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Abstract

Expecting a significant decline in domestic credit growth, the Central Bank of India (known
as the Reserve Bank of India) eased the monetary policy to improve the flow of credit to
productive sectors, at viable costs, so as to sustain the growth momentum. Using this as a
background, I assess the role of this expansionary monetary policy, undertaken due to the 2008-
09 crisis, on a firm’s performance. To do so, I exploit a matched firm-bank dataset, utilizing
bank-level information for each firm before and after the crisis to show that the ownership of
banks significantly matters for a firm’s performance, especially an exporter. In particular, I ask
whether there is differential impact on the export margins (extensive and intensive) of Indian
manufacturing firms when a firm is a client to a public-sector bank (or government-owned bank)
vis-a-vis other banks (e.g., domestic private and foreign banks). I find — firms’ client to a public-
sector bank did not see any drop in their exports as a result of the drop in the credit supply (or
through the financial channel), as opposed to firms’, which borrow from other sources (private
and/or foreign banks). I interpret this finding as the effect of the expansionary monetary policy,
which primarily affected the balance-sheets of the public-sector banks and other banks (private
and foreign) differentially. To the best of my knowledge, I believe this is the first paper to
analyze the effect of a domestic policy response (in this case, an expansionary monetary policy),
due to the crisis of 2008-09, on firm-level performance.
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1 Introduction

The collapse of the Lehman Brothers in September 2008 led to the inception of the much-discussed
financial crisis of 2008-09 and consequently a sharp decline in credit availability (even in most of the
financially developed countries) and trade flows across the globe. There is now a sizeable amount
of studies showing how global financial crisis of 2008-09 have impacted trade flows (due to drop in
demand or credit supply or rise in protectionism, etc.).!

However, there is a dearth of studies aiming to understand how different types of domestic
policy changes (within a country), e.g., fiscal and/or monetary policy, which originated as a result
of the financial crisis of 2008-09 have impacted the real economy. For example, if a Central Bank
of a country responds to the crisis by adopting an expansionary monetary policy (since there is
an imminent fall in credit supply), then does that policy change fully and/or partially mitigates
the effects on the performance of the firms arising from the credit supply channel? Does the effect
varies according to the banking relationship of a firm?

I investigate the impact of one such policy decision. During the crisis of 2008-09, the Central
Bank of India, popularly known as the Reserve Bank of India (RBI, hereafter), expecting a sig-
nificant decline in domestic credit growth eased the monetary policy to improve the flow of credit
to productive sectors, at viable costs, so as to sustain the growth momentum and to restore the
economy back to its pre-2008 growth schedule (Acharya and Kulkarni, 2012, 2016). It announced
several measures, which includes lowering of provisioning norms and reduction of risk weights on
exposures apart from lowering the interest rate structure by significantly reducing both its key
policy rates — the repo rate and the reverse repo rate. In addition, the Cash Reserve Ratio (CRR)
was also reduced by four times in the post-September 2008 period.

Figure 1 plots yearly repo, reverse-repo rates and CRR (as reported by RBI)? from 2006 to
2010. All the three policy rates register a significant decline for the year 2008-09. I use this one-
shot decision of an expansionary monetary policy (to increase the flow of credit into the economy)
by the RBI to investigate its impact on the real economy-say, firm-level export performance—using
firm-level credit information and a novel firm-bank matched dataset from India. In particular, I ask
the following question: is there a differential impact on the export margins (extensive and intensive)
of Indian manufacturing firms when a firm is borrowing from public-sector bank (or government-

or state-owned bank) vis-a-vis other banks (e.g., domestic private and/or foreign banks)?

'The literature on Great Trade Collapse (GTC) after the 2008-09 crisis identifies 4 main channels: (i) decline in
demand (Behrens et al., 2013; Eaton et al., 2016; Chakraborty, 2018), (ii) drop in credit supply (Bricongne et al.,
2012; Chor and Manova, 2012; Aisen et al., 2013, Parasivini et al., 2014), (iii) rise in trade barriers (Kee et al., 2013);
and (iv) imported inventories (Alessandria et al., 2010).

2Tt is an average of the monthly rates as announced by the RBL



I find — firms’ borrowing from state-owned bank did not see any drop in their exports as a re-
sult of the drop in the credit supply (or through the financial channel), as opposed to firms’, which
borrow from other sources (private and/or foreign banks). On the other hand, the firms which
have banking relationships with domestic-private and foreign banks experienced a negative effect
in both extensive and intensive margin of trade. I interpret this finding as the effect of the expan-
sionary monetary policy (undertaken by the RBI due to 2008-09 crisis), which primarily affected
the balance-sheets of the public-sector banks and other banks (private and foreign) differentially.
And, this differential health of the banks subsequently got reflected in the performance of the firms,
especially the exporting firms, differentially.

India, like Brazil and China was relatively immune to this slowdown of the international credit
flows. Primary reason being: Indian banking system did not have any direct exposure to subprime
mortgage assets (Sinha, 2010).3 Although the impact of subprime crisis both on Indian banks and
the financial sector was limited, India witnessed a heavy sell-off by Foreign Institutional Investors
(FIIs) to provide the much-needed liquidity to their parents in the US or Europe — a net expulsion of
around $13.3 billion in 2008 through equity disinvestment (Kumar et al., 2008).* In addition, a few
more events happened simultaneously (i) reduced access of Indian entities to international market
funding, (ii) call money rate breaching the upper bound of the informal Liquidity Adjustment
Facility (LAF); overnight call money rates rose by nearly 20% in October and early November 2008,
and (iii) decline in the outstanding amount of certificate of deposit (CD) issued by the commercial
banks as the global financial market turmoil intensifies. Thus, while the Indian banking sector
remained largely unscathed by the global financial crisis, it still could not escape a liquidity crisis
and a credit crunch.

Fearing a cascading effect of the drop in credit supply on the activities of the real economy, the
RBI immediately announced significant reduction in repo® and reverse-repo rates. To temporarily

expand the money supply, the central bank decreases repo rate (so that banks can swap their

3Prof. Jayati Ghosh and C. P. Chandrasckhar in an article in The Hindu (Oct 21, 2008) argues that the global
financial crisis will certainly have some impact in Indian case, but not of the kind that was experienced in the US
due to well-regulated banking system and ‘strong fundamentals’ of the economy.

4This was followed by a massive slowdown in external commercial borrowing by India’s companies, trade credit
and banking inflows. Short-term trade finance and bank borrowings from abroad swung to outflows of US$9.5 billion
and US$11.4 billion respectively in the second half of 2008-09. The Reserve Bank of India intervened heavily to
support the rupee by selling dollars, leading to some depletion of the stock of reserves. The drying up of funds in the
foreign credit markets led to a virtual cessation of external commercial borrowing for India, including the access to
short-term trade finance. The collapse of the stock market ruled out the possibility of companies raising funds from
the domestic stock market. Indian banks also lost access to funds from abroad, as inter-bank borrowing seized up in
the US and Europe and banks had to send funds to their branches abroad in those countries. All these put heavy
pressure on domestic banks, leading to a liquidity crisis.

"Repo rate is the rate at which the central bank of a country (RBI, in case of India) lends money to commercial
banks in the event of any shortfall of funds.



holdings of government securities for cash) and reverse-repo rate’® (so that the cost of borrowing by
the central bank decreases). Both these rates was reduced by 425 and 225 basis points, respectively.
The CRR was also slashed by 400 points during October 2008 and January 2009. All these were
done in order to increase the money supply to the productive sectors through commerical banks.”

Viswanathan (2010) argues that the expansionary monetary policy was primarily undertaken:
(a) to increase the credit supply of the domestic banks; (b) to meet the trade financing requirement
of the traders; and (c) to serve the debt service payments by those businesses that had existing
foreign debt. Blinder et al. (2017) in a survey paper® points out that the global financial crisis had
significant impact on the practice of monetary policy across a range of countries. Moreno (2010)
and Crowley and Luo (2011) also notes that the crisis influenced the policy makers, especially the
central bankers, to respond by increasing foreign and domestic currency liquidity.

Therefore, given such a situation, what could be the first order effects of such a policy? The flow
of credit supply to the banks should increase. In case of India, it happened so, but differentially. The
flow of credit supply from the RBI increased, but especially for the public-sector banks. Reason:
the Indian Bank Nationalization Act 1969 provides an explicit guarantee that all obligations of
public-sector banks will be fulfilled by the Indian Govt. in the event of a failure. Figure 2 plots
the borrowings from RBI by an average public-sector, private and foreign bank for 2006-2010. The
plot(s) clearly shows evidence of expansionary monetary policy, but only in case of public-sector
banks. Acharya and Kulkarni (2012, 2016) analyzing how the 2008-09 crisis has impacted the
publicly-owned and other banks (private and foreign banks) in India also points such differential
inpact. Mihaljek (2010) also provides similar evidence by looking across a range of emerging
economies.

Additionally, Figure 3 plots the growth in deposits in case of Indian public-sector, private and
foreign banks. An average public-sector bank saw an increase in deposits, whereas for the other two
types, it declined sharply. Public-sector bank deposits increased by 26.9% in 2008-09 as compared
to 23.1% in the previous year. On the other hand, private banks deposit growth decreased from
22.3% to a meagre 9.1% for the same period. Acharya and Kulkarni (2012) points out that in case
of India, the explicit and implicit government guarantees for public-sector banks also helped them

to tackle the financial crisis better than other banks.” Eichengreen and Gupta (2012) analyzes the

®Tt is the rate at which the central bank of a country borrows money from commercial banks within the country
(it is also a monetary policy instrument which can be used to control the money supply in the country).

"See official statement of the Governor of the RBI: https://www.reuters.com/article/idINIndia-37674620090127

8The paper surveys 95 central banks with a questionnaire consisting of 13 questions. In all, 55 questionnaires
were returned, with a gratifying (these days) response rate of 58%. The authors concentrate on four sub-questions:
have there been important and lasting changes in central bank mandates, monetary policy instruments, central bank
communications, and the place of the central bank within the government?

9 Acharya and Kulkarni (2012) also highlights that this is the theme worldwide. For example, the growth of



change in bank deposits in India during the crisis of 2008-09. They show that it is the expectation
for the implicit guarantee for the public-sector banks that resulted in a significant growth in deposits
during the crisis. All these events (the expansionary monetary policy, shifting of deposits, etc.)
may have helped the public-sector banks in improving their reserves or balance sheets as comprared
to other banks.

A couple of questions arise immediately: (a) does the effect of the monetary policy also shows
up in the pattern of firm-level borrowing? Figure 4 plots the borrowings by an average Indian
manufacturing firm from a public-sector bank as opposed to all other types of financial institutions
and banks.'? The figure clearly highlights the differential pattern in borrowing from different kind
of financial institutions — borrowings from all but public-sector banks dropped significantly in the
post-2008 period. This shows that firms which are dependent on public-sector banks experience
an increase in borrowing than others. And, this rise in credit supply may have led to a rise in
investment spending and/or output. This could be particularly true in case of exporters, as they
are the ones to be primarily affected due to the financial crisis (due to drop in demand for their
products from the US and Europe). Figures 5 and 6 exploits the borrowing from domestic and
foreign sources by an average Indian manufacturing exporter and non-exporter, respectively. The
figures clearly points out that the aggregate borrowing pattern by an average manufacturing firm
across four different sources (Figure 4) is almost completely driven by the exporting firms.

(b) how does borrowing from a public-sector bank or sources can help a firm (when the firm is a
client to the public-sector bank) to mitigate the partial effects of the crisis? The first and foremost
reason could be due to the very simple fact that the public-sector banks themselves are differentially
affected (by the crisis) as compared to other banks. Similar to this case, this differential effect of
the crisis on different types of banks is well-documented. As the existing evidence suggests, credit-
lending by public-sector banks tend to be less responsive to macroeconomic shocks than by private
banks (Micco and Panizza, 2006; Bertray et al., 2012; Cull and Martinez-Peria, 2012; Acharya and
Kulkarni, 2012; Coleman and Feler, 2015).

Figure 7 reveals such similar situation in case of India. For public-sector banks, credit expanded
during the crisis of 2008-09 by 20.4% as compared to 22.5% in 2007-08, a mere drop of 2 percentage
points. On the other hand, for private banks and foreign banks the numbers are 10.9% and 4%,

the government-sponsored enterprises (Fannie Mae and Freddie Mac) and commercial banks in the US (both set of
institutions with explicit government support and ready access to central bank emergency lending). These institutions
expanded their holdings of mortgage-backed securities while investment banks and hedge-funds de-leveraged and sold
these type of securities (He et al., 2009).

10Unlike the data on bank-level borrowings, where I could differentiate between a public-sector and private-sector
bank, the firm-level borrowing data does not allow me to seggregate the private-sector sources into private banks and
other NBFCs. Nonetheless, it still gives a clear idea on the differential effects of the firm-level borrowing between
public-sector, private-sector and foreign sources.



respectively (compared to 19.9% and 28.50% in 2007-08, respectively). Ivashina and Scharfstein
(2010) points out that banks cut their credit less if they have better access to deposit financing.
The Govt. of India also issued a directive to public-sector enterprises (firms and not banks) to
deposit their surplus funds in public-sector banks (Economic Times, 2008).!' These type of events
in addition to the direct flow of funds from the Central Bank (as a result of the expansionary
monetary policy) may have also helped the public-sector banks to increase credit flows to firms.

Second, differential performance of the public-sector and other banks (private and foreign) could
also be due to the differences in investor confidence. For example, consider the credit default swap
(CDS)'? spreads for two big banks in India — SBI and one private bank (Industrial Credit and
Investment Corporation of India, ICICI hereafter). The cost of purchasing l-year protection on
SBI and ICICI were within the same range in 2007-08, suggesting that investors regarded both
banks as equally risky (Acharya and Kulkarni, 2012). However, the difference between the CDS
spreads started to increase in SBI’s favour in the beginning of 2008-09, indicating that the market
possibly view public-sector bank to be more resilient to the crisis than the private bank. Third, as
pointed out by Carvalho (2014) increase in lending by the public-sector banks to firms could also
be due to political pressure, which was the case for Brazil (Coleman and Feler, 2015).

The linkages between the financial sector and firms’ performance, especially export activities
have attracted significant attention in recent years (Berman and Hericourt, 2010; Chor and Manova,
2011; Amiti and Weinstein, 2011, 2017; Minetti and Zhu, 2011; Bricongne et al., 2012; Caggese and
Cunat, 2012; Feenstra et al., 2014; Paravisini et al., 2014; Manova et al., 2015; Muuls, 2015; Bronzini
and D’Ignazio, 2015; Buono and Formai, 2018). To become an exporter, a firm is dependent
on financial resources for several reasons, such as identification of export markets, making their
products according to foreign demand, setting up distribution networks, etc (Baldwin and Krugman,
1989; Dixit, 1989). Manova (2013) points out that most of these costs are need to paid at the
beginning and in addition they need enough liquidity at hand in order to sustain for the relevant
expenses after starting an export activity. For example, expanding for a single market to multiple
markets or increasing the volume of export flows. All these activities require substantial liquidity
(Chaney, 2016).

During a crisis, demand for liquidity by the exporters goes up significantly as there could be (a)
payment for their sales gets delayed; (b) fall in demand for their products in crisis-ridden countries;

(c) the need to find new destinations for their products; (d) inventories piling up; and (e) a need

" Following the fall of Lehman Brothers and subsequent credit crisis, many depositors shifted capital out of private
and foreign banks and moved to public-sector banks. Infosys, a software MNC, transferred nearly INR 10 billion of
deposits from ICICI (the biggest private bank in India) to SBI just after Lehman’s collapse in the 3rd quarter of 2008
(Economic Times, 2009).

12A CDS spread represents the cost of purchasing insurance against the default of an underlying activity.



to continue their production activities even with a drop in their sales. In these situations, firms
resort to banks for additional credit supply. If the banks are also simultaneously hit by the crisis
and fails to increase the lending, the real economy output falls. Using data from Peruvian firms,
Paravisini et al. (2014) find that a contraction of bank funding during the 2008-09 crisis reduces
export flows.

Given this background, I use the expansionary monetary policy, undertaken by the RBI due
to the financial crisis of 2008-09, as a quasi-natural experiment in order the investigate the role
of finance on Indian manufacturing firms’ export activities. Particularly, I explore whether the
ownership of the banks has a differential effect on the credit supply and eventually on the export
flows of the firms. I carry out the effect of credit shortage, due to the crisis of 2008-09, on firm
performance at two different levels: (a) at firm-level, where I use direct information on the sources
of borrowing by the firms, such as how much a firm has borrowed from a public-sector bank or
other domestic or foreign sources. (b) at firm-bank level. Using information on firm-level borrowing
is an important aspect of looking at the impact of financial resources on exports, but it does not
say whether increase in credit supply is a demand or a supply side issue. Therefore, to estimate
the causal effect of the banks’ health (affected as a result of the expansionary monetary policy)
during the 2008-09 crisis, on firms’ performance, I exploit information on the financial health of
the bank(s) to which a firm is client.

For such kind of exercises, I put together information from a well-known dataset on Indian
manufacturing firms known as PROWESS (Goldberg et al., 2010; Chakraborty and Raveh, 2018).
The dataset is unique in a sense that (a) it contains direct measures of borrowing by the firms from
different types of sources, namely borrowings from domestic banks (public-sector), borrowings
from domestic private financial institutions (private banks and Non-Bank Financial Comparies
(NBFCs)), borrowings from foreign banks, external commercial borrowings (ECBs), etc. (b) the
dataset also reveals information on the name and type of banks that each individual firm is client
along with the infomation on the balance sheet of the banks, e.g., the health indicators of the banks.

The dataset also reports trade flows, divided into exports and imports, total sales, compensation
to employees, expenditure on technology, capital employed, ownership category and other important
firm and industry characteristics. All this information, including the borrowing by the firms and
the type of banks from which the firms are borrowing, is given for a considerable time period,
2000-2010. This enables us to track how much a firm is borrowing from different sources and type
of banks over time, thereby allowing for a dynamic specification in which changes in credit flows
from different kinds of sources may influence firm performance.

Using this rich dataset, I perform the analysis at three different levels. First, I exploit infor-



mation on borrowing by firms from different sources and interact with a crisis-dummy (dummy
takes a value 1 if the year > 2009) and a measure of the expansionary monetary policy (repo rate)
on a firm’s export margins. I find firms that borrow from public-sector banks are differentially
affected compared to firms borrowing from foreign sources. Firms borrowing from foreign sources
experience a negative effect on their export flows (intensive margin), whereas firms borrowing from
public-sector banks see the opposite. The effect is higher for firms operating in high-financially
dependent sectors. On the other hand, I find no effect on extensive margin.

Next, I investigate whether the monetary policy indeed has a differential effect on the lending
activities of banks according to their ownership. 1 use total loans and advances by a bank as
the indicator for lending activities. My results show that the expansionary monetary policy has
significant positive effect only on the lending activities of the public-sector or state-owned banks.
I find no effect of the policy on the lending activities of any other types of banks.

Last, I exploit balance sheet information of the banks to which an individual firm is client to
estimate the effect of the expansionary monetary policy on the export margins of the firms). In
particular, I use borrowings from RBI, total loans and advances by these banks and a profitability
ratio of the banks. I interact these bank-level information with the crisis-dummy and a dummy
indicating whether a firm is client to a domestic public-sector bank. To control for endogeneity, I use
information on banking relationships and bank health in the pre-crisis years. My triple-interaction
term is robust, significant and positive. Firms client to the state-owned banks do not experience
any decline in their domestic and international sales due to the disruption in credit supply in the
post-2008 period. I do not find such consistent effect for the extensive margin. On other hand,
firms client to either domestic-private banks (esepcially the big banks) or foreign banks (especially
the banks of the US origin) experience the opposite; they encounter a significant decline in their
export flows.

My findings contribute to four different kinds of literature. My primary contribution is to the
literature on how financial crisis in general and particularly 2008-09 induced several governments
and central banks to undertake monetary expansion as a policy response. There is a lot of qualitative
evidence showing the prevalence of such kind of policies in the aftermath of 2008-09 crisis, especially
in emerging economies (Moreno, 2010; Crowley and Luo, 2011; Kline et al, 2017). But, there is
no study to understand how these policy responses have affected the real economy. I show how
the expansionary monetary policy, in case of India, led to significant differential effect on firm-level
export earnings (intensive margin). To the best of my knowledge, I believe this is the first paper
to analyze the effect of a post-crisis (2008-09) domestic policy response on firm-level performance.

This brings me to my second primary contribution, which is about how different types of banks



affect economic performance and activity. Coleman and Feler (2015) analyzes the role of Brazil’s
govt-owned banks in mitigating national recession by providing more credit to offset the decline in
lending by private banks. Localities in Brazil with a higher share of govt-owned banks experienced
a relative increase in lending following the onset of the financial crisis compared to areas with a
low share of these banks. I also show that firms which borrow from or connected to state-owned
banks did see a relative increase of approximately 2.3-28% in their export earnings.

My paper also contributes to now a seemingly growing literature on trade and finance. Namely,
the role of credit supply or shocks on export activities. My paper exploits a policy response which
led to differences in the availability of credit across different types of banks, to measure its effect
on firms’ export performance. The results are closely related to the work that analyzes the effects
of credit disruptions on trade during the Great Trade Collapse of 2008-09 (Bricongne et al., 2012;
Bolton et al., 2011; Chor and Manova, 2012; Levchenko et al., 2010; and Paravisini et al., 2014)
as well as the general literature on credit shocks or banks’ health and performance of firms (Amit
and Weinstein, 2011, 2017; Bronzini and D’Ignazio, 2015; Berton et al., 2017; Buono and Formai,
2018). My results show that stability or availability of external finance is indeed important for
exporters (Rajan and Zingales, 1998).

Finally, the paper is also related to the recent literature that uses the bank lending channel as an
instrument for credit shocks (Amiti and Weinstein, 2011; Carvalho et al., 2015; Chodorow-Reich,
2014; Iyer et al., 2014; Jimenez et al., 2011; Kalemli-Ozcan et al., 2010; and Mudls, 2015). This
literature compares firm-level outcomes such as total sales, total exports, employment or investment
across firms affected differently by a credit shock. I also show that monetary policy affected the
lending activities of banks, although differentially, through a bank lending channel.

The rest of the paper is organized as follows. Section 2 describes the background of the policy
response undertaken the Central Bank of India as a result of the 2008-09 crisis and how did it
impacts the Indian banking sector. The dataset is outlined in Section 3. Section 4 describe the

empirical strategies and the corresponding results. Section 5 concludes.

2 Monetary Policy and Bank Lending in India during 2008-09

The 2008-09 global financial crisis initially hit India via the financial channel (Rajan, 2009; Joseph,
2009). However, not through the conventional route — the subprime mortgage assets. The liquidity
crisis in the Indian credit market happened as a result of the colossal de-leveraging of the US banks
after the financial meltdown — a net disinvestment of US$ 13.3 billion from the Indian equity market.
The FIIs withdrew funds from all over the emerging markets to meet the liquidity requirements of

their principals in the US (Joseph, 2009). Additionally, capital inflows under external commercial



borrowings, short-term trade credit and external borrowing by banks also started to decline. Table
1 shows there was a major return flow of capital from India, especially in the second half of the
year, with regard to short-term trade finance and bank borrowings to the extent of US$ 9.5 billion
and US$ 11.4 billion, respectively.

This massive withdrawal of capital led to (i) a fall in Bombay Stock Exchange (BSE) Index,
and (ii) a rapid depreciation of the Indian rupee vis-a-vis the US dollar. In addition, banks and
corporates that were dependent on global markets for foreign currency suddenly found themselves
to be facing a major liquidity crisis as credit dried up (Islam and Rajan, 2011). Indian banks also
lost access to funds from abroad, as inter-bank borrowing seized up in the US and Europe. All
these put heavy pressure on domestic banks leading to a liquidity crisis in the second half of 2008.
This got reflected in the inter-bank call money markets, where the call money rates rose to 20% or
so (Figure 8). Sengupta (2009) points out that between mid-September to end-October 2008, the
daily weighted average call rate and the overnight weighted average money market rate (OWAR)
exceeded the upper bound of the LAF corridor twice. All these happened despite the fact that a
majority of the Indian banking system is owned by the public-sector.

As the gravity of the financial crisis became apparent, the RBI took several policy measures
to ease both the rupee and the liquidity conditions in the financial system. Monetary policy was
the principle tool to counter the after effects of the financial meltdown (Sengupta, 2009). With
regard to the domestic liquidity, the RBI reduced the key policy rates—the repo and the reverse
repo-via the LAF. The repo rate was reduced by 350 basis points to 5.5% in mid-October 2008 to
4.75% in April 2009, and the reverse repo rate was cut by a cumulative 200 basis points from 6
to 4 percentage point in December 2008 to 3.25% in April 2009. The CRR was reduced from 9%
in September 2008 to 5% by early January 2009 in order to raise the money multiplier and inject
liquidity in the system.

Other measures include (i) reduction in Statutory Liquidity Rates (SLR) (from 25% to 24%); (ii)
opening of new refinance windows; (iii) lowering of prudential norms in regard to provisioning and
risk weights; and (iv) refinance to Small Industries Development Bank of India (SIDBI) (Subbarao,
2009b).'* Mohan (2009) highlights that the estimated amount of liquidity that has been injected
into the system is about 9% of GDP.'* In addition, foreign exchange liquidity was also eased by
loosening restrictions on ECBs and short-term trade credits, while interest rate ceilings on non-

resident deposits were raised in order to attract more foreign funds into the country (Islam and

13Also see the RBI website for details Measures for Liquidity Management and Improving Credit Flow
(http://www.rbi.org. in /Scripts/BS _PressReleaseDisplay.aspx?prid=19468).

" According to the estimates of the Deputy Governor of the RBI (during the crisis period), the various monetary
and liquidity measures, taken together, released actual/potential liquidity amounted to be over INR 5,620,000 Million.

10



Rajan, 2011). The RBI which allowed the rupee to depreciate until September 2008, intervened
to manage the rupee decline by leaning-against-the-wind, hence releasing further foreign exchange
into the market.

The infusion of such a significant amount of liquidity by the RBI and other quasi-open market
operations helped the credit to grow at a stable and robust rate. Figure 9 shows that this is
partially due to the decline in reserve money and consequent increase in the broad money during
the second quarter of 2008-09. The graph also points out that RBI’s credit supply to public-sector
banks and commercial sector also increased during the crisis. This led to an increase in the money
multiplier (Figure 10), which is in sharp contrast to the US (RBI, 2009; Islam and Rajan, 2011).

As a result of these monetary measures, banks, especially the public-sector ones, found them-
selves saddled with surplus liquidity. The RBI requested the public-sector banks, that accounted
for over 70% of loan growth in 2008-09, to reduce the Benchmark Prime Lending Rate (BPLR)
and increase the credit flows to the private commercial sector. Sengupta (2009) points out that
it is because of the expansionary monetary policy that the state-owned banks witnessed a sharp
rise in their lending activities, in contrast to the private-sector banks. The domestic private-sector
and foreign banks, on the other hand was rather reluctant to respond and eventually reduced their
long-term lending and shifted to short-term exposures.

Figure 11 plots the total amount of loans and advances by the major public-sector, private,
and foreign banks operating in India (as listed by the RBI) for the period 2006-2010. It shows
that for an average public-sector bank, loans and advances registered a significant increase (by a
factor of two) after the crisis period, whereas for private banks it slowed down and for foreign
banks, it declined. Table 2 calculates the year-by-year percentage changes in credit flows for all
public-sector, private-sector and foreign banks. For public-sector banks, the percentage of credit
flow increased to 28.6% in Janurary 2009 as opposed to 22.5% in March 2008; for private and
foreign banks, it declined from 19.9% to 11.8% and 28.5% to 16.9% during the same time period,
respectively. Looking specifically at export credit by banks also yields similar conclusions. Figure
12 shows the amount of export credit given out by three different types of banks. Likewise, it
increased for public-sector banks and declined for others (especially in case of foreign banks).

Acharya and Kulkarni (2012) investigate the impact of ownership structure on bank vulnera-
bility in India during the crisis of 2008-09 to find that private-sector banks performed worse than
public-sector banks. Private-sector banks experienced deposit withdrawals, whereas state-owned
banks saw the opposite. Eichengreen and Gupta (2013) also shows that Indian private banks expe-
rienced a slowdown in deposit growth during and after the crisis; public-sector banks, in contrast,

did not experience any such similar situation. The difference in the performance of the public-sector

11



and private-sector banks is similar in other countries as well.

Coleman and Feler (2015) studies the role of Brazil’s government-owned banks to reduce the
effects of national recession by providing more credit to compensate for the decline in lending by
the private banks. Figure 13 shows the total amount of credit given by the government-owned
banks as opposed to private banks in Brazil. The graph points out that although the total credit
given out by these two types of banks are somewhat similar before the crisis, it was significantly
different after. Localities in Brazil with a high share of government-owned banks experienced a
relative increase in lending following the onset of the financial crisis. In a similar context, Ivashina
and Scharfstein (2010) by exploiting the syndicated loans for the US banks show that the banks
cut their lending less if they had better access to deposit financing. This is exactly what happened
in case of the public-sector banks in India. I use this differential impact of the 2008-09 crisis on
public-sector, private and foreign banks to understand the differential effects on a firm’s export

performance.

3 Dataset

The sample of firms is drawn from PROWESS database, constructed by the Centre for Monitoring
the Indian Economy (CMIE), a private agency. The database contains information on approxi-
mately 27,400 publicly listed companies, all within the organized sector, of which almost 9000+ are
in the manufacturing sector. I use data for around 5,500+ firms, for which there is consolidated
data on banking relationships. I use data for the years 1999-00 to 2009-10, hence covering the crisis
period (2008-09). Unlike other sources, the PROWESS data is in effect a panel of firms, enabling
me to study their behaviour and banking relationships over time.

The dataset is classified according to the recent 5-digit 2008 National Industrial Classification
(NIC) level. I reclassify it to 4-digit NIC 2004 to facilitate matching with other important industry-
level variables; hence, all the categorization made throughout the paper are based on the 2004
NIC classification. The dataset spans across 108 (4-digit 2004 NIC) dis-aggregated manufacturing
industries that belong to 22 (2-digit 2004 NIC) larger ones. It presents several features that makes
it particularly appealing for the purposes of this study. Below, I outline the three most important
features that are primarily needed for the paper.

First, how representative is the sample of firms of the total manufacturing sector export margins?
To understand, I calculate a simple proportion of total exports of all the manufacturing firms in
PROWESS to all Indian merchandise exports for the year 2006 (couple of years before the crisis);
the ratio is around 0.33 or 33%. It ranges from around 30-39% (depending on the year). In terms

of the number of exporters in my sample, it is between one-fourth to one-third of the sample
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of manufacturing firms analyzed. This seems to be a fairly reasonably picture in terms of the
coverage of the exporting manufacturing firms by PROWESS. In terms of export flows, coke,
refined petroleum and nuclear fuel sector have the highest exports followed by tobacco products,
food products, textiles and beverages.

Figure 14 shows India’s total merchandise export flows along with other major destinations,
E.U., U.S. and Asia, for the years 2006-2009. In this figure, I plot the aggregate export data from
the UN-COMTRADE. As the figure shows, the growth rate of total manufacturing exports of India
declined by around 17% for the year 2009, which is almost the same as the drop in global trade
during the crisis period. Exports towards major destinations—such as E.U., U.S. and Asia—also
declined during 2009, with the drop for Asia being the least. The drop in exports in 2009 is highest
for the U.S. (10.65%), followed by the E.U. (7.39%) and Asia (1.31%).! The RBI's report (2009)
on trade balance also suggests that the export sector is hit quite badly, since a large proportion
(nearly 40%) of Indian merchandise exports goes to the OECD countries. Next, I compare how
well changes in exports of the sample of firms that I use in my analysis track those of the overall
economy.

Figure 15 compares average exports (deflated by the Wholesale Price Index number), divided
into four different size quartiles, across all manufacturing sectors for the same time period as
before. The decline in export earnings was 23.8% for 1st quartile, 24.3% for 2nd quartile, 17% for
3rd quartile and 1.1% for 4th quartile of firms, respectively. On average, the drop in manufacturing
export flows is 16.55% at the firm-level (same as the overall economy). Overall, these diagrams
indicate that the export growth computed from our sample of firms follows the macro-level Indian
exports quite closely.

Second, to identify how credit supply from different sources affect a firm’s export performance,
I exploit a unique feature of the dataset. This database provides significant details about a firm’s
(a) different sources of credit borrowing. It gives detailed information on the different types of bor-
rowings (banks or private financial institutions) classified by sources (domestic or foreign) made by
the firms. For example, borrowing from public-sector banks (domestic), borrowings from domestic

private financial institutions. However, it does not differentiate between a private bank or NBFC.16

15If we consider the drop in the growth rate of Indian exports, it is highest for the E.U. (around 31%) followed
by the U.S. (around 17%). However, a closer look would tell you that the drop in exports towards the U.S. is much
larger if we take the year 2008 into account; it stagnated from that year on. The increase in exports to the U.S. for
the year 2008 was merely 6%, whereas the same was 77% for the year 2007.

1The borrowings from the domestic sources are further divided into secured and non-secured borrowing. When a
firm borrows money from a bank (public-sector or private) and provides them security in form of some claim over
assets in the event of a default, then such borrowings are termed as secured bank borrowings. A company may borrow
loans from a single bank or a number of banks or from a syndication of banks; all of these are a part of secured bank
borrowings. I use secured borrowings for the analysis. Putting both secured and unsecured borrowings also yeild
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Additionally, it also gives data on the amount of loan taken in a currency other than Indian
rupees, termed as foreign currency borrowing. It further divides the foreign currency borrowing as
if it is borrowed from banks (examples of such borrowings would be like loans taken from foreign
banks, foreign currency loans taken from foreign branches of Indian banks, foreign currency loans
from Indian banks, etc.) or other types of financial institutions (it includes credit from official
export credit agencies and commercial borrowings from the private sector window of multilateral
financial institutions such as International Finance Corporation (Washington), ADB, CDC, etc.).
Table 3 calculates the average real credit (deflated by wholesale price index) of all firms (across
the manufacturing sector) from different sources, public-sector banks, domestic private financial
institutions (banks and NBFCs) and foreign borrowing for the years 2006-2009. The table shows
that it is only in case of the public-sector banks that borrowing increased during the crisis, while
for others it dropped.

(b) banking relationships. In particular, the names and the type of banks (domestic or foreign
and public-sector or private-sector) an individual firm is client to for each individual year. A listed
Indian firm often deal with more than one bank. And, there is no way to understand which bank
is the main ‘reference bank’ for a firm. Therefore, I treat all the banks with equal importance.
The dataset also rolls out all the important information on the balance sheet of the banks. This
gives me the unique advantage of utilizing the health of a bank as an indicator of the extent of
credit that a firm has access to (during the crisis) and see the impact of credit supply (due to the
monetary policy) on that firm’s performance. Specifically, there is information on (i) borrowing
done by the banks from the RBI (which is a direct indicator of monetary policy), (ii) loans and
advances given by the banks, (iii) other indicators measuring the financial health of a bank, such
as return on assets, operating profit to working fund ratio, contingent liabilities as a percentage of
net worth, etc., and (iv) the amount of export credit provided by these banks.

Figure 16 uses contingent liabilities as a percentage of net worth as an indicator for financial
health of the banks and plots for public-sector, private and foreign banks. The ratio declined for
an average bank beloging to either of these three categories. However, the drop was the least for
public-sector banks (4.5%), whereas for private-sector and foreign banks, it was 28.5% and 42.2%,
respectively. This shows that how the health of the public-sector banks are also differentially
affected as compared to other banks in India during the financial crisis of 2008-09. I argue that
this is a result of the expansionary monetary policy undertaken by the RBI. And, this differential
effect on the banks would culminate in the performance of the firms connected to them.

One potential limitation of the dataset is that it does not give the exact amount of loan that has

same result.
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been received by a firm from a particular bank. However, I believe this is not such great concern
in this case, as I would be utilizing a bank’s financial health and see its impact on its client firms’
exports. The dataset provides information on 31 public-sector banks, 24 private-sector banks, 73
foreign banks. This is according to the list of banks provided by the RBL.'7

In addition to this, the dataset rolls out provides information on a vast array of firm-level charac-
teristics regarding the total sales, imports, cost, compensation (wages plus incentives), production
factors employed, other kinds of expenditures, gross value added, assets and other important firm
and industry characteristics. Majority of the firms in the data set are either private Indian firms
or affiliated to some private business groups, whereas a small percentage of firms are either govern-
ment or foreign-owned. The database covers large companies, companies listed on the major stock
exchanges and many small enterprises. Data for big companies are worked out from balance sheets
while CMIE periodically surveys smaller companies for their data. However, the database does not
cover the unorganised sector. The variables are measured in Indian Rupees (INR) million, deflated
to 2005 using the industry-specific Wholesale Price Index.

CMIE uses an internal product classification that is based on the HS (Harmonized System)
and NIC schedules. There are total of 1,886 products linked to 108 four-digit NIC industries
spanning the industrial composition of the Indian economy. The US manufacturing data contain
approximately 1,500 products as defined by the Standard Industrial Classification (SIC) codes;
therefore, the definition of product in this case is slightly more detailed. Around 20% of the firms
in the data set belong to the chemical industries followed by food products and beverages (12.81%),
textiles (10.81%) and basic metals (10.46%).

4 Financial Crisis, Monetary Policy and Exports

Before investigating how borrowing from different sources can impact a firm’s export, it is imper-
ative to understand a couple of issues: (a) do fluctuations in the money market affect activities
of the real sector in India?; and (b) how does monetary policy affects a bank’s lending pattern or

financial health? I start with the former.

4.1 Money Market and Exports

Did tightening of the credit market, because of the 2008-09 crisis, affected the Indian real economy?
Chor and Manova (2012) studies the drop in international trade flows during the global financial

crisis using detailed data on monthly US imports. They show that credit conditions were an

17 Additionally, it gives information on about 9000 private NBFCs, 250 public-sector NBFCs, 173 foreign NBFCs,
and 80 co-operative banks.
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important channel through which the crisis affected trade volumes. Countries with higher interbank
rates and thus tighter credit markets exported less to the US during the peak of the crisis. To
understand if India also experienced a similar kind of decline in exports or not as a result of the
money market operations during 2008-09 crisis, I follow Chor and Manova (2012) and interact
IBRate; (inter-bank call money rate as given by the RBI)'® and Deisis (dummy variable that
takes a value 1 if year is > 2009) to investigate the effect on both the extensive and intensive
margin of an Indian manufacturing firm’s export controlling for other simultaneous events and firm
characteristics. Results are reported in Table 4.

The interaction term (I BRate; X Deyisis) estimates the effect of tightness of the credit market
during the 2008-09 financial crisis on real activity. The coeflicients show that increase in interbank
call money rate as a result of the crisis led to a significant drop in export values as well as partici-
pation in export market. My results adhere to the finding of Chor and Manova (2012): tightness of
credit market significantly impacts both extensive and intensive margin of real activity. However,
the effect for the intensive margin is double that of extensive margin.'® Drop in exports is caused
largely due to drop in export flows and not exporters leaving the market. Having established that
disruptions in the capital market impact activities of the Indian real economy, I next explore how a
policy change (in this case an expansionary monetary policy) impact intermediaries through which

money market affects the real economy, i.e., the banks.

4.2 Monetary Policy and Bank Lending/Health

Unconventional monetary policy (in continuous attempts) has been a key tool used by the central
banks to revive their economies during the recent crisis and recession (Chakraborty et al., 2017).
The key point in this regard is the transmission mechanism (of the monetary policy to the real
economy), where the banks and their lending decisions play the most important part. Since, the
monetary policy primarily affects the health of the banks. A key question in academic debates
following these events is whether expansionary monetary policy will be successful in its stated goals
— primarily, in terms of increasing the bank lending through improvement of the health of the banks
and whether this improvement in the banks’ health could help partial revival of the economy. 1
focus on the primary effect (of the monetary policy) in this section and the other effect(s) in the
subsequent section(s).

The effect(s) of monetary policy is difficult to identify as the changes that follow the intervention

181t is reported by the RBI every fortnightly. However, I have aggregated it to year-level as the firm-level export
data is given on a year-to-year basis.

19Current research on 2008-09 crisis also shows that most of the activity happened at the intensive margin
(Levchenko et al., 2010).
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could also be attributed to other changes around the same point in time. I follow Kashyap and
Stein (2000) and exploit the heterogeneity in the ownership of the banks by dividing them into
public-sector and other banks as the main identification strategy. The basic idea is that some
banks, in my case the public-sector banks, are expected to be more affected by the policy than
others, and so their differential actions following the monetary policy shock can demonstrate the
causal effect of the monetary policy.

This idea is sharpened in case of the Indian Bank Nationalization Act 1969. The Act suggests
that in the event of a crisis (such as the one I am curerntly focusing), all obligations of the public-
sector banks will be fulfilled by the RBI. This can lead to differential effect(s) of the policy shock
on the banks. The stylized facts before confirms such kind of differences in the health of the
banks. Now, the firms which are connected to these banks may experience a differential effect in
terms of their sales/output. Within the bank lending channel, the mechanism through which this
policy can affect bank lending or health is through increase in either bank capital and/or fall in
the cost of bank finance. Specifically, the drop in repo and reverse-repo rates by the RBI lowers
the cost of borrowing by the banks and increases the valuation of banks’ current asset holdings,
thereby improving the condition of their balance sheets and leading to more lending. Thus, one
can expect that banks that received more of the increased flow of credit and related deposits (as
were consisdered to be less riskier) benefitted more from such kind of policy. Figures 2, 3, 7, 11
and 16 confirms this, but, particularly in case of public-sector banks.

All this can significantly increase bank lending. The lending channel is an important means of
monetary transmission which can explain the effect of monetary policy via bank loan supply on the
economy. The use of expansionary monetary policy by the RBI by decreasing the policy interest rate
will result in a decrease in market interest rates, thereby increasing the money supply. This leads
to an improvement in bank deposits and bank loan supply, increasing investment, expenditures and
economic growth (Mishkin, 1996). And, this effect of monetary policy through the bank lending
channel is relatively high in countries with underdeveloped bond markets, such as India (Bose and
Coondoo, 2003).

I now directly investigate the effect of the monetary policy on banks’ lending and health. For

such an exercise, I use the following equation:

In(Hy) = B1(RRP™ X Derisis) + BoRRP™ + By Derisis + bankcontrols;—o + 0y + v, + e (1)
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Hy; represents an indicator for a bank b’s health at time ¢. I use total amount of loans and
advances and ratio of operating profits to working funds as an indicator for bank health.20 Dq,;g;s
is a dummy variable that takes a value 1 if year is > 2009. RRP°™ is the average of the dominant
repo-rate (number of days within the month that the rate is applicable) over a 12-month period as
given by the RBI. This is a direct indicator of the expansionary monetary policy (undertaken by
the RBI during the crisis of 2008-09). As discussed before, the repo-rate was dropped significanly
during the crisis period. So, the lower is the repo-rate (due to the crisis), the higher should be the
loans and advances by a bank or may be an increase in bank health. Therefore, the interaction
terms measures the effect of the monetary policy as a result of the crisis on bank lending and
health; I expect the interaction term to be positive, especially for the public-sector banks on the
bank lending. bankcontrols includes age and age-squared of a bank, assets (as a size indicator).
0y, v; are bank and year fixed effects. I additionally use interaction of bank fixed effects and a year
trend in order to control for other simultaneous policy changes that might affect a bank’s health or
reserves. Table 5 reports the results regarding the effect of monetary policy on bank lending and
health.

Column (1) puts together all types of banks to check for the aggregate effect of the expansionary
monetary policy. I do not find any such effect. I run the same estimations for public-sector, private
and foreign banks in columns (2), (3) and (4), respectively. As expected, my main variable of
interest, the interaction term, RR? M x Derisis, 18 positive and significant. But, only in case of the
public-sector banks. Drop in the repo rate, as a result of the negative effects of the crisis, had a
positive impact on the amount of loans and advances rolled out by an average public-sector bank.
However, the individual effects of the crisis and repo rate (drop in repo rate increases bank lending)
is negative and significant. On the other hand, expansionary monetary policy did not have any
effect on private and/or foreign banks’ lending pattern. Moreover, the individual effect of the crisis
on the amount of loans and advances in case of private and foreign banks continues to be negative.

Columns (4) - (8) replaces total bank lending by an indicator for bank health. I use the ratio of a
bank’s operating profits to its average working funds. It is expressed in percentage terms. Working
funds refers to the total resources of a bank as on a particular date. It can be construed as being
either total liabilities or total assets. Total resources would essentially include capital, reserves and
surplus, deposits accepted from customers, borrowings, other liabilities and provisions. It could
also be looked at as total assets excluding accumulated losses, if any. It, therefore, denotes a
bank’s ability to put its resources to profitable use, at the operating level. The regression estimates

show that the monetary policy had a positive effect on the health of the public-sector banks, with

207 also use return on assets as a robustness check for the bank health. The results remain the same.
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opposite effect for others. Although, the effects are not significant. In addition, the results portray
that the crisis had a significant dampening effect of the health of the private (not significant) and
foreign banks. It is the opposite in case of the public-sector banks.

Overall, these results manifest two points: (a) the transmission mechanism of the monetary
policy works through the bank lending channel in case of India. However, only for the public-sector
banks; and (b) public-sector banks were differentially impacted as compared to other types of banks
(private and foreign banks). Next, I utilize the information on the amount of credit borrowing by
the firms from different sources (interacted with the expansionary monetary policy) to explore its

effect on firm-level exports.

4.3 Firm Borrowing and Exports

Figures 4, 5 and 6 suggest that firm-level borrowing, especially by the exporters, increased sig-
nificantly after the crisis particularly from the public-sector banks. I argue this could be due to
the effect of the expansionary moentary policy which led to increase in bank capital (during the
crisis) for the public-sector banks. To assess whether this increase in credit flow (from the domestic
sources) for the exporting firms resulted in differential effect on their trade flows as opposed to
borrowing from other sources, I exploit the following reduced form using OLS fixed effects type of

estimation:

zijt = Br(RRP™ X Derisis) + Bo(RRP™ X Derisis X Borripo—o1) + (2)

firmecontrols;_o 4 0; + aujs + €55t

The dependent variable x;;; is either extensive or intensive margin of export activity for firm ¢
belonging to industry j at time . RRP°™ is the average of the dominant repo-rate as mentioned
before. Borr;po—o1 is the average of the type of borrowings done by a firm 4 for the years 2000
and 2001 from different sources. One of the crucial determinants of the export performance of a
manufacturing firm is finance. In this particular case, the source of finance matters much as banks
(according to ownership) were differentially affected during the crisis. Therefore, while estimating
the above equation I compare the estimates of the effect of borrowings done by firms from the
public-sector banks as opposed to foreign banks in order to test for the effect of the expansionary

monetary policy.
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Now, borrowing is endogenous to the performance of a firm. For example, a firm experiencing a
sudden decrease in demand for its goods (as it may happen during the crisis) may want to borrow
more in order to keep the production going since the payment from the sale of goods are either
low or would be late. And, this may possibly increase the demand for credit. Since there has
been an increase in the flow of credit for public-sector banks due to the monetary policy and/or
shortage of finance for foreign banks during the financial crisis, a firm would inadvertently go to
a domestic public-sector bank to borrow more. A firm borrowing from a foreign bank, therefore,
can intensify the effect of the decline in credit supply on its export values. This turn of events can
establish a positive correlation between borrowing from domestic sources and exports, but not a
causal one. To potentially subvert these problems, I construct a 'Financial Fragility’ index using
borrowing pattern of the firms in the pre-crisis period. In particular, I use average borrowing by
a firm ¢ for the years 1999-00 and 2000-01 by calculating the following index: AvgBorr;go—o01 =
Avg(Borri oo + Borri2o01). These years are significantly before the crisis, so borrowing patterns
in those years should not be influenced by a factor related to the 2008-09 financial crisis.?! Now,
Borr; oo—o1 takes a value 1 or 0 according to the origin of the borrowing. I use only public-sector
and foreign banks for my analysis.?? So, when borrowing from the public-sector banks (for the years
1999-00 and 2000-01) is greater than zero, Borr;go—o1 takes a value 1 and 0 otherwise. Similar in
case of foreign bank.

The main variables of interest are the triple and double interaction terms. RRtD oM % Depisis X
Borr; oo—o1 estimates the effect of borrowing from different sources, domestic or foreign, during the
crisis has a differential effect on a firm’s export flows. Therefore, 5, establishes whether there is
any positive effect of the expansionary monetary policy on exports when a firm is borrowing from
domestic vis-a-vis foreign sources. When a firm is borrowing from domestic sources, Borr; go—o1
represents borrowing by a firm from all domestic public-sector banks.?> Therefore, the triple
interaction term would estimate the effect of the expansionary monetary policy (during the crisis)
when a firm is borrowing from public-sector banks. Therefore, 55 can either be > 0 or < 0. It
depends on the source of borrowing. I expect 85 to be > 0 when a firm is borrowing from public-
sector banks (given the effect of expansionary monetary policy) and < 0 when a firm is borrowing
from foreign banks.

The effect of the expansionary monetary policy will only bear its fruits when a firm is borrowing

tD M % Drisis would estimate the effect of the monetary

only from public-sector banks. Therefore, RR

21T have also used borrowings at period (¢ — 1); the results are the same.

221 exclude domestic private-sector banks for this part of the analysis as the data does not allow to seggregate the
borrowings from private banks or private NBFIs.

*3Since, borrowing from private banks and NBFIs are combined, it will be difficult to seggregate the effect from
the private banks. Therefore, for these estimations I concentrate only on domestic public-sector and foreign banks.
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policy on exports when a firm is borrowing from all other sources, but public-sector banks. In other
words, the double interaction term serves as a control group in my estimation. I expect that for an
average Indian manufacturing firm, the effect of the monetary policy on exports would be negative,
namely 8; < 0. This is because the transmission mechanism of the monetary policy only works
through the bank lending channel of the public-sector banks. I note that both £; and /3, could
have been more precisely estimated if I have used monthly /quarterly data of repo rates. Although,
the RBI rolls out monthly/quarterly data for repo rates, the export data is given only on a yearly
basis.

oy are interaction of industry-year FEs. These interaction terms control for all other possible
industry-level effects that can influence the export flows of a firm. For example, the demand
conditions in the export destinations of India. Chakraborty (2018) shows that drop in demand,
especially in the US and the EU, led to a significant decline in exports of Indian manufacturing
firms. The industry-year fixed effects will specifically control for import competition effects from
other countries, such as China. India and China are close competitors in certain products in
the international markets, such as textile. Increase in demand for Chinese products may in turn
result in drop in demand for Indian products and this may adversely affect export flows. The
interaction terms will also control for any another special kind of stimulus awarded for industry-
level bodies/associations in order to help them during the crisis. The interacted fixed effects will
also control for any fiscal stimulus announced by the Govt. of India towards any sector, other kinds
of financial dependence an industry has, etc. 6; are firm-level fixed effects and I cluster standard
errors at firm-level.

Table 6 reports the required result. Columns (1) - (4) use natural logarithm of exports as the
dependent variable. Column (1) considers the case when a firm is borrowing from public-sector
banks, whereas column (2) does the same but only in case of firms belonging to industries of high

financial dependence®?

. In particular, Borr;go—o1 takes a value 1 if AvgBorr;oo—o1 from public-
sector banks is positive and 0 otherwise. The triple interaction term, RRP M X Derisis X Borr; go—o1,
is significant and positive in both the cases, albeit a bit higher in case of firms belonging to the
industries of higher financial dependence. It shows that the desired effect of the monetary policy
is only realized when firms are borrowing from the public-sector banks. My control group of firms
in this case are the firms which are borrowing from the foreign banks. In particular, the double

interaction term estimates the effect for the firms when borrowing from foreign banks on their export

flows. It is negative, but significant only in case of firms located in industries of higher financial

24T classify industries as more financially dependent than others if the average of the total borrowing of those
industries are higher than the median of the borrowing for all the manufacturing industries.
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dependence. It shows that firms which belong to industries where they are more dependent on
external finance suffered more as a result of decline in access to credit flows. Columns (3) and (4)
repeat the same exercise, but using firms borrowing from foreign banks as the treated group (and
firms borrowing from public-sector banks as the control group). Now, the triple interaction terms
turns negative with double interactions positive. Overall, the estimates show that the effectiveness
of expansionary monetary policy when firms are borrowing from public-sector banks only.
Columns (5) - (8) substitute the dependent variable with an exporter dummy. It takes a value
1 if export flows of a firm is greater than zero. The results continue to be the same with the
magnitude of the coefficients being significantly lower. This re-iterates my earlier findings about

the drop in export flows is more due to adjustment in the intensive rather than extensive margin.

4.4 Bank Health and Exports

After establishing that different sources of borrowing can have a differential effect on export flows,
I now exploit the uniqueness of the dataset to utilize the firm-bank relations to estimate the causal
effect of financial health of different types of banks during the crisis on firm-level exports. However,
before utilizing the health of the banks as an instrument to establish the causality of the effect of
the monetary policy on firms’ exports through differential effect on banks’ health/lending, I explore
whether being a client to a public-sector bank yields a differential effect on the export flows or not.

I use the following simple OLS reduced form equation:

ijt = Y1 Derisis + Y2 (Derisis X PSByb00) + bankcontrols;_s + aji + 6, + aji + e (3)

x;5¢ is either the intensive or extensive margin of trade for an Indian manufacturing firm.
PSBygy 00 takes a value 1 if a firm has a banking relationship with a public-sector bank. Banking
relationships are endogenous. Firms can choose a public-sector bank, especially during the crisis
to avoid the risk associated with a private bank or foreign bank. Therefore, I choose banking
relationships of a firm in the pre-crisis years. In particular, if a firm is client to a public-sector bank
in 1999-00, PSByp, 00 takes a value 1 and 0 otherwise. I use 1999-00 as the representative year to
control for the fact that during the crisis many firms may switch from a private-sector or foreign
bank to a public-sector. Another problem in estimating the above equation is that firms in India
do have multiple banking relationships. In order to possibly control for that, I use a combination of
extensive firm-bank fixed effects, 52. I continue to use the interaction of industry-year fixed effects

to control for industry characteristics possibly influencing firm-level export flows or participation.
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bankcontrols contain age, age squared and size of a bank. I use total assets of a bank as its size
indicator. I use the assets in (¢t — 2) period and in real terms.

Estimates are reported in Table 7. My results show that a firm being a client to a public-
sector bank during the crisis does not experience a drop in their export flows or withdrawal from
participation in the export market. Whereas, having banking relationship to any other type(s) of
bank(s) has the opposite effect. I argue that this due to the effect of the expansionary monetary
policy which affected the public-sector and other types of banks differentially. The effect in case of
intensive margin continues to be significantly higher than that of extensive margin of trade.

Next, I utilize a direct indicator of the expansionary monetary policy and interact with the
public-sector bank dummy to check for the causal effects of the policy on firm-level export flows

using a fixed effects type of OLS estimation:

Tijt = Y1(Derisis X RBIBorrygo—o1) + Va(Derisis X RBIBorrygo—o1 X PSBiys00) +
bankcontrolsi_s + ot + 52 + ot + ept (4)

RBIBorry00—o01 is the amount of borrowing done by the firms from the RBI. Figure 1 suggests
that there has been a significant increase in the credit flows from the RBI especially after the 2008
crisis to the public-sector banks. And, this was not the case for other type of banks. This is due to
the implicit guarantee that the Central Bank of India will take care of the public-sector banks in case
of any crisis. Since the crisis was an extraordinary situation which forced the RBI to undertake the
expansionary monetary policy, increase in credit from RBI can endogenously determine the health
of the banks during the crisis and its effect on firm-level exports. In order to potentially subvert
this type of problem, I use the average borrowings by a bank from the RBI during 1999-00 and
2000-01. Therefore, D pisis X RBIBorrygo—o1 X PSBipp o estimates the effect of the expansionary
monetary policy during the crisis when a firm has a banking relationship with a public-sector bank
on firm-level export margins. Therefore, my coefficient of interest is v, and I expect v, > 0. On
the other hand, Deyisis X RBIBorrygo—o1 estimates the effect of the policy during the crisis when
a firm is not a client to a public-sector bank. Therefore, I expect v; < 0.

Results are reported in Table 8. I start by using export flows as the dependent variable
in columns (1) and (2). The estimates reveal significant and positive effect of the expansionary
monetary policy on firm-level export flows. An Indian manufacturing firm does not experience a
drop in exports during the crisis due to fall in credit supply as when it is a client to a public-

sector bank. However, this is not case for firms which have banking relationship with other types
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of banks. Columns (3) and (4) show that firms having banking relationships with public-sector
banks also did not see any decline in probability of participating in the export market. However,
the effects are nearly one-tenth to one-eighth of the effect of the intensive margin. Lastly, I use
domestic sales as the dependent variable in columns (5) and (6) in order to see whether there is
any differential effect of the bank credit shocks. Column (5) looks at the sample of exporting firms,
whereas column (6) does for the rest. The estimated coefficients show that it is only the exporters
that see a significant positive effect of the expansionary monetary policy. This result highlights the
fact that the expansionary monetary policy was primarily undertaken to increase the credit flow to
the exporters through the banks as they are the first to experience the negative effects of the crisis.

Next, I use several indicators for the health of a bank to check for the robustness of my bench-

mark results using the following equation:

Tijt = 71(Dcrisis X FinHealthbpo,m) + 72(Dcrisis X FinHealthb,OO*Ol X PSbe,OU) +

bankcontrols;_o + oy + 5+ aji + €pt (5)

FinHealthy, oo—o1 is the indictor for health of a bank 0. Likewise before, I use the average values
of these indicators for the years 1999-00 and 2000-01 to control for endogeneity problem during
the crisis period. Table 5 shows that the monetary policy, undertaken as a result of the crisis,
did have a significant differential effect on bank lending and health. I use those two indicators,
total loans and advances and ratio of operating profits to working funds for my analysis.? Table
9 reports the result from estimating the effect of the change in the health of a bank due to the
policy on a firm’s exports. The results show that a firm does not see a drop in their export margins
when it has banking relationship with a public-sector bank. This is due to the differential effect
of the monetary policy on public-sector banks. Increase in credit flow from the RBI and transfer
of deposits by firms and individuals from other banks helped the public-sector banks to increase
the total amount of loans and advances to the firms, which resulted in a positive effect on the
export flows of those firms which are connected to those banks. Expansionary monetary policy also
helped the public-sector banks not to experience a significant drop in their health. This helped in
the export performance of the firms which have banking relationships with those particular set of
banks.

25T additionally use ratio of operating profits to working funds as an indicator for health of the banks. Results are
reported in Table 15 in Appendix A.
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I now estimate a counterfactual of the monetary policy. To show that the effect of the expan-
sionary monetary policy is restricted only to firms which are client to the public-sector banks, I now
substitute the bank dummy from a public-sector bank (PSByy 00) to a domestic bank (DByy o). In
particular, if a firm has a banking relationship with either a public-sector or private bank. In other
words, I use DBy 00 as a bank dummy, when a firm is a client to a domestic bank. I hypothesize
that the positive effects of the monetary policy will vanish when I include banking relationships
with private bank as the effects of the policy is exclusive to public-sector banks. I use borrowings
from the RBI, ratio of contingent liabilities to net worth as the possible indicators for financial
health of banks.

My estimates in Table 10 show that such is the case. The estimations in this table compare
firms with a single banking relationship to a domestic bank (private or public-sector) to firms with
only banking relationships to a foreign bank(s). I find no effect of the monetary policy on the
exports of a firm, when a firm is a client to a domestic bank compared to solely a public-sector
bank. The coefficients from the double interaction term reveals negative effect on the exports when
a firm is a client to a foreign bank. Significant decline in the health of the banks due to the crisis led
to drop in credit flows, which has a negative impact of the export margins. I additionally use total
loans and advances and ratio of operating profits to working funds in Table 15 (Appendix A).
The results remain the same: no effect of the policy when a firm has banking relationship to any

domestic bank and significant negative effects in case of banking relationships to a foreign bank.

4.4.1 Public-sector vs. Private Banks

In this section, I compare the effects on exports when a firm in a client to a public-sector bank versus
private banks. I use ratio of operating profits to working funds (indicator for health of banks) as the
basis for comparison. Results from such kind of estimations are reported in Table 11. Acharya and
Kulkarni (2012) points out that three of the major private banks in India (HDFC, ICICI and Axis)
suffered heavily during the crisis as they were dependent on foreign sources of finance. Additionally,
Figure 16 shows that private banks experience significant drop in their financial health. I use the
ratio of contingent liabilities to net worth of a bank as the basis for comparison between the health
of the public-sector and private banks, interact with crisis dummy and dummy for private bank to
investigate what happens to a firm’s export margins when a firm has a banking relationship with
a private bank. Banking relationships with public-sector banks is used as a control group in these
estimations.

My estimates across columns (1) - (4) show that if an Indian manufacturing firm had a banking

relationship with either of the top three private banks in India, it suffered a significant loss from its
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export flows due to drop in the health of those banks. However, such is not the case with the firms
which are connected to the public-sector banks. Return from export flows for those set of firms is
significant positive. My results continue to show that the effect of exports is differential according
to banking relationship of a firm. I argue that this is due to the effect of the expansionary monetary
policy. Columns (5) - (8) repeat the exercise in case of extensive margin of a firm. Results are

similar. Firms client to private banks are more likely to exit the market during the crisis.

4.4.2 Public-sector vs. Foreign Banks

Tables 12 and 13 does the comparison between all foreign and public-sector banks and foreign
banks by origin (US and EU) and public-sector banks, respectively. I continue to use the same
indicator for health of the banks. The former table shows that there is not much of a difference
in the effect on the exports of a firm when it is a client to any foreign bank or some of the major
foreign banks. Decline in the health of a foreign bank during the crisis negative affects the export
earnings of a firm connected with that respective bank. I find no effect of foreign banks’ health on
the extensive margin of a firm.

Next, I investigate what happens when a firm is connected to a US and/or EU based bank. My
results from Table 13 demonstrates that the entire negative effect (on exports) being a client to a
foreign bank comes when the foreign bank is a US based bank. In other words, the financial crisis
had a deep negative impact on the health of those foreign banks (operating in India) which has its
parent office in the US. And, this affected the firms connected to them significantly. However, this
was not the case for firms connected to the banks which originate from EU. Chakraborty (2018)
also show that Indian manufacturing firms are affected more (due to the drop in demand for their
products) when their trade destination was US compared to EU. The crisis originated in the US
as a result in the failure of some of the banks, therefore it is highly likely that the effect of the
crisis on the US banks would be much higher than other foreign banks. Decline in the health of
the parent banks significantly affected the credit flows to its subsidiaries operating in India. And,
this affected the health of the branches operating in India and consequently the effect translated

into the performance of the firms connected to them.

5 Conclusion

While the financial crisis led to a sharp decline in real sector activities due to drop in credit flows
around the country, this decline was partially offset in India. In part, the reason for this fairly
minimal effect of the credit flows or finance on the real economy of India can be attributed to the

country’s government-owned or public-sector banks. The onset of the financial crisis caused private-
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sector banks to alter their behaviour and operate more conservatively, while public-sector banks
increased their lending. This is due to the expansionary monetary policy undertaken by the Central
Bank of India as soon as the financial crisis of 2008-09 happened in order to sustain the growth
momentum. Using this macro-level policy as a background, I aim to see the role of this policy on a
firm’s trade performance. I ask whether there is differential impact on the export margins (extensive
and intensive) of Indian manufacturing firms when a firm is a client to a public-sector bank (or
government-owned bank) vis-a-vis other banks (e.g., domestic private and foreign banks). To do
o, I exploit a matched firm-bank dataset, utilizing bank-level information for each firm before and
after the crisis to show that the ownership of banks significantly matters for a firm’s performance,
especially an exporter. My results reveal that firms’ client to a publicly-owned bank did not see
any drop in their exports as a result of the drop in the credit supply (or through the financial
channel), as opposed to firms’, which borrow from other sources (private and/or foreign banks). I
interpret this finding as the effect of the expansionary monetary policy, which primarily affected
the balance-sheets of the public-sector banks and other banks (private and foreign) differentially.
To the best of my knowledge, I believe this is the first paper to analyze the effect of a domestic
policy response (in this case, an expansionary monetary policy), due to the crisis of 2008-09, on
firm-level performance.

Lastly, while the global impact on the financial sectors has been severe, Indian banks, especially
the public-sector, have fared much better. Much of this has been credited to the expansionary
monetary policy which lent stability during the crisis period (Acharya and Kulkarni, 2012). My
analysis shows that while this may be true, public-sector firms benefitted significantly from gov-
ernment guarantees. At the peak of the financial crisis, public-sector banks fared better than
private-sector banks. However, interpreting this better performance by the public-sector banks can
also be interpreted as lack of a level-playing field as the relative stability and efficiency of public-
sector banks relative to private sector banks appears questionable. Similarly, there is no sign of
superior stability or returns for public-sector banks in the period following the crisis. The effects on
the efficiency of the financial system would not have been positive insofar as other banks were forced
to hold more capital and maintain more liquidity to reassure depositors. Moreover, the perception
that public-sector banks enjoy an implicit guarantee is a moral hazard that may limit the incentive
to enhance efficiency and encourage excessive risk taking. This points to the desirability of scaling
back implicit guarantees to the public-sector banks in general, whether by preventing them from
becoming too large and connected to fail or by setting up more effective mechanisms for the orderly

resolution of insolvent institutions.
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Policy Changes by Reserve Bank of India
Indian Domestic Market, 2006-2010
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Figure 1: Repo Rate, Reverse-Repo Rate and Cash-to-Credt Ratio
Notes: Figure presents the average rates for a year as announced by RBI, 2006-2010
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RBI Borrowing
Indian Financial Services Firms (Banks), 2006-2010
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Figure 2: Banks’ Borrowing from Reserve Bank of India (RBI), 2006-2010
Notes: Figure represents average borrowing from RBI by different types of banks in India (as listed by the
RBI). "Public-sector Banks" include all the state-owned public-sector banks. "Private-sector Banks" are
the private banks. It does not include private NBFCs and co-operative banks. "Foreign Banks" are banks
of foreign origin.
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Deposits Growth in Different Types of Banks
Public-Sector, Private, and Foreign: 2008 and 2009
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Figure 3: Deposits Growth: Banks in India, 2008-2009
Notes: Figure presents the yearly deposits growth in different types of banks in India, 2008-2009
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Firm-level Borrowing
Indian Manufacturing Firms, 2006-2010

Public-sector Banks Private-sector Banks
Q ©
©
= ™A o
E 8
z >
Z © 0
£ 8
= >
£
g - 2
2 (=}
s >
o
< // <t
i g
T T T T e T T T
2006 2007 2008 2009 2010 2006 2007 2008 2009 2010
Foreign Banks Foreign NBFCs
(o)) n
S N
= y
= ~
= g
g © 21
2 . <
£ 5
] 0 |
o S)
o
8- °-
T T T T T T T T
2006 2007 2008 2009 2010 2006 2007 2008 2009 2010
Year Year

Figure 4: Firm-level Borrowing, Indian Manufacturing Firms, 2006-2010
Notes: Figures represent borrowing by an average manufacturing firm in India. “Public-sector Banks”
represents all the public-sector banks in India. “Private-sector Banks” includes borrowing from both
private-sector and domestic non-banking financial institutions like SIDBI, HUDCO, NABARD, IFCI,
SFCs, etc. “Foreign Banks” is borrowing from foreign banks, foreign branches of Indian banks, Indian
branches of foreign banks, foreign financial institutions (including foreign EXIM banks) and international
development institutions, such as World Bank. “Foreign NBFCs” represents the kind of borrowing, which
is used in India to facilitate access to foreign money by Indian firms. It includes commercial bank loans,
suppliers’ credit, securitised instruments such as Floating Rate Notes and fixed rate bonds such as euro
bonds or FCCBs or FCEBs etc. It also includes credit from official export credit agencies and commercial
borrowings from the private-sector window of multilateral financial institutions such as International
Finance Corporation (IFC), ADB, AFIC, CDC, etc.
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Firm-level Borrowing
Indian Manufacturing Exporters, 2006-2010
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Figure 5: Firm-level Borrowing, Indian Exporting Firms, 2006-2010
Notes: Figures represent borrowing from different sources by an average exporting firm in India.
“Public-sector Banks” represents all the public-sector banks in India. “Private-sector Banks” includes
borrowing from both private-sector and domestic non-banking financial institutions like SIDBI, HUDCO,
NABARD, IFCI, SFCs, etc. “Foreign Banks” is borrowing from foreign banks, foreign branches of Indian
banks, Indian branches of foreign banks, foreign financial institutions (including foreign EXIM banks) and
international development institutions, such as World Bank. “Foreign NBFCs” represents the kind of
borrowing, which is used in India to facilitate access to foreign money by Indian firms. It includes
commercial bank loans, suppliers’ credit, securitised instruments such as Floating Rate Notes and fixed
rate bonds such as euro bonds or FCCBs or FCEBs etc. It also includes credit from official export credit
agencies and commercial borrowings from the private-sector window of multilateral financial institutions
such as International Finance Corporation (IFC), ADB, AFIC, CDC, etc.
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Firm-level Borrowing
Indian Manufacturing Non-Exporters, 2006-2010
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Figure 6: Firm-level Borrowing, Indian Non-Exporting Firms, 2006-2010
Notes: Figures represent borrowing from different sources by an average non-exporter in India.
“Public-sector Banks” represents all the public-sector banks in India. “Private-sector Banks” includes
borrowing from both private-sector and domestic non-banking financial institutions like SIDBI, HUDCO,
NABARD, IFCI, SFCs, etc. “Foreign Banks” is borrowing from foreign banks, foreign branches of Indian
banks, Indian branches of foreign banks, foreign financial institutions (including foreign EXIM banks) and
international development institutions, such as World Bank. “Foreign NBFCs” represents the kind of
borrowing, which is used in India to facilitate access to foreign money by Indian firms. It includes
commercial bank loans, suppliers’ credit, securitised instruments such as Floating Rate Notes and fixed
rate bonds such as euro bonds or FCCBs or FCEBs etc. It also includes credit from official export credit
agencies and commercial borrowings from the private-sector window of multilateral financial institutions
such as International Finance Corporation (IFC), ADB, AFIC, CDC, etc.
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Credit Growth in Different Types of Banks
Public-Sector, Private-Sector, Foreign: 2008 and 2009
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Figure 7: Credit Growth: Banks in India, 2008-2009
Notes: Figure presents the yearly credit growth in different types of banks in India, 2008-2009
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Daily Call Money Rates (Weighted Average - Borrowings)
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Figure 8: Daily Call Money Rates, Sept. 2008 to Nov 2008

Source: RBI Various Publications.
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Reserve Money, Broad Money and RBI's Credit
2007-08Q1 to 200809Q4
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Figure 9: Reserve Money, Broad Money and RBI’s Credit to Banks and Commercial Sector,
2007-08Q1 to 2008-09 Q4
Notes: Figures are in INR Million. Source: RBI Various Publications.
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Figure 10: Money Multiplier, April 2008 to April 2009

Source: RBI Various Publications.
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Total Loans and Advances
Indian Financial Services Firms (Banks), 2006-2010
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Figure 11: Total Loans and Advances by Banks, 2006-2010
Notes: Figure represents average loans and advances by different types of banks in India (as listed by the
RBI). "Public-sector Banks" include all the state-owned public-sector banks. "Private-sector Banks" are
the private banks. It does not include private NBFCs and co-operative banks. "Foreign Banks" are banks
of foreign origin.
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Export Credit
Indian Financial Services Firms (Banks), 2006-2010
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Figure 12: Export Credit by Banks, 2006-2010
Notes: Figure represents average export credit given by different types of banks in India (as listed by the
RBI). "Public-sector Banks" include all the state-owned public-sector banks. "Private-sector Banks" are
the private banks. It does not include private NBFCs and co-operative banks. "Foreign Banks" are banks
of foreign origin.
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Figure 13: Total Credit Disbursement by Different Types of Banks in Brazil
Notes: Figure represents total credit by government-owned and private banks in Brazil. Source: Coleman
and Feler (2015).
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Total Merchandise Exports by India
Major Destinations, 2006-2009
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Figure 14: Total Manufacturing Exports of India: Major Destinations, 2006-2009
Notes: EU is European Union. US is the United States of America. These are major trade destinations of
India. Values are expressed in US $ Million. These are total merchandise exports from India. Compiled
from UN-COMTRADE Database.
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Firm-level Exports: Quartiles
Indian Manufacturing Firms, 2006-2009
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Figure 15: Firm-level Exports (Manufacturing): Quartiles, 2006-2009
Notes: Figures represent average real exports (deflated by the wholesale price index) over all exporters
operating in the manufacturing sector in a particular year. Quartiles are defined according to the total
assets of a firm. If a firm’s total asset falls below the 25th percentile of the total assets of the corresponding
industry to which the firm belongs, then the firm belongs to the 1st quartile. Similarly, if a firm’s asset is
within 25th-50th, 50th-75th and over 75th percentile then it would fall into 2nd, 3rd and 4th quartile
respectively.
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Contingent Liabilities/Net Worth
Indian Financial Services Firms (Banks), 2006-2010
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Figure 16: Contingent Liabilities/Net Worth, 2006-2010
Notes: Figure represents average export credit given by different types of banks in India (as listed by the
RBI). "Public-sector Banks" include all the state-owned public-sector banks. "Private-sector Banks" are
the private banks. It does not include private NBFCs and co-operative banks. "Foreign Banks" are banks
of foreign origin.
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Table 1: India’s Capital Account, 2008-2009

2007-08 | 2008-09 | H1 H2

2008-09 _ 2008-09

Foreign Direct Investment 15401 17496 | 13867 3629
Portfolio Investment 29556 -14034 | -5521  -8513
External Commercial Borrowings | 22633 8158 3157 5001
Short-term Trade Credit 17183 -5795 3689  -9484
Other Banking Capital 11578 -7687 3747 -11434
Other Flows 10554 4671 -1849 6520

Notes: Figures are in INR million. Source: Reserve Bank of India.

Table 2: Credit Flows from Different Banks, 2008-2009

4 January 28 March 4 January 28 March
2008 2008 2009 2009
Public-Sector Banks 19.8 22.5 28.6 20.4
Private Banks 24.2 19.9 11.8 10.9
Foreign Banks 30.7 28.5 16.9 4.0

Notes: Values are expressed in %, year-on-year changes. Source: Macroeconomic and Monetary
Development, Various Issues, Reserve Bank of India.

Table 3: Credit Situation of Firms, 2006-2009

Sources of Borrowing
Public-sector Private-sector Foreign
Banks Financial Institutions (Domestic) Banks
2006 0.3966 0.0520 0.0668
2007 0.4414 0.0457 0.0776
2008 0.5340 0.0469 0.0772
2009 0.6248 0.0326 0.0754

Notes: Values represent the average real credit (deflated by the wholesale price index) by all firms (in the

manufacturing sector) from different sources in a particular year.

48



“AT0A1100dS01 ‘00URIYIUSIS JO [9A9] 04T s9l0U0D , . "Polrodar jou
nq popnput $3dedIoju] [OAS[-ULIY O} J€ SIOLI® PIRPUR)S POIOISTD JSnqol oIe sisoyjuored oy Ul s1oquuny suLo) [eol ut pue poad (g — 7)
1€ Posn oIe sofes pur uorpdope A3o[ourdo) Y10 WY ® JO SIS JO WYILILSO[ [RINJRU AQ POINSLIW ST OZIS WL, "WLIJ © JO POppR-oN[eA
SSOIS 91} ST VAL, "MOUMOUY [RITUDR} 10} sjuemded Ajpeiol pue ainjrpuadxe (1293 JO wns oy} sk paugep ‘uorydope A30[0uydo) JO [9Ad] oY)
somseow  dopyU29T, "ozIs WL pue ‘ YAD/dopyyoa],, ‘WiIe) porenbs s)1 pue WLIY © JO 95 9PN[OUl S[OIIU0D ULIL] "600g < Ie9A oY) JT T onjea
' SOYR) YOIYM ‘D[(RLIRA ATUTUND ® ST SSH9 7 -A11004 91 9SN 01 SOIRI JURGIOIUL A[YIUOUWL IOA0 9FRIOAR | TV AQ UOAIS SB 9JRl JURQIDIUL o)
St Jony g [, "poriodol o1e 3000 [RUISIR]\ ‘SUOISSAIS0l 31qold osn T ‘() uwmiod jo osed uf “Aparjoadser ‘dpqerrea juopuedop oy se () ( smop
110dx0 SULIT ® JI T oNfeA B SoYR) UOIYM ATUWND ® $osn (g) UWN[0D Sealdl[m ‘ULl ® Jo s)Iodxe Jo wijlre3o] [eInjeU S9sn () UWN]O)) :SOION

Sox Sox o 18R 4 (13IP-g )i Angsnpuy
SOX SOX ] Tedx
SOA SOA oA Watg

607°8¢ 661°LC N

¥¢°0 88°0 orenbg-y
Sox Sox ¢—1S[OIUO)) WLIT

(821°0) (80%°0)

***N©m©| ***Nﬂﬁﬁ| m.sm.iuQ X wmwBMNMN
(2) (D)
1 = 1o10dxy | (syrodxgy)ug

S3I0dX7] [OAS[-WLIL PUR o IR ASUOIN :§ O[qe],

49



"A[oA1)00ds01 ‘00UBIYIUSIS JO [0A9] YT PUR %G ‘00T sojouep ., .°,.°, ‘Porodel jou jng pepnpout sydedoju] [oAs[-yueq

Y[} J® SIOII® PIRPUR)S POISISIID ISNGOI Ik SISayjuaIed 91} Ul SISQUINN "SULId) [eal Ul pue porad (g — 7) e pasn st sjassy “(J[ueq e

JO sjosse) 9zZIs Yueq pue ULID) parenbs s)1 pue Yueq e Jo 98e apN[OUI S[OIUO)) Yued, "TY oY) Aq UAIS sk pouad yjuow-z] 1040 (sqesrdde

ST 99RI 9T} 1RT[) YIUOW 9T} UMM sAep Jo Ioquinu) sojel-odal JUeUIWOP o1} Jo dFeIore oY) ST MOdryy, "600g < IeeA oY) JI T onfea © soxe)

OIyM ‘S[qeLreA Awwunp e st S0 -AjpA1poadsar ‘oiqeirea juopuadop oY) Sk [II0M 19U 0) SITI[IGRI] JUOSUIIU0D JO OIjRI oY) JO W ILIRSO]

[eIngeu osn (8) - () SUWN]0D seaIOM ‘Yueq AQ SOOUBADER PUR SURO[ JO JUNOUIR [€}0) JO WIILIRSO] [eInjeu asn () - (1) SUWN[O)) :S9ION

sox Sox sox sox sox sox sox sox PUOLT, (1STP-G)H J A1ysnpuy
Sox SOx SOx Sox SOx SOx SOx SOx A Teax
Sox SOA SOA Sox SOA SOA SOX Sox 4 yueg
¥€¢ 89T €9¢ G99 ¢ 0LT 99¢ 089 N
79°0 860 c9°0 L8°0 ¥6°0 860 660 86°0 orenbg-yy
Sox Sox Sox Sox Sox Sox Sox Sox ¢Tis[onuo)) Jueyqg
(6%9°0) (g81°0) (e€1°0) (8g2°0) (goLg) (g26°0) (690°T) (9LL%)

0T T—  LT10°0— 6,0°0 8TE 0~ | w898 L~ 40C9C—  wuF0SF—  GET'T— R
(zv6'C) (s01°1) (86L°0) (660°T) (881°1) (9v%°0) (¢81°0) (682°0) \
T0C'¥ €L€0 G670 0€9'1 LILT— 280°0— *x68L°0— LGE0— woqd d
(00z°€) (LotT'1) (L£8°0) (g92°1) (666°¢) (g89°1T) (L¥9°0) (L06T) )

«1V8'G—  0CV0— 60G°0 9¢0°c— 0cv'v L8600 *x88L G 9€G°0 wogdd XM
(8) (L) (9) () (%) (¢) () (1)
syuedq syueq syueqg syueqg syueyq syueqg syueq syueqg

USIOI0] OJeALLJ J10309S-O1[qNJ v u3I0q 9JRALLJ  J10309S-01[qNJ v

spuny Sul{IOA\
/s1go1d uryerad()

SOOUBAPY PUR SUROT

[j[eo /Surpuor] yueqg pue Ad1[0J AIRIOUOIN :G O[R],

50



"AToA1390dso1 ‘00uROYIUSIS JO [0A]

Aw&ﬁ@qﬂm&mn&oﬁmgoq%***h**h*.w@ﬁoggpoqp:@wowioﬁma%ﬁﬁﬁ.E>2-E£mﬁ§mgobwv?wqﬁwwohﬁmiouwsnggdmwm@ﬁqgmg
oY} UI SIOqUIIN "SULI®} [BNPIAIPUI PUR SUOIORIOIUL S[NOP 0A1300dS0l 01} UIRUOD SUOISSOISol Y} [V “SULI0} [eol ul pue porad (g — 7)
1% posn oIe sjosse pue uoljdope AS0[OUYD9) YO "WLIY ® JO POPPR-ON[RA SSOIS oY) ST YAL), "MOYMOUY [RIIUYD9} 10] sjuotnied A)eAoy +
amyrpuadxe (Y = (uonydopy ASojoutpar,) . dopyyooT, (WY © Jo s3osse) oZIs WY pue ‘, YA /dopyyo9T, ‘mie) parenbs sy pue UL ® JO
98® opN[OUl S[OIJU0D WL ‘SISA[eU®R AW UI SYURQ USGIOJ] PU® sYUR( 10309s-01[qnd wol) SulMoLIoq AJUo Iopisuod [ *(F) pue (g) sumnjod Jo ases
ut 031s0ddo ST ST, "oSIMISTI0 () pue oA13sod st syureq 10399s-ot[qnd woj (100g Pue 000Z SITeak o1} I0]) UL & JO SUIMOLIO( 9SRIDAR O} USTM
T onfea ® soxe) 10007404 “(z) pue () summiod jo ased ur ‘ojdurexe 104 *(syueq uSwIo] 10 10309s-01qnd drysewop) wistio Aq Surmorroq
103 10%eoIpur Ue ST 10-00% 4067, T oY) £q UoAlS se porrad juow-g T € 1040 (opqeordde s1 oyel oty yey) YIUOU o) UM[IIM SAeD JO IoqUInu)

soger-odol jueRUTWIOP 97} JO 95eIaAR oY) SI

Cwo Qﬁwmﬁ ‘600G < TeoA 9Y) JI T oNjeA ' Soye) YOIYM ‘D[(RLIRA ATUnp ® ST S¥5H497  -porrodox

oIe §300j0 [RUISIR]\ "SUOISSAISal 31qod osn T ¢(8) - (g) suwm[od Jo ased uJ -d[qerres juopuadop oY) se () ( smop 110dxo S, WY © JI T on[eA ©

soye) OTYM Awrump e asn () - (g) sumnjo)) -a[qeLrea juspuadep a1} sk WY & Jo syI0dxoe Jo wijLredo] [einjeu asn () - (T) suWN(O) :$9J0N
Sox Sox Sox Sox Sox Sox Sox Sox A m@@?ﬁﬁ@%-@mm A1ysnpug
SOx SOx SOA SOx SOx SOx SOx SOx A WL
SN 661°LC e¥9'1C 661°LC SN 661°LC €V9'7C 661°LC N
€¢’0 €c’0 ¥¢0 Gco 680 680 680 68°0 orenbg-y
Sox Sox Sox Sox Sox Sox Sox Sox ¢—IS[019U0)) ULIL]
(¥10°0) (¥%0°0) (0z0°0) (L90°0) (9g2°0) (6%0°0) (L50°0) (g50°0)
wxx690° 0= 4skFE€T 0™ | waslFC 0~ 4sxB8L°0— | 44xG96°0—  4sk¥IT'0— | 4ssOTF' 0~ 44x8CF0— k(e
(g61°0) (00z°0) (960°0) (£60°0) (81T°0) (er1°0) (902°0) (061°0) o 2 T,
OON©| HHNO| ***Owﬂo **M@NO **@®N©| **@%NO| ***@Dﬁ._“ ***%MOM HOlOO.LLQm. X Ebgmm X7 Q
(060°0) (g9¢°0) (220°0) (¢L0°0) (8€2°0) (e¥z°0) (192°0) (¥82°0) )
TET°0 L¥¥0 #x63 10— #+L8T0— #x1LG°0 «LGV'0 68V 0— L0¢0— wogd q X S
(8) (L) (9) (¢) (%) (€) () (D)
oouepuada(] douopuado(] oouepuada(] douopuada(]
ur g qSTH UL YSTH ULy q3TH ur YSTH
sjuey SRy 10309S-01[qN sjueq SRy 10309s-01[qNJ
uS0I0 oI3sewo(J uS1aI0 oI3sowo(J
1 = 1@y10dx7 (syrodxgy)ug
s110dX7] pue SSUIMOLIO WL :9 d[qe],

o1



“AT0A1100dS01 ‘00URIYIUSTS JO [9A] 94T

pue % ‘o401 sejouep .., ., ‘Porodel jou nq pepnpout sydedreju] siseyjuered oY) UL 018 [0AJ[-UR(] 9Y) 1@ SULIDISN]D I10] POJISLIOD SIOLID

pIepue)s Jsnqoy] ‘SULId) [eal Ul pue poliad (g — 7) Ul I0JRIIPUL 9ZIS S} SB YUR( ® JO SJ9sse [0} oS | "Jue( ® Jo 9zIs pue parenbs o3e ‘93w

SOpNOUI S[OIJU0)) Yued, ‘00-666T IBAA oY) UT IOYII Jueq I0409s-01[qnd 03 JUATI[D & ST WLIY ® JT T anfeA & soxe) 9T "(gSd) yueq I0309s-otyqnd

® Sunyuesoxdor o[qerrea Awwmp e st 004 g g g, "600¢ < Teok oY) JI T on[ea © soxe} [DIYM ‘D[eLIeA Awrump € st 52427 -pojiodor

oI $}000 [RUISIR]Y ‘SUOISsoISal 41qoad osn T ‘(F) - (g) summjod jo oses uy -o[qerres juopuedop oyj se () ( smop 310dXo s, Wy © J1 T onfea ©

soye) PIM Awrunp © asn (§) — (¢) sumnjo)) ‘d[qrLreA Juopuadop oY) se WY © Jo s310dX0 Jo W)LIeSo] [einjeu asn (g) — (T) suwmio)) :s0j0N

SN SN SN SN HoA 189X (MSIP-F)d g Anysnpuy
SOA Sox SOX SOA . wWarg-yueyg
7G0°TS LIV 7S 7G0°TS LOV'TS N
80°0 80°0 0T°0 710 arenbg-y
SOA Sox SOX SOA ¢igjonyuo)) yueyg
(010°0) (010°0) (g90°0) (990°0) . .
(620°0) (820°0) (961°0) (261°0)

S1S1dD

(%) (¢)

(2) (1)

oouapuado(] aouepuada(]
ur YSIH ur] ySIH
T = 1310dx7 (syr0dxry)ury

S310dX7] [OAS[-ULIL] PUR Ue( I0309G-01[qNJ ® 0} JUSI) :/, d[qRT,

52



"A[oA1300dsa1 ‘eourOyIUIIS
JO T9AD] 94T Pu® %G ‘0p0T sojoup . °, . , ‘Portodor jou ng popnput sydeotojuy sisoyjuored oY) Ul dIe [0A9] JUR( OY) J© SULIDISN[D
I0J P9JI9II0) SIOLID PIRPUR)S JSNCOY] "SULIS]) [RNPIATPUI PUR SUOIJORIDIUL S[NOP SAI}SdSOI 9} UrRIUOD SUOISSOIZOI oY) [ "SULIO) [BDI Ul puw
potad (g — 7) UI 107ROIPUL 9ZIS S} SB YUR( ® JO S19SSE [R)0) 9SN [ “YUr(Q ® JO 9zIs pue parenbs e ‘e8e sepnput s[oruo)) yueq, ‘10-000% pue
00-666T SIBAA o) 10§ TY O} woy sjueq ¢ £q Surmorioq ogerose oYy st ,10-00%.0g [T, "00-666T I8OA O UI IoII0 Yueq 10300s-01[qnd 0}
JUOI[ © ST ULIY ® JI T onfeA € soxey 1] *(gSd) ueq 10300s-orqnd e Surjuesordor ojqerres Lwrwmp e st 009/ g g, *600g < 1@o& oty JI T onfea
' SOy} [OIYM ‘O[qeLIe Awrwmp e st S92  -o[qeLrea juapuadop o1y sk sofes o13sewop Jo wijtredo] [eInjeu asn (9) - (g) sumnjo)) "pojrodar
oIe $100Jj0 [RUISIRY 'SUOISSAISaI 11qoid asn T ‘(F) - (g) suwm(od jo asen uf a[qerres juapuadep oY) se () ( smop 110dXe S, WLy © JI T onfeA ®
soxe) [OIYM Atrump ® osn () — (¢) summjo)) -a[qeires juepuadop o1} se LIy ®© Jo sp1odxe Jo wijLreso] feinjeu asn (g) — (1) suwnjoy) :s0j0N

SOx SOx SO SOx SOX SOX g Tea , (NSp-f)H. A1ysnpuy
Sox Sox Sox Sox Sox Sox A wIf-yueqg
61€'0C 9VETY LG€°09 L6LT9 LG€'09 L6LT9 N
010 €co 80°0 80°0 €To €10 orenbg-4
SOX SOx SOX SOx SOx SOx Z—is[o1yu0)) Nueq
(620°0) (600°0) (200°0) (200°0) (€10°0) (g10°0) . .
2000 «xxlC00 | w9000  4xG00°0 | 4sBV00  waaEP0°0 | UGG x 1070000t [y x T
(680°0) (220°0) (900°0) (900°0) (z¥0°0) (170°0) h
T10°0—  «¥S0°0— | 8000—  800°0— | «8L0°0— .£L0°0— 107000 1Y X P q
(9) (9) (v) (€) () (1)
s10310dX7] oouepuado(y oouwapuodo(
-uoN  sIvyodxy | urg ySrg ur yStyg
(seTeg o1ysewro()uy 1 = 10310dxy (syrodxsy)ug

S110dXG] [OAS]-WLIL PUR syueq AQ [gY WOIJ SUIMOLIO :{ 9[RT,

53



"AT9A1300dS01 ‘00URIYTUSTS JO [9Ad] 4T PUR %G ‘040 SOI0UIP
exx wx x POUIOdOI J0U I pepnyoul sydedreju] siseyjuered SY) UL oIe [0AS] YUR(] 9] 1@ SULISISN[D I0] PRIISLIOD SIOL® PIRPUR]S 1SNOY
SULIO} [RNPIAIPUL PUR SUOIORIONUI S[GNOP dAT}00dSOI O} UIRIU0D SUOISSOISOl o} [[Y "SULIO) 891 Ul pue porad (g — 7) UL J0JeIIPUL OZIS 0} S
JURQ ® JO SJ9SSB [R)0} SN | "YUue( ® JO 9ZIs pur parenbs ade ‘a8e sepnpour s[oIjuo)) yued, 'T0-000¢ PUB 00-666T SIe2A oY) I0] son[es aFeIaAr
oY) oSN [ YI[BAY [RIOURUY I0J SIOJRIIPUI Sk spurny Julsjiom o0} sjgord Jurjerado Jo O1jeI PUR SOOURAPE PUR SURO[ [R)0} SSTL [ "YUR( ® JO [I[eaY]
[eoueuy oyy st 10-00°4 g7 .7, *00-666T I18OA Y} UI IOII0 S[ueq 10309s-01[qnd 0} JUSID © SI WLIY © JT T onfeA © soxe) 9] *(gSd) ueq 10300s-orqnd
® Surjuesoxdar o[qerres Awrwmp e st 009 o 7, *6007 < 180K oYY JI T ON[RA © Soxe) YDIYM ‘D[(eLIea Aurwmp @ st 5497 -pojrodor
oIe §300j0 [RUISIR]\ ‘SUOISSAISal j1qoid osn T ‘(F) - (g) suwm[od jo aseo uJ -a[qerres juspuadop oY) se () ( smopy 110dxe S, WY © JI T on[eA ®©

soxe) [OTYM Atwrump e osn (8) — (g) summjo)) ‘a[qelres juspuadop oY) se ULy © Jo spI0dxe Jo WjLIeso] [eInyeu asn () — (1) suwnjoy) :s9j0N
SOA SOx SOA SOA SOX SOA SOx SOA g Teax , (NSp-),J L1ysnpuy
SOX SOx SOX SOx SOX SOX SOx SOX . WIrg-yuegq
€09°C.L TVLLL 900'7L 960°08 €09°C.L VL LL 900'7L 960°08 N
30°0 80°0 380°0 80°0 €10 V10 €10 V10 orenbg-y
SOx Sox Sox Sox SO X Sox Sax Sox ¢=Is[o1puo)) Jury
(200°0) (z00°0) (100°0) (100°0) (¥10°0) (¥10°0) (010°0) (010°0) . .
G000 w000 | +4x€00°0  4xs€00°0 | 4ssFFO0  4xx6E0°0 | 24408070 4498070 | UGG x 07009 ] x #5427
(¥00°0) (£00°0) (900°0) (900°0) (050°0) (820°0) (5%0°0) (¥%0°0) .
«800°0—  +L000— | 2000 c00'0 | «£€00— Tg00— | 00—  ¥20'0— 107009 g X 5P q
(8) (L) (9) (9) (v) (€) () (1)
aouapuada(q aouapuada(q aouapuada( souapuada(
ur Y3ty ur qSTH ur qSTH urq 48Ty
Spun, SUI{IOA\ se0mRADY SpuN,] SUI{IOA soouRAPY
/s1goiq Suryerad() pue suro| /s1goig Suryerad( pue surO|
1 = 19310dx5] (syrodxAy)urg
§310dX5] [OAS[-WLIL] PUR SyUeE I0399S-0I[qnJ JO YICOH :6 O[9RL

54



"AToA1309dS01 ‘00UROYTIUSIS JO [9Ad] 4T PUR %G ‘040 SOI0UIP
exn sx x POMIOdOI q0U INq popnpoul s1deorojuy ‘ssorueIed 911 UL 0IR [9AS] JUR( () I8 SULIOISND I0] POJISLIO) SIOLIO PIRPURIS 1SNCOY]
"SULIOY [RIPIAIPUL PUR SUOIORIOIUT A[NOP 9A1300dS0I 9} UIRIUOD SUOISSOISI oY} [[Y SULId) [edl Ul pue pordd (g — 7) UL I03eIIPUL JZIS 01}
Sk Jue( ® JO $)9SSR [R)0) 9SN [ "YUR( ® JO 9ZIS pue parenbs age ‘o8e sepnour s[oIuo)) yueg, ° spunj sursjiom o} sjgord Jurjersdo Jo oner 1o
19y 2Y) wog yueq e Aq SUImMoIIoq a4} Jo (10-000% PU® 00-6661 SITeo£ o1} 10J) a8eIoe o) IS0 ST ] "YURq ® JO ()€Y [RIOURUY I0J I0)edIpUl
ot st 10009 g7 .7, *T0-000% 10 00-666T 1@o£ oY} U sjueq 10300s-0yeALId 10 103098-01[qNd IOYII0 0} JUSI[D © ST ULIY © JI T ON[RA © Soxe)} }] "Yueq
orysowop e Surjuesordor ofqerrea Awrwmp e st 009 g7 (7, "600g < IeoA oY) JI T ON[eA © Soxe) YOIYM ‘O[qeLIeA Awrunp € st S¥497  -pojiodol
IR §109Jj0 [RUISIR]\ ‘SUOISSaISal 31qoid asn T ‘(F) - (g) suwm[od Jo aseo uJ ‘a[qerres juspuadep o) se () ( smop 110dxe S, WY © JI T oN[eA ®©

soxe) [OIYM Atrump e osn (8) — (g) summjo)) -a[qelres juopuadop o1} se WLy © Jo sp10dxe Jo wijLreso] fernjeu asn () — (1) suwnjoy) :s0j0N
SO Sox SOX SOx SOX SOX SOX SOX g Tea . (NSp-f),] A1ysnpuy
SO SOX SOX SO SR SO SOX SOX o Wi g-yueg
0£€°6¢ c06'1¥ VET'TF  ¥86'CY | 0££°6E c06'1¥ VET'TY  ¥86'CY N
300 800 30°0 800 ¥1°0 G¢1°0 v1°0 ¥1°0 orenbg-y
SO Sox Sox SOX SO SOX Sox SO ¢—#s[o1quoy) fueq
(200°0) (200°0) (010°0) (e10°0) (810°0) (£10°0) (210°0) (210°0) . .
T000°0— T100°0— ¥00°0 900°0 G000 ¢00°0— 010°0 €00°0 | 00U gq x 1070047 xS
(g00°0) (¢00°0) (800°0) (600°0) (€¥0°0) (ev0°0) (zv0°0) (¥70°0) r
#6100~  «CI0'0— | C00'0—  G00'0— | +660'0— 4660°0— | 9000—  ¢00°0— 107009y .7 X ¥t
(8) (L) (9) (9) (7) (€) (¢) (1)
aouspuada( souspuada(] aouspuada( souepuada(]
ur Y3y urg qSTH ur qsIH ur] Y3y
spuny SUIjIopn spunj SuIjIopn
/s1goiq Suryerad() summorroq 19y /s1goid Suryerad() sumorroq 19y
1 = 109310dx5] (syrodxry)ury

S1I0dX7] [OAS]-ULIL] PUR SyUe( USIOIO] "SA O1ISoWO(T :(T 9[qel,

95



"AT0A1300dS01 ‘@OURDYIUSIS JO [0A9] YT PUR %G ‘90T sojouep , . °, . , "PolIodel jou jnq papnout
sydeoroquy “siseyjuered oY) Ul oIe [0A9] JUR( O} € SULI)SN[O IO PIIISII0D SIOLID PIRPUR)S JSNCOY] "SULIO]) [RNPIATPUI PUR SUOIJORISIUIL

9[qnOP 9A1109dSAI B} UIRIUOD SUOISSAIZAT 9} [[y 'SULIe) [eal ul pue polad (g — ) Ul 10JRIIPUL 8Z1S 9} SB JUR(] ® JO S)9SS® [RI0) 9SN [ "YUe(q

® JO 9ZIS pue palenbs ofe ‘©Fe sopnoul S[0IJU0)) Jued, Jueq ® Jo spunj uryiom o} sjgord Jurperado Jo O1jel o) oSTL [ "YUR( ® JO [I[es]
[eIOURUY 10§ 10YedIPUL Yy ST 10009 f7 .7, ~*00-666T 1894 9} Ul Jueq 10300s-0yeAlid © 0} JUAID © ST ULIY © JT T ON[eA © soxe) ] "Yueq ojyeartd
orysowop & Surjuosordor ofqerrea Awrwmp e st 009 a7, 6007 < Teok oY) JT T onfea ' soye) [PIYM ‘O[qerreA Lwrwmp e st S0, -pojrodar

aIe §109Jj0 [RUISIR]\ ‘SUOISSaISal 31qoid asn T ‘(F) - (g) suwm[od Jo aseo uJ ‘a[qerres juspuadep o) se () ( smop 110dxe S, WY © JI T oN[eA ®©
soxe) YOTYM Atrump ® osn (8) — (g) summio)) -a[qerres juopuadop o1} se Wy ® Jo s310dxo Jo wijLreso] feinjeu asn () — (1) suwnjoy) :s0j0N

SO SOx SOX SOX SOX SOX SOX SOX o Tedj . (1Sp-f)H, A1ysnpuy
SOX SOA SoA Sox SOA SOA Sox SOA o waIrg-yueq
G0g 0V €L8Ch 080°GS 96€'LS G0g 0V €L8'Ch 080°GS 96€'LS N
200 20°0 L0°0 200 €10 €10 €10 €10 orenbg-y
Sox Sox Sox Sox Sox Sox Sox Sox ¢—isfonuo)) yueqg
(200°0) (200°0) (200°0) (200°0) (910°0) (910°0) (910°0) (L10°0) ) .
#8000~ 1590070~ | 469000~ 549000~ | 1xx6€0°0—  s8F0°0— | 56500~ 1xx090°0— | 00U grag x 07009 f x5#:0p
(z%0°0) (zr0°0) (500°0) (g00°0) (00°0) (g00°0) (1%0°0) (1%0°0) “
av0'0— 160°0— 900°0— L00°0— «+E£10°0 +E£10°0 £80°0— €90°0— 1070097 . X S#¥42q
(8) (L) (9) (9) (¥) (€) (2) (1)
souspuada( aouspuada(q souepuada(] aouspuada(
ur] Y3y ur YsIH ur] Y3y ur qsIH
SIXV Pu® IDINI ‘DAAH SIXV Pu® IDINI ‘DAdH
ssjueq] 3ad Ioley ¢ syjued “3Ad [V syjueq 1A JIoleN ¢ syued 3Ad IV
1 = 1y10dx7 (syrodxgy)ug

§3110dX7] [OAS[-ULIL] PUR YURY 9JRALLJ "SA 1099G-01[qNJ :TT 9[qel,

56



"AT0A1100dS01 ‘00URIYIUSIS JO [9A9] 4T PUR %G ‘O40T sojouop ., ¢, "portodor jou ng papnput sydootojuy siseyjuared
9} UL IR [9AS] YUR( 9Y) Je SULIDISN[O I0J POJISIIOD SIOLID PIRPURIS JSNOY ‘SULIO) [RNPIATPUI PUR SUOIIORISIUI 9[NOP 9AT10dSo1 o1y
UIRIUOD SUOISSAIZOL o) [[Y "SULI9} [eal Ul pue pordd (g — 7) Ul I0JRIIPUL 9ZIS 9} SB JUR( ® JO SJOSSe [0} oSN | “UR( ® JO 9zIS pue parenbs
a8e ‘oge opnpour S[oIuo)) yued, ‘T10-000% PUR 00-666T SIROA o) I0J son[eA oSrIoAe osn [ “Yue(q ® Jo spunj sursjiom o} sygoid Surjeredo
JO oryeI oy ST 9] “Nueq © Jo Yyrey [eURUY ST 100097 .7, "00-666] TeOA o) UI Jueq USIOIOf ® 0} JUSI[D © ST ULIY © JI T OL[BA © S93B) ] "YUeq
uSe10] © Surjuesardal a[qeLIeA ATUTUND € ST "oodx g, 6007 < Teok o) JT T onfeA ' soxe] UOIYM ‘O[qriiea Aurwmp e st S92 -poriodea
oIe $300j0 [RUISIR]\ "SUOISSAIS01 31qod osn T ‘(F) - (g) suwmnyod jo oses uy -o[qerres juopuadop oyj se () ( smop 110dxo S,y © JI T onfea ©

sexe) OTYM Atrump e asn (8) — () summio)) ‘a[qelres juspuadep oY) se ULl ® Jo s3I0dxXe Jo WI)LIRSO] [eInjeu asn () — (1) suwnjoy) :s9j0N

Sox Sox Sox Sox SOA SOA SOA SOA o Te9R 4 (NSIP-§)HJ A1ysnpuy
SOA SOx SOA SOx SOx SOx SOx SOA A Wt f-yueyqg

9€0°28 SPIFC | IST'IE  Tle'ee | 980°CC SPI¥e | IST'IE  Tle'ee N
80°0 80°0 80°0 80°0 G1'o g1'o g1°0 G1'0 arenbg-y
SOx Sox SOx SOx Sox SOx SOx Sox ¢=is[o1pu0)) Jury
(z00°0) (€00°0) (€00°0) (€00°0) (910°0) (910°0) (910°0) (910°0) “ .

¢00°0— 1000~ | 2000~ G000~ | w6800~ wE€E0°0— | wGP00— w980°0— | 00Ug.y x T07009 7 x5ty
(900°0) (2000) (200°0) (900°0) (600°0) (910°0) (200°0) (#10°0) , S,
800°0 600°0 L00°0 800°0 #xx690°0 #0700 | 5xT90°0  4xx670°0 10009y o X 52

(8) (L) (9) (9) (v) (€) (2) (1)
aouspuada(] aouspuada( souepuada(] aouspuada(
ur Y3ty ur Y3ty uL] Y3y ur Y3ty
syurq uSLIO Io[Ry | syueqg uSnIoq [[Y | sjueq udmwioq Ioley | syueqg ulnioq [V
1 = 1y0dxy (syrodxry)urg

$310dX5] [OAS[-WLIL PUR syUuRE USIIO "SA I0309S-0I[qNJ :ZT ORI,

57



"AT0A1100dS01 ‘00URIYIUSIS JO [9A9] 4T PUR %G ‘O40T sojouop ., ¢, "portodor jou ng papnput sydootojuy siseyjuared

9} UI aI€ [9A9] YUe( 9} J8 SULID)SN]D I0] PIJOSII0D SIOIIS PIEPUR)S ISNCOY ‘SULID} [ENPIAIPUI PUR SUOI}ORISIUI 9[qNOP 9A1}09dSoI a1}

UIRIUOD SUOISSAIZOL o) [[Y "SULI9} [eal Ul pue pordd (g — 7) Ul I0JRIIPUL 9ZIS 9} SB JUR( ® JO SJOSSe [0} oSN | “UR( ® JO 9zIS pue parenbs

a8e ‘oge opnpour S[oIuo)) yued, ‘T10-000% PUR 00-666T SIROA o) I0J son[eA oSrIoAe osn [ “Yue(q ® Jo spunj sursjiom o} sygoid Surjeredo

JO oryeI oy ST 9] “Nueq © Jo Yyrey [eURUY ST 100097 .7, "00-666] TeOA o) UI Jueq USIOIOf ® 0} JUSI[D © ST ULIY © JI T OL[BA © S93B) ] "YUeq

uSI0j © Surjuesordor ojqerrea Aurwmp e st 009 g J, "6007 < 1e9K o) JI T ON[eA © So3e)} [PIYM ‘O[qeLres Aurwnp e st S92 pojrodor

oIe §109]J0 [RUISIR] "suOIssa1Fal J1qoid osn [ ‘() - (g) summioo Jo ased U] "o[qerrea juspuadep o1} se () ( smop 110dxo s Uy ®© JT T onfea ®

soxe) UOTYM Atrump e asn (8) — () summio)) ‘a[qelles juspuadep oY) se ULl © Jo s3I0dxXe Jo W)LIRSO] [eInjeu asn () — (1) suwnjoy) :s9j0N

Sox SOx Sox Sox Sox sox Sox Sox o Te9R 4 (NSTP-f)Hq ] A1ysnpuy
Sox Sox Sox Sox Sox Sox Sox Sox A WIrg-yueqg
968°CT  TGL'OT | €80°0¢  FOTFE | 998°CT  TGL9T | €80°0¢  VOTTVT N
80°0 80°0 80°0 80°0 ST'0 ST0 ST'0 ST0 arenbg-y
Sox SOA SoX SOX SOA Sox SOA Sox ¢igjoryuo)) yueyg
(200°0) (200°0) (€00°0) (200°0) (110°0) (210°0) (210°0) (910°0) r “
200'0—  00'0— | €00°0—  T000— | T000— T000— | «LE0°0— 4L300— | 009 gy x 107009 7 xSy
(600°0) (600°0) (200°0) (£00°0) (8€0°0) (9%0°0) (z%0°0) (1%0°0) .
F1000 €10°0 «600°0 110°0 «12000 2900 G700 050°0 107009 X S5+
(8) (L) (9) () (¥) (€) (¢) (1)
aouspuada(] aouspuada( aouspuada( souepuada(]
urg qsTy ur Y31y ur Y3y UL Y3y
syued NA syued SN syued NH sjued SN
1 = 19%10dxy (syrodxsy)ug

S310dX7 [OAS[-ULIL pUR SYueq (5 PUe S 'SA 10329G-01[qNJ €T 9[qRT,

58



Appendix

A Table

59



"A[0A1100dS01 ‘00URIIUSIS JO [9AJ] YT PUR %G ‘90T sojouop . °, . ¢, "Portodol jou ng popnpout

sydeoroguy -sisoyjjuared oY) UI It [0AS]-UR( 9Y)} 8 SULIOISN[D I0] POII9II0D SIOLID PIEPUR)S SN0} "SULIO) [ENPIAIPUL PUR SUOIIORIOIUI d[(NOP
9A1309dSaI 91} UTRUOD SUOISSAIFAL 9} [[Y "SULIO} [eal Ul pue powad (g — 7) Ul 10JedIPUL 9ZIS 913 S YUR( ® JO SIOSSE [}0} 9STL [ “YUR( ® JO JZIS
pue parenbs o3 ‘9fe sepnoul S[0I1UO)) YUey, "YUr( ® Jo oyel spunj Sursrom oy jgord Surperado (10-000¢ PU® 00-666T SIBAL o1y 10]) oSelone

oty st 1070097 M J O "00-666T Te9L ST} UI I9T}10 Yueq 10399s-01qnd 03 JUSID © ST ULIY © JI T oNfeA € soxey 1] *(gSd) Yueq 10300s-orqnd

© Bunuesaidal a[qerres Kurwmp e st ,00°9f dSd, 6007 < Ieod 9yj) JI T oN[eA ' so3e) [PIYM ‘D[qelres Awwnp e st 497 ‘pojrodar

oIe $}000 [RUISIRIY ‘SUOISSOISal 41qoid osn T ‘(F) - (g) suwm(od jo oses uf -a[qerres juopuedop oyj se () ( smop 310dXo S, WLy © JI T onfea ®

soxe) [OIYM Awrump ® asn () — (¢) summjo)) -a[qelrea juspuadep oY) se ULl © Jo spI0dxe Jo W)LIeSo] [eInjeu asn (g) — (1) suwnjoy) :s9j0N

SN EIN SN SN HA 180X (VSIp-F) g Anysnpuy
Sox SOA SOX Sox . Wi g-yueyqg
900'7L 807 LL 900'7L 80¥LL N
80°0 80°0 €10 €10 orenbg-
SOX SOA SOX SoX ¢—isonuo)) yueyg
(610°0) (2£10°0) (ze1°0) (¢o1°0) . .
€10°0 8000 «G6T°0 9910 | 00U ggg x 107009 g O X R
(010°0) (010°0) (180°0) (080°0) ,
**ONOO| *w._”OO| **@ONO| **MONO| 10—00 QRN\SQ.Q X m..sm.EUQ.
(v) (€) (2) (D)
aouspuada(] souspuada(]
ury qstH ur] Y3ty
1 = 1030dxy (syrodxH)urg

syueg JO YIRS JO SIOYRIIPUT IoY}() :SIIOAXG] [9AS[-WLIL] pUe Syueg I0329s-O1[qNJ JO YIBIH :FT o[l

60



"A[oA1390dSa1 ‘90uRIYIUSIIS JO [9A]

04T PUR %G ‘0401 sejouap . .°,.° . 'Pertodal jou ing pepnpurl sydedreju] ‘sisetjjuared oY) UI aIe [0Ad[-YUR(C 9} JB SULIDISN]D 10] PAIIDLIOD

SIOLIO PIRPURIS JSNCOY "SULID) [eNPIAIPUL PUR SUOIJORIOIUI S[(NOP dAI}09dSoI o1} UTBIUOD SUOISSAISAI oY) [[Y "SULI9) [eal Ul pue poliod

(g — 7) Ul I0yeDIPUL SZIS BY) SB YUR( ® JO S}9SS® [RJ0) 9N [ "Yueq ® JO 971s pue parenbs afe ‘93e sepnpour s[o1ju0)) Jued, "ueq ® JO Y[

10J SI0YROIPUI o1[} se spunj Sunjiom o} sjgoid Jurjerodo Jo oljel PuUR SEOURAPE PUR SURO[ JO JUNOWIR [€)0} 9SN [ "YU ® JO [)[RAY [RIOURUI 10]

1oqeo1pul Oy St ,T0—009f7 .7, "00-666] Teo4 oY) Ul yurq 10309s-0feAttd 10 10900s-01[qnd IOYIIO 0F JUSID © ST WLIY © JI T ON[RA © Soxe) 3] "Jueq

orysowop e Surjuesordor ofqerrea Awrwmp ® st 009 g (7, *600¢ < @A Y} JI T onfea ' soxye) [PIYM ‘O[qerreA Awrwmp e st S0, pojrodar

IR §109Jj0 [RUISIR]\ ‘SUOISSaISal 31qoid asn T ‘(F) - (g) suwm[od Jo aseo uJ ‘a[qerres juspuadep o) se () ( smop 110dxe S, WY © JI T oN[eA ®©

soxe) [OIYM Atrump ® osn (8) — (g) summjo)) -a[qelres juopuadop o1} se WLy ® Jo sp10dxo Jo wijLreso] fernjeu asn () — (1) suwnjoy) :s0j0N

SO SOX SO SOx SOX SOX SOX SOX g Teo , (NSp-f)Hq, A1ysnpuy
SOx SOX SOX SOX SOX SOx SOx SOX g WIrg-yuegq
cre'se  99Y'T¥ | 60VT9  TSF'89 | e¥6'8e  99F'I¥ | 60¥'T9 zqy'89 N
80°0 30°0 97°0 97°0 ¥1°0 V10 97°0 97°0 orenbg-y
SOA SOA SOx SOA SOA SOA SOA SOA ¢—is[o1yuo)) Jueyg
(810°0) (810°0) (e10°0) (910°0) (ze1'0) (eg1°0) (€10°0) (L10°0) . )
€000 10000 | L000— 90000— | €200  0I00— | €00°0— FIO0— | 00 gq x T0-009p 7 x5t
(z10°0) (¥10°0) (210°0) (¢10°0) (c01°0) (260°0) (8%0°0) (L20°0) .
+180°0—  8T0°0— | 9000 6000 | +9LT°0— G910~ | sws€lT'0—  ua8ET0— 107009 4 X 5P q
(8) (L) (9) (9) (v) (€) (@) (1)
souepuada(] aouspuada(] aouspuada( souepuada(]
ur] Y3y urg qsTtH ur qsIH ur] Y3y
Spun,| SUT{IONN SoOURADPY Spun, SUI{IOA SOOUBADPY
/s1goid Sunyerad() pue suro| /s1goiq Suryerad() pue suror|
1 = 19j10dxy (syr0dxr])ury

syueq JO [I[eSH JO SI01RIIPU I0Y)() :SIIOAXF [OAS[-ULII] PUE SYURE USIOIO 'SA II}SOWO(] :GT O[RT,

61



