redone the erdinis restricted data set that excludes banks
with nationwide presence. These results also aontlie positive impact of DRT on bank

performance.

To summarize we have produced both macro and newe evidence on the importance of
legal development, especially the procedural lawettgpment on the availability of credit in
the developing economy. Time series evidence shwaw law and credit affects economic
growth through enhancing investment. Further, laauses credit and a mutual causal
relationship exists between credit and growth. Pda& evidence also confirm that one of the
procedural law innovation in India, the introductiof DRT, had positive impact of the
availability of credit to private sector.
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Appendix

Table 7: Impact of DRT on Total Advances Made ididn
Dependant variable: LADVT

Variable | Fixed-effects Regression ‘ FGLS regression
Model 11 Model 2t  Model®  Model 2  Model ° Model 22  Model 3
POSTDRT 0.350 0.230 0.325 0.112 0.721 0.263 0.236
(0.106) (0.093) (0.060) (0.090) (0.150) (0.050) (0.046)
[3.300] [2.460] [5.440] [1.250] [4.820] [5.320] [5.100]
INVPW -0.049 0.003 -0.057 -0.043
(0.027) (0.040) (0.013) (0.007)
[-1.780] [0.070] [-4.380] [-6.490]
OUTPUTPW 0.038 0.070 0.032 0.020
(0.021) (0.040) (0.008) (0.005)
[1.830] 1.740] [4.020] [3.850]
EMP 0.999 [5.056 0.887 0.992
(0.113) (2.275) (0.080) (0.024)
[8.840] [2.220] [11.100] [41.890]
LBRANCH 0.041 -0.036 0.155 0.040
(0.112) (0.052) (0.079) (0.025)
[0.370] [-0.700] [1.960] [1.610]
CONS 7.121 -2.221 7.129 -39.661 6.981 -1.805 -2.002
(0.272) (0.528) (0.017) 2(0.527) (0.049) (0.278) (0.121)
[26.15] [-4.21] [423.50] [-1.93] [143.80] [-6.48] [-16.60]
FObsenvalions g4 35y 64(32)  64(32)  64(32)  64(32)  64(32)  64(32)
(Groups)
Prob > F 0.00 0.00 0.00 0.00
Prob > Chi 0.00 0.00 0.00
Log likelihood -719.77 -2.53 32.63
Wald test 0.00 0.00
(0.00) (0.00)
R-sq: within 0.24 0.49 0.24 0.49

t Standard errors are given in (.) and t statistigiven in [.]; § Standard errors adjusted forstéus; Adjusted
for panel heteroskedasticity; + Adjusted for pafBI(1); ¥ Modified Wald test for group wise heteredksticity
in fixed effect regression
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Table 8:Impact of DRT on Bank Profit

Dependant variable: LPROFIT

Variable Fixed-effects Regression FGLS regression
Model 1t  Model 2t Model®l  Model Z Model © Model 22  Model 3
POSTDRT 0.551 0.356 0.443 0.383 0.756 0.247 0.493
(0.262) (0.242) (0.259) (0.397) (0.138) (0.060) .100)
[2.100] [1.470] [1.710] [0.960] [5.460] [4.140] B00]
INVPW -0.113 [-0.113] [-0.070] -0.128
(0.058) (0.114) (0.019) (0.038)
[-1.970] [-0.990] [-3.770] [-3.380]
OUTPUTPW 0.052 0.116 0.025 0.072
(0.045) (0.107) (0.014) (0.036)
[1.160] [1.080] [1.760] [2.030]
LEMP 0.824 -0.859 1.019 0.522
(0.445) (5.566) (0.183) (0.343)
[1.850] [-0.150 [5.560] [1.520]
LBRANCH 0.127 2.417 -0.005 0.498
(0.466) (2.494) (0.197) (0.392)
[0.270] [0.970] [-0.020] [1.270]
CONS 5.055 -2.775 5.095 -2.542 5.013 -3.682 -2.521
(0.288) (2.311) (0.075) (51.268) (0.053) (0.485) 0.596)
[17.55] [-2.12] [67.72] [-0.05] [93.78] [-7.59] 4-23]
# Observations 62 (31) 62 (31) 62 (31) 62 (31) 62 (31) 62 (31) (82)
(Groups)
Prob > F 0.112 0.34 0.09 0.00
Prob > CHi 0.00 0.00 0.00
Log likelihood -78.68 -20.45 -55.59
Wald test 0.00 0.00
(0.00) (0.00)
R-sqg: within 0.08 0.19 0.08 0.19

t Standard errors are given in (.) and t statistigiven in [.]; § Standard errors adjusted forstéus; ] Adjusted
for panel heteroskedasticity; + Adjusted for pafABI(1); ¥ Modified Wald test for group wise heteredksticity
in fixed effect regression
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Table 9 Impact of DRT on Bank Investment in India
Dependant variable: LINV

Variable | Fixed-effects Regression FGLS regression
Model 1t~ Model 2t Model®. ~ Model Z Model 1” Model 2 Model 3
POSTDRT 0.593 0.382 0.559 0.267 0.827 0.382 0.393
(0.130) (0.104) (0.074) (0.111) (0.118) (0.050) .082)
[4.560] [3.690] [7.530] [2.420] [6.980] [7.660] 21120]
INVPW -0.017 -0.021 -0.016 -0.015
(0.022) (0.055 (0.018 (0.004)
[-0.780] [-0.380] [-0.860] [-3.760]
OUTPUTPW 0.015 0.129 0.024 0.010
(0.017) (0.081 (0.014 (0.005)
[0.890] [1.600] [1.750] [2.090]
LEMP 0.891 2.897 0.966 0.889
(0.101) 2.715 (0.053 (0.020)
[8.840] [1.070] [18.160] [44.120]
LBRANCH 0.103 0.009 0.048 0.105
(0.107) (0.058 (0.056 (0.022)
[0.960] [0.150] [0.860] [4.770]
CONS 7.016 -1.817 7.026 -21.233 6.947 -2.341 -1.771
(0.235) (0.416) (0.022) (24.763) (0.076) (0.254)  0.109)
[29.82] [-4.37] [326.12] [-0.860] [91.86] [-9.22]  [-16.32]
# Observations
(Groups) 60 (30) 60 (30) 60 (30) 60 (30) 60 (30) 60 (30) (80)
Prob > F 0.112 0.34 0.09 0.00
Prob > CHi 0.00 0.00 0.00
Log likelihood -76.51 -72 47.94
Wald test 0.00 0.00
(0.00) (0.00)
R-sq: within 0.38 0.58 0.38 0.58

t Standard errors are given in (.) and t statistigiven in [.]; § Standard errors adjusted forstéus; Adjusted
for panel heteroskedasticity; + Adjusted for pafB!(1); ¥ Modified Wald test for group wise heteredksticity
in fixed effect regression
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Table 10: Impact of DRT on Selected Banking Pertmoe Measures (Restricted Sample
without Nationwide Banks)

FGLS regression

Dept. Variable LADV LADVT LPROFIT LINV
POSTDRT 0.218 (0.069) 0.234 (0.060) 0.696 (0.282) 0.370 (0.040)
[3.160] [3.870] [2.470] [9.150]
INVPW -0.065 (0.005) -0.046 (0.007) -0.137 (0.041) -0.013 (0.004)
[-12.70] [-6.380] [-3.350] [-3.130]
OUTPUTPW 0.021 (0.008) 0.024 (0.006) 0.077 (0.043) 0.008 (0.005)
[2.730] [4.350] [1.770] [1.610]
LEMP 0.721 (0.036) 0.975 (0.023) 0.250 (0.413) 0.861 (0.032)
[20.31] [42.790] [0.610] [26.670]
LBRANCH 0.225 (0.046) 0.068 (0.021) 0.706 (0.477) 0.114 (0.037)
[4.920] [3.210] [1.480] [3.090]
CONS -1.033(0.081) -2.028 (0.163) -1.437(0.801) -1.575(0.132)
[-12.76] [-12.45] [-1.79] [-11.90]
# Observations 48 (24) 48 (24) 48 (24) 48 (24)
(Groups)
Prob > Chi 0.00 0.00 0.00 0.00
Log likelihood 17.35 24.34 -47.86 37.98

Standard errors adjusted for panel AR(1) is giveq)i
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