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Abstract 

In this paper, we analyse the best possible policy responses for banks facing a 
loan default because of an extreme and rare negative productivity shock. We use 
a finite-period framework with complete information to analyse the impact of such 
a shock on an economy with sticky deposit rates and bond yields. Our findings 
indicate that any recapitalisation measure works best in a flexible deposit/ lending 
rate environment for all alternative saving vehicles, as it leads to better 
transmission. However, policy interventions to revive economic activity may result 
in a trade-off between firms’ profit and consumers’ welfare. We, therefore, 
underline the importance of household welfare, which is augmented by 
government social expenditure, and households’ interest income. Since these 
may decline due to supply side measures, we note the importance of demand 
management policies that may help overcome any such welfare effects. 
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Saving Banks from a Black Swan: Options and Trade-offs 

 

Introduction 

Nassim Nicholas Taleb coined the metaphor of “black swan” in his 2007 book 

as an extremely rare event with severe consequences that are beyond normal 

expectations. Considering the current pandemic as an example of a black swan event, 

we use a finite-period model with complete information to address questions relating 

to best policy rescue plan for banks faced with such a black swan event. While a rare 

event such as the ongoing pandemic may induce long-term structural breaks, the 

objective of the paper is to help understand short-run response to policy and therefore 

evaluate the best policy intervention. 

The presence of rigidities could influence policy outcomes. We, therefore, first 

identify some of the economic rigidities that may influence the Indian banking sector. 

Second, we analyse the impact of previous capital infusions to the banking sector on 

credit and investment, but in the absence of a black swan event. Finally, we write a 

finite-period dynamic general equilibrium model with complete information to 

understand the channels that drive our empirical observations. Our choice of model is 

influenced by the following considerations. Finite date models are easy to understand 

and interpret, without affecting any transmission channels, and are often used in 

general equilibrium models to explain the dynamics (Dubey et al., 2007; Mateos-

Planas and Secccia, 2014). The impact of an adverse rare shock supersedes in 

relevance of evaluating the impact of asymmetric information and moral hazards on 

borrowing, lending and repayments, as these are relevant frictions during normal 

times, motivating us to assume a simplified environment with full information. 

We, therefore, use a 3−date model where firms borrow from banks for 

purchasing capital, and banks face two frictions: 1) statutory liquidity requirements, 

and 2) sticky deposit rates. There is an exogenous one-time probability with which 

firms default on their loans. The government collects taxes, issues debt, and 

undertakes 3 types of expenses - providing lump sum transfers to households, 

undertaking utility enhancing social expenditure and bailing out banks if firms default 

(Ghosh et al. (2020) for bank bailouts; Ghate et al. (2016) and Dave et al. (2020) for 

other government spending). We show that if there is an unconditional bailout transfer 

to banks, there would be an increase in profits of firms. However, given the 

government budget, an increase in public bank recapitalisation in general and bailout 

packages in extreme cases may lead to higher corporate profits, but the consequent 

reduction in transfer or social expenditure may introduce a trade-off as there could be 

a decline in the welfare of the representative household. This is because there is some 

reduction in utility enhancing social spending which reduces both effective 
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consumption and leisure (Ghosh et al., 2020). This trade-off between firm profits and 

household welfare is further aggravated in the presence of the two frictions. Our main 

result is that an environment with flexible alternative deposit rates (e.g., small savings, 

post office deposits) and bond yields, results in better monetary policy transmission. 

Our numerical simulations also underline the role of demand in reviving the economy, 

which is driven by consumers’ income. 

While we use certain developments from the recent COVID-19 pandemic for 

model simulation and validation, our study is motivated by a rare shock in general and 

not only by the COVID-19 crisis. The rest of the paper focuses on understanding the 

impact of a one-time negative productivity shock and is organised as follows: Section 

II provides a brief review of the literature and provides data evidence of the deposit 

rate / yield stickiness in India. Section III provides bank level empirical evidence on 

how they responded to previous bailout packages. Section IV describes the objective 

of the household, firm, bank and the government, and the structure of the model. 

Section V elaborates the different scenarios using simulation results. Section VI 

provides model validation with the Indian data. Finally, Section VII concludes by 

offering some policy insights. 

 

II. Literature and Frictions: India 

Bank bailouts, mainly via recapitalisation, have historically been undertaken to 

protect failing banks that are large and systemically important. There have been 

instances where such measures were undertaken both in advanced and emerging 

economies, especially after the 2008 Global Financial Crisis. Examples of such 

measures in advanced economies include recapitalisation by issuing debt, preference 

shares, and/or common equity by the promoters of banks that are seeking 

recapitalisation (see Panetta et al., 2009). Such bailout packages for banks in 

emerging economies, however, face challenges that are different from advanced 

economies. To begin with, in EMEs, capital markets are underdeveloped, and 

availability of funds is costly. Second, most economic activity in EMEs (e.g., China, 

Philippines, Pakistan, Brazil, and India) are highly bank dependent2. Third, the 

government is a major stakeholder in public sector banks (PSBs), which contributes 

significantly to the overall credit. 

Given that GDP growth has largely been dependent on credit creation by banks 

in most EMEs, and since large banks are state-owned, bailout measures for these 

banks are typically undertaken by the governments. The question, however, remains 

 
2 For total credit as a percentage of GDP across countries, see https://www.bis.org/statistics/totcredit.htm. See 

also Raj et al. (RBI WPS 24/2020) who argue that bank credit channel has a large bearing on monetary 

transmission in emerging economies.  

https://www.bis.org/statistics/totcredit.htm
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whether these bailout packages are effective. Ghosh et al. (2020) analyse the 

mechanics and the offsetting effects of a government induced recapitalisation plan in 

a DSGE framework, which indicates that such policy interventions come with other 

trade-offs in the form of reduction in the government’s capital investment and social 

expenditure. This study, however, does not quantify whether the presence of other 

frictions (e.g., liquidity requirement or rate rigidity) could further aggravate these trade-

offs.3 

In the presence of liquidity requirements, Lahiri and Patel (2016) show that a 

binding SLR requirement removes the substitutability between bank assets because 

the loans are now to be distributed between the private sector and to the government 

in fixed proportions. Now, if the government were to undertake large expenses such 

as bank bailouts, it may have two countering effects - on the one hand, banks’ balance 

sheets are cleaned up which facilitates credit activity, but on the other hand, it will 

increase the fiscal deficit. Therefore, according to them, in the presence of a high and 

binding SLR requirement bank bailout may not have the desired policy impacts. 

Second major friction is the presence of sticky interest rates extended on 

schemes that provide alternative saving channels, such as National Saving 

Certificates, Public Provident Funds, and Post Office Deposits. An important 

implication of these administered interest rates is that deposit rates offered by banks 

in India also remain sticky. Therefore, these competing saving schemes result in not 

just sticky long-term bank deposit rate, but also short-term deposit rates. This is shown 

in Figure 1, which indicates rates in alternative deposits as compared to the Repo rate 

during the easing rate cycle in India (2019-20). Moreover, as these rates are not 

directly linked to the Central Bank’s policy rate, it makes monetary policy transmission 

challenging. Furthermore, in the absence of large-scale social security measures, 

senior citizens are largely dependent on deposit interest income, and therefore the 

deposit rates for senior citizens are generally 50 to 100 bps higher than the normal 

rates. 

Another factor which contributes to making rates sticky is the large central 

government borrowing requirements. This makes yields on the government securities 

sticky, and therefore changes in the policy rate are at best only partially transmitted to 

the yields. Moreover, the rates in some of the above-mentioned small-saving schemes 

become sticky because they are linked to benchmark government security (G-Sec) 

 
3 The impact of a one-time negative productivity shock could have a prolonged effect on lending activity. In the 

case of the recent pandemic, uncertainties in the future time period can persist due to firms becoming vulnerable 

and weaker. Hence, this paper is also related to the literature which looks at the impact of news shocks in models 

with bank lending channels. Some of the papers that look at the impact of news shocks on future productivities 

include Gunn and Johri (2011), Beaudry and Portier (2004 and 2006), and Gertler and Karadi (2012). Specifically, 

Gertler and Karadi (2012) study unrealized news shocks to capital quality in a closed economy monetary model 

with leverage constrained banks. 
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yields. The stickiness in benchmark G-Sec yield vis-a-vis policy rate is shown in Figure 

2.4 

Figure 1: Stickiness in Small Savings Scheme Rates 

 
  Source: DBIE, RBI. 

Figure 2: Stickiness in Benchmark Yield 

 
    Source: DBIE, RBI. 

In this vein, Banerjee et al. (2020) include administered interest rates and the 

SLR requirements as frictions in the model. In addition, the authors also include 

informality. They find that while base money shocks are very important, the presence 

of an informal sector hampers monetary policy transmission the most. Finally, several 

RBI Committee Reports and research (see RBI, 2014) suggest that along with SLR 

requirements, these small saving schemes with sticky interest rates and a large 

informal sector in India also weaken the monetary policy transmission. 

 

 
4 As a result of observations in Figures 1 and 2, we assume deposit rates and the yields on government securities 

to be sticky. 
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III. Past Capital Infusions and Banks’ Responses 

The Government of India - the major stakeholder in the public-sector banks 

(PSBs) - has been infusing capital in PSBs intermittently, over the past years to meet 

regulatory capital requirements, ensure financial stability, and to sustain credit growth. 

In this section, we empirically evaluate the impact of such intermittent fund infusions 

in the banking sector. 

To answer whether the capital infusion in the form of recapitalisation can boost 

credit creation into the private sector, we need to test whether there was a significant 

change in loans and advances extended to the private sector by PSBs. For this, we 

use bank-wise data and historical episodes of bank recapitalisation using a difference-

in-difference strategy (or double difference). 

Figure 3: Credit & SLR Portfolios of Indian Banks 
_

 

We use the Database on Indian Economy (DBIE) for bank wise data on 97 

Indian banks during 2015Q1-2018Q4 and work with a balanced panel of 1405 

observations. We construct a dummy variable ‘Infusion post’ that takes value one for 

all the years in which the bank has been infused with capital and zero otherwise.5 This 

empirical specification, therefore, also helps to capture the effect of multiple capital 

infusions if a bank receives capital infusions for all different years. We also distinguish 

 
5 While we make an attempt to capture multiple rounds of recapitalisation in the public sector banks through this 

dummy, we are aware of the fact that the coefficient of recapitalisation may capture the immediate effect but may 

not capture the overall effect.    
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between private and public-sector banks. This is because, in India, the capital to risk 

weighted asset ratios are generally higher for private banks as compared to their 

public-sector counterpart (see RBI, 2020-21). PSB dummy, that takes the value one 

for public sector banks, otherwise zero, is designed to capture the treatment to control 

difference. The difference-in-difference (DID) strategy for our empirical exercise is as 

follows: 

𝑦𝑖𝑡 = 𝛼 + 𝛽 ∗ 𝐼𝑛𝑓𝑢𝑠𝑖𝑜𝑛_𝑝𝑜𝑠𝑡 + 𝛾 ∗ 𝑃𝑆𝐵_𝐷𝑢𝑚𝑚𝑦 + 𝛿 ∗ 𝐼𝑛𝑓𝑢𝑠𝑖𝑜𝑛_𝑃𝑆𝐵 + є𝑖𝑡 (3.1) 

The dependent variable, 𝑦𝑖𝑡, represents bank 𝑖′𝑠 investment in period 𝑡 either 

in SLR securities or in risky loans, e.g., loans with positive risk weights. Table 1 

summarizes the regression result in level terms. That is, we assume 𝑦𝑖𝑡  as the level of 

investment and design the DID-coefficients as representing the incremental 

investment of the treatment groups (i.e., PSBs). As the coefficient of the interaction 

term of the public-sector dummy and capital infusion dummy (Infusion_PSB) is 

negative and significant it indicates that there is a decline in the bank’s holding in the 

zero risk-weight government bond. This implies that public sector banks reduce their 

incremental investment in government securities as compared to their private 

counterpart, post capital infusion. The negative and statistically significant coefficient 

𝛿 (Infusion_PSB), which captures a decline in SLR holdings as shown in column (2) 

shows this contraction. However, there is also a decline in private loans and advances, 

as shown in column (4). This may imply that despite a capital infusion, there is an 

overall reduction in the loans made to the private sector6. 

But is it the case that private lending was declining more than overall credit, 

e.g., a crowding-out effect such that more credit was extended to the government in 

response to a capital infusion from the government in general? Broad banking 

aggregates indicate that banks respond to negative productivity shocks or even 

negative rainfall shocks, by increasing their holding of government securities (Figure 

3). This is because negative shocks lead to defaults in loan repayment due to loss of 

incomes, and this makes banks decline their lending activity, in turn increasing their 

investment in government securities. The left panel in Figure 3 shows that in the recent 

periods, with increases in financial risks, there has been a deceleration in credit, but 

an increase in Indian banks' investment in SLR. The holding of SLR more than the 

mandated SLR requirements saw a sharp increase in recent time, as compared to 

private and foreign banks. This is shown in the right panel in Figure 3. 

 
6 We had included RoA (Return on Assets), and GNPA (Gross Non-Performing Assets) ratio of banks to control 

for bank specific impacts and GDP growth for GDP Growth cycles. However, there seem to be multicollinearity 

problems when Bank-fixed coefficients and GDP were introduced in regression. Since there could be many other 

unobserved bank specific variables influencing our results, we have followed the golden rule of including Bank 

and Time fixed-effects in our regression specifications. 
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To answer this empirically, we re-estimate equation 3.1 now in terms of shares 

of loans in a particular category. The dependent variable (𝑦𝑖) is now the SLR advances 

as a ratio of total bank-advances or loans (RISKY ADV) as ratio of total bank-

advances. We continue to apply the same DID strategy to evaluate the changes in 

Indian public-sector banks' portfolios in a post capital infusion period. Broadly, we find 

from our empirical exercise that the shares of loans made to each of the lending activity 

(𝑦𝑖) remained sticky. This is true for both private and public-sector banks. These 

results are summarized in columns (1)-(2) and (5)-(6) in Table 27.  

Table 1: Changes in SLR and Non-SLR Portfolios (in levels) 

of the Banks after Capital Infusion 

 
        Source: Authors’ calculations. 

To evaluate the robustness of these results, we have also included a ratio, 

capital infusion as a percentage of banks’ asset, rather than (Infusion_PSB) dummy. 

This is a continuous regression version of our DID-framework. However, the 

corresponding coefficient was not found to be statistically significant. The finding could 

be because of the low variability in the recapitalisation to asset ratio.  

These apparent insignificances of fund infusion could be because of several 

reasons. One possibility could be that the intermittent recapitalisation of the PSBs, 

though help them to meet the regulatory stipulation, fell short of the threshold for kick-

starting the loan growth cycle. A recent empirical study on India (Herwadkar and 

Verma, 2019), indicates that the relationship between banks’ capital and credit growth 

is non-linear, and there is evidence of optimal threshold level of capital-to-risk 

weighted assets ratio (CRAR). Second, it could be that the slowdown in economic 

 
7Adjusted R square is negative, which means explanatory variables are insignificant. The objective of this analysis 

is to only see whether banks in an aggregate sense, across bank categories, alter their lending relative to the placebo 

banks in the aftermath of capital infusion, which is found to be statistically insignificant in this setup. 
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growth in India and the concomitant slowdown in investment or capital expenditure 

demand has dampened the risky investment and favoured lazy banking in India 

(Mohan, 2002). Finally, households’ savings might have found other investment 

avenues, and therefore the overall deposits of the banking sector have witnessed a 

contraction during the sample period, given that the deposit rates and rates on bond 

yields are sticky in India. 

In the rest of this paper, we attempt to quantify - by understanding the 

mechanics - and explain the channels through which the effect of two major rigidities 

faced by banks (namely the statutory liquidity requirement and sticky interest rates) 

interacted with an adverse supply shock. As we will discuss in our model simulations 

(see Section V), the main reason why bank-bailouts may not have the intended impact 

could be because of an overall contraction in the bank’s balance sheet. Therefore, 

despite receiving a capital infusion in the form of a bailout package, there will be a 

contraction in the overall lending activity. Such a framework also helps us analyse the 

interplay of several countervailing forces and frictions in the face of a negative 

productivity shock.   

 Table 2: Changes in SLR and Non-SLR Portfolios (ratios of total advances)  

of the Banks after Capital Infusion 

     Source: Authors’ calculations. 

 

IV. Model 

In this model, there are four agents - households, firms, banks and the 

Government. Households derive utility from effective consumption and leisure. 

Effective consumption in this model is a non-separable function of private consumption 

and utility enhancing government expenditure (see Ghosh et al., 2020 and Ghate et 

al., 2016). Government spending included this way captures social sector spending, 
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and it guarantees that fiscal policy affects labour supply, therefore having larger 

welfare effects (see Dave et al., 2020). Households supply labour to firms and receive 

wage-income and firms’ profit in the form of dividends. They also save their deposits 

in the bank, which yields interest earnings in the next period. The firm produces the 

final good using labour hired from households, and new capital purchased from a 

notional market for physical capital, at a stochastic price 𝑄𝑡. Banks receive deposits 

from households, of which a fixed portion is to be held in the form of government 

bonds, e.g., SLR requirement. This is somewhat analogous to the Basel-III mandate 

of Liquidity Coverage Ratio Requirement or LCR (see BCB, 2010). The remainder 

share of the deposits is lent to the goods producing firms to purchase new capital for 

producing the final good in the economy. Finally, the government taxes household 

consumption and wage incomes, borrows by issuing bonds to banks, and undertakes 

a welfare enhancing expenditure. 

IV.1.1. Date Model: Description 

All agents in the economy survive only for three time periods. Households 

deposit their savings in the bank at date 𝑡 =  {0, 1} only, and the bank repays the 

household at time 𝑡 + 1. Banks lend part of the deposit to the firms after accounting 

for the mandatory SLR requirement. We start with a model where there is no default. 

We then introduce defaults as an unanticipated random shock to the economy. We 

then assume the government intervenes with certain policy measure to reduce the 

impact of the default shock. The household, good producing firms, and the bank will 

adjust their consumption and investment decision based on the observed default and 

the government’s policy response. 

IV.1.2. Households 

Households in the economy are assumed to have a unit mass. They are also 

assumed to own the firms. The representative household consumes good 𝐶𝑡  produced 

by the firm and supplies labour 𝐻𝑡: 0 ≤  𝐻𝑡 ≤ 1 to the firms. The household however 

derives utility from effective consumption, 𝐶𝑡
∗, where, 𝐶𝑡

∗ = 𝐶𝑡 +  µ(1 − 𝜑)𝐺𝑡
𝐶 & 0 ≤

 µ ≤  1 & 0 ≤  𝜑 ≤  1. µ(1 −  𝜑)𝐺𝑡
𝐶

 is analogous to social spending undertaken by the 

Government and is therefore exogenous to the household. This specification of 

deriving utility from effective consumption is analogous to Ghate et al. (2016)8. Further, 

in the context of emerging market economies (EMEs), µ(1 −  𝜑)𝐺𝑡
𝐶 can be either 

public health or other public services which are highly valued by the representative 

household (see Aschauer, 1985; Bean, 1986; and Kormendi et al., 1995). In addition, 

 
8 There exists a vast literature on such utility functions. See Barro (1981), Christiano and Eichenbaum (1992), 

and Ambler and Paquet (1996). The degree of substitutability between private and effective consumption may 

however be mixed. See Kuehlwein (1998). 
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the household also derives utility from leisure, (1 − 𝐻𝑡). The discounted lifetime utility 

function for the representative household is therefore given by 

𝑈 (𝐶∗, 𝐻)  =  𝔼0 ∑ 𝛽𝑡2

𝑡=0
ξ𝑡 𝑈(𝐶𝑡

∗, 𝐻𝑡)                                    (4.1) 

where, 𝑈(𝐶𝑡
∗, 𝐻𝑡) =  𝛼𝑙𝑛(𝐶𝑡

∗)  +  (1 − 𝛼)𝑙𝑛(1 −  𝐻𝑡).9 ξt is an overall preference shock 

to the household’s utility function, as in Smets and Wouters (2003). The household 

maximizes lifetime utility subject to the following budget constraint,  

(1 + 𝜏𝐶)𝐶𝑡 +  𝑑𝑡 ≤ (1 − 𝜏𝑊) 𝑊𝑡𝐻𝑡  +  𝑅𝑡−1
𝐷 𝑑𝑡−1  + 𝛱𝑡

𝑓
+ µ𝜑𝐺𝑡

𝑐                (4.2) 

where, 𝜏𝐶  is the tax on consumption, 𝜏𝑊 is the tax on labour income, 𝑊𝑡  is the wage of 

the per unit labour, 𝑑𝑡  is deposit in the bank, 𝑅𝑡
𝐷 is the interest income, 𝛱𝑡

𝑓
 is the firm’s 

profit at time t, and finally, µ. 𝜑. 𝐺𝑡
𝐶

 is the lump sum transfer extended by the 

Government (e.g., the remainder of government receipts after providing utility 

enhancing social spending). The Lagrangian equation for the representative 

household is given by: 

𝐿(𝐶∗, 𝐻) = 𝔼0 [∑ 𝛽𝑡ξ𝑡
2

𝑡=0
[𝛼𝑙𝑛(𝐶𝑡

∗) + (1 − 𝛼)𝑙𝑛(1 − 𝐻𝑡)] − 𝜆𝑡[(1 + 𝜏𝐶)𝐶𝑡 +

          𝑑𝑡– (1 − 𝜏𝑊)𝑊𝑡𝐻𝑡 − 𝑅𝑡−1
𝐷 𝑑𝑡−1 − µ𝜑𝐺𝑡

𝑐]]                                                            (4.3) 

Taking derivative of 4.3 with respect to 𝜆𝑡, 𝐶𝑡, and 𝑑𝑡 respectively, we get the following 

equations: 

(1 + 𝜏𝐶)𝐶𝑡 + 𝑑𝑡 = (1 − 𝜏𝑊)𝑊𝑡𝐻𝑡 + 𝑅𝑡−1
𝐷 𝑑𝑡−1 + 𝛱𝑡

𝑓
+  µ𝜑𝐺𝑡

𝑐  (4.4) 

𝛼𝛽𝑡ξ𝑡

𝐶𝑡 + 𝜇(1 − 𝜑)𝐺𝑡
𝐶  =  λ𝑡(1 +  𝜏𝑐) 

 

 (4.5) 

(1 − 𝛼)𝛽𝑡ξ𝑡

1 − 𝐻𝑡
 =  λ𝑡W𝑡(1 − 𝜏𝑤) 

(4.6) 

 −λ𝑡  +  𝔼𝑡 λ𝑡+1𝑅𝑡
𝐷  =  0   (4.7) 

Substituting the value of 𝜆𝑡  from equation 4.5 in equation 4.7, we get 

𝑅𝑡
𝐷 = 𝔼𝑡 [

ξ𝑡(𝐶𝑡+1 + 𝜇(1 − 𝜑)𝐺𝑡+1)
𝑐

𝛽 ξ𝑡+1(𝐶𝑡 + 𝜇(1 − 𝜑)𝐺𝑡
𝑐)

] 
(4.8) 

If 𝑅𝑡
𝐷 increases, then consumer will prioritize consumption in the next time period. 

 
9 Using log-separable utility function is nothing but a Cobb-Douglas specification which in turn is a special case 

of Constant Relative Risk Aversion (CRRA) utility. Given that it provides analytical ease without affecting 

equilibrium properties of the model, we choose to retain this specification. See, Ghate et al. (2020). 
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IV.1.3. Firms 

At any given time 𝑡, a representative firm hires labour (𝐻𝑡) and uses capital 

(𝐾𝑡−1) accumulated in time period 𝑡 − 1 to produce final output 𝑌𝑡  such that 

𝑌𝑡  =  𝐴𝑡𝐾𝑡−1
𝛾

(𝐻𝑡)1−𝛾 (4.9) 

where, 𝐴𝑡 is the exogenous Total Factor Productivity (TFP). The firm borrows 𝐿𝑡  =

 𝑄𝑡𝐾𝑡  from the bank to purchase new capital for the production in the next period. There 

is no shortage of capital and firms can buy any required amount of capital at the price 

𝑄𝑡.
10 The price of capital, 𝑄𝑡 is stochastic and is correlated with the exogeneous TFP.11  

The firm maximizes profit 𝛱𝑓 given by12,  

𝛱𝑓 =  𝔼0 ∑ 𝛺𝑂,𝑡

2

𝑡=0

 [𝑌𝑡 – 𝑊𝑡𝐻𝑡– 𝑄𝑡𝐾𝑡 + (1 − 𝛿𝐾)𝑄𝑡𝐾𝑡−1 + 𝐿𝑡– 𝑅𝑡−1
𝐿  𝐿𝑡−1] 

 = 𝔼0 ∑ 𝛺𝑂,𝑡

2

𝑡=0

 [𝑌𝑡 – 𝑊𝑡𝐻𝑡 + (1 −  𝛿𝐾)𝑄𝑡𝐾𝑡−1– 𝑅𝑡−1
𝐿  𝐿𝑡−1] 

(4.10) 

Taking derivative of the equation 4.10 with respect to labour 𝐻𝑡 and capital 𝐾𝑡, we get 

(1 − 𝛾)𝑌𝑡

𝐻𝑡
= 𝑊𝑡 

(4.11) 

𝔼𝑡[
𝛾𝑌𝑡+1 

𝐾𝑡
+ (1 − δ𝐾)Q𝑡+1  −  𝑅𝑡

𝐿Q𝑡]  =  0   
(4.12) 

Equation 4.11 implies that if labour is fixed, then decline in today’s capital will 

impact tomorrow’s wage. Furthermore, equation 4.12 implies that an increase in 

lending rate will impact today’s capital inversely, whereas the labour required in the 

next time period will be directly proportional. 

IV.1.4. Banks 

The bank in the economy acts as an intermediary between firms and 

households. Given that the focus of our paper is around a short-horizon around a black 

 
10 A shortage, however, will be due to a black swan event such as the ongoing COVID pandemic, which would 

result in firms defaulting on their borrowing. We will view such a large negative shock as a decline in future TFP 

levels, due to overall inability to repay by firms.  
11 Gertler and Karadi (2012) introduce a valuation shock which provides a source of variation in the return to 

capital. This disturbance in the valuation could create a “contraction in real activity”. In our model, we assume 

𝑄𝑡 is stochastic which on increasing reduces the real economic activity.  
12 This specification is identical to the goods producing firms in Ghosh et al. (2020), Gerali et al. (2010), and 

Banerjee et al. (2020). There is no capital generating firm in our model, we assume capital is in abundance, and 

goods producing firms can buy and sell capital at any time. 
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- swan event, we assume that banks are temporarily barred from paying dividends in 

order to conserve capital13. Banking sector in our model operate on a zero-arbitrage 

condition. There is therefore no banking dividend and no associated wealth effect to 

the consumers. The bank receives deposits dt from the household, a fraction 𝛷 of 

which must be held as government bonds14. On these government bonds, the bank 

earns a pre-announced gross real interest rate of 𝑅𝑡
𝐺  at a given 𝑡. The remaining 

proportion (1 −  𝛷) of total deposits is used for lending to the good producing firms so 

that they can purchase new capital. The lending rate is 𝑅𝑡
𝐿 at a given time period 𝑡. 

Banks can lend lend 𝐿𝑡 ≤  (1 −  𝛷)𝑑𝑡 to firms (see Lahiri and Patel, 2016 and Banerjee 

et al., 2020)15. When there are no defaults, the bank’s lending and deposit rate will be 

such that the following “No-Arbitrage” condition holds: 

𝑅𝑡
𝐷𝑑𝑡  =  𝑅𝑡

𝐿𝐿𝑡 +  𝑅𝑡
𝐺(𝑑𝑡  −  𝐿𝑡) (4.13) 

For our analysis, we assume that 𝑅𝑡
𝐷 is given. This is because, in the case of 

the Indian economy 𝑅𝑡
𝐷 is sticky, e.g., 𝑅𝑡

𝐷 =  𝑅𝐷, as shown in Figure 1.16 Equation 4.13, 

therefore, suggests that as 𝑅𝑡
𝐺  increases and 𝑅𝑡 

𝐷 remains unchanged, 𝑅𝑡
𝐿𝐿𝑡 will 

decrease. This is because, a higher risk-free rate 𝑅𝑡
𝐺  implies a higher opportunity cost 

of risky loans. At the same time, if 𝛷 increases, then 𝑅𝑡
𝐿 will increase because it crowds 

out funds available for risky loans. 

IV.1.5. Government 

The government in our model imposes taxes on consumption and wage 

income. It also issues bonds at the rate 𝑅𝑡
𝐺 that are held by the banks. A mandatory 

Statutory Liquidity Ratio (SLR) requirement on banks, imposed by the Banking 

 
13 See https://www.rbi.org.in/Scripts/NotificationUser.aspx?Id=12003&Mode=0 (Circular No. RBI/2020-21/75 

dated December 04, 2020).   

14 In our simplified model bank’s investment in Government securities is classified as SLR. So, any increase in 

government bond holding will get reflected under this head. 
15 While we do recognize that banks can be modelled as optimizing agents, that are risk averse, the objective of 

this paper is to consider the impact of a 1-time default due to a severe negative productivity shock. Banks are 

considered as facilitator between household and firms, as in Lahiri and Patel (2016) who write the Bank’s 

equations as just balance sheet identity. Given this, the only equation that governs policy transmission in our 

model is the no-arbitrage condition. This also enables us to work with a framework without separately analysing 

the NPA problem, since banks recover their loss (NPA) in the next time period by adjusting the lending rate, via 

the No-Arbitrage Condition. 
16 Given that the Government of India announces interest rates on National Small Saving Funds (NSSF) such as 

post-office deposits, National Saving Certificates, and Public Provident Fund (PPF), and the interest rates on 

these deposits are sticky, commercial banks are in reality unable to change the deposit rate 𝑅𝑡
𝐷 very often. Second, 

𝑅𝑡
𝐺  is linked with the Policy Repo rate announced by the Central Bank, which again, does not change very often. 

We consider a scenario, where we change 𝑅𝑡
𝐺  as a policy measure. Given these frictions, in case of firms 

defaulting, banks can therefore only increase lending rates which will have an adverse effect on firm-level 

borrowing. 

https://www.rbi.org.in/Scripts/NotificationUser.aspx?Id=12003&Mode=0
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Regulation Act, 1949 which requires17 banks to hold a mandatory portion of total 

deposits received, in the form of government securities. 

On the expenditure side, the government spends 𝐺𝑡
𝐶, part of which enhances 

household’s utility, and the remainder is extended to households as a lump sum 

transfer. The government budget constraint in period t is therefore given by equation 

4.14 as follows: 

𝐺𝑡
𝐶  =  𝜏𝐶𝐶𝑡  + 𝜏𝑊𝑊𝑡𝐻𝑡  − 𝜙 𝑅𝑡−1

𝐿 𝑑𝑡−1  + 𝜙𝑑𝑡  (4.14) 

By Walras law18, the goods market will clear.  

IV.2. Exogenous Shock 

Now suppose there is a large negative exogenous shock to the economy. This 

shock affects both supply and demand. Since the preference shock ξ𝑡 is assumed to 

be correlated with the exogenous productivity shock, there would also be an effect 

on the demand side. As discussed, the utility function of the households is given by 

𝑈 (𝐶∗, 𝐻)  =  𝔼0 ∑ 𝛽𝑡

2

𝑡=0

ξ𝑡(𝑝) 𝑈(𝐶𝑡
∗, 𝐻𝑡) (4.15) 

where, ξ𝑡(𝑝) denoted the magnitude of shock, and ξ𝑡(0) = 1. 

The firms face decline in the productivity due to this shock and the productivity 

of the firm 𝐴𝑡 = 𝐴𝑡(𝑝), a function of 𝑝. Further, in the presence of the shock, the asset 

quality deteriorates, and we model the deterioration of the asset quality by increasing 

the cost of capital. This shock affects the firm’s repayment capability to the bank, and 

firms’ default 𝑝 portion of their liability to the bank. Further, 𝑄𝑡, the cost of capital is 

also correlated with defaults and is given by:  

𝑄1(𝑝) = 1 + 𝑝 (4.16) 

The default by firms in the economy alters the banks’ No-Arbitrage condition to 

equation 4.17: 

𝑅𝑡
𝐷𝑑𝑡  = 𝑅𝑡

𝐿𝐿𝑡 +  𝑅𝑡
𝐺(𝑑𝑡 − 𝐿𝑡) −  𝑝𝐿𝑡−1𝑅𝑡−1

𝐿  (4.17) 

This is because, with 𝑝 fraction of firms’ default, the effective loss from lending to firms 

for the banks will be 𝑝𝑅𝑡−1
𝐿 𝐿𝑡−1. 

 
17 For simplicity, our model follows the broad line of literature, see Hnatskovska et al. (2013), we assume 

Government and the Central Bank in the same block.   
18 Walras law states: In equilibrium it is sufficient to show (n-1) markets clear. 
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IV.3. Policy Intervention 

The question is if the government decides to intervene in response to these 

defaults, what could be the most efficient set of policies? We consider three plausible 

policy interventions in response to firms’ defaults. 

IV.3.1. Intervention I: Government Bailouts and No Deregulation 

Suppose the government steps in and bailout 𝑣 fraction of the defaulted loans, 

in which case, 𝑝𝑣𝑅𝑡−1
𝐿 𝐿𝑡−1 amount is transferred by the government to the bank. 

Therefore, the new no arbitrage condition for the bank will be: 

𝑅𝑡
𝐷𝑑𝑡  = 𝑅𝑡

𝐿𝐿𝑡 +  𝑅𝑡
𝐺(𝑑𝑡 − 𝐿𝑡) − (1 − 𝑣)𝑝𝐿𝑡−1𝑅𝑡−1

𝐿  (4.18) 

In response to this policy intervention, the government budget constraint in equation 

4.15 will change to equation 4.19, as follows: 

𝐺𝑡
𝐶  =  𝜏𝐶𝐶𝑡  + 𝜏𝑊𝑊𝑡𝐻𝑡  − 𝜙 𝑅𝑡−1

𝐿 𝑑𝑡−1  + 𝜙𝑑𝑡 − 𝑝𝑣𝑅𝑡−1
𝐿 𝐿𝑡−1 (4.19) 

that is, the government will transfer 𝑝𝑣𝑅𝑡−1
𝐿 𝐿𝑡−1 where 𝑝 is the probability of firms’ 

defaults, and 𝜈 is the portion of default transferred by the government. When 𝜈 =  1, 

then the government bailout the banks completely. 

IV.3.2. Intervention II: Government Bailouts with Altered SLR Requirements 

 The SLR requirement Φ is a source of friction which uses depositor funds 

available for risky lending that yield higher returns to the banks. On the other hand, 

this also guarantees a certain return for the banks by holding risk-free G-Sec bonds. 

The net impact of increasing or decreasing the SLR requirements, is therefore, 

theoretically unclear.  

IV.3.3. Intervention III: Government Bailouts with Flexible Deposit Rates 

As discussed in Figure 1, and in Banerjee et al. (2020) and the RBI Committee 

Report (2014), a long-standing debate is that the transmission of monetary policy is 

weak due to sticky deposit rates. The deposit rates are sticky because of sticky deposit 

rates on NSSF and PPF, and these are mandated by the Government of India. 

Therefore, one alternative measure could be to make the 𝑅𝐷
 flexible and pegged to 

the benchmark policy rate 𝑅𝐺. This would improve policy transmission through the 

general equilibrium of the model. 

In Section V, we will discuss the implications of all these three policy 

implications, numerically. 
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V. Model Simulation 

In this section, we numerically quantify the impact of firm defaults and evaluate 

the effectiveness of the different means of policy intervention in response to firm 

defaults. At times, the policymaker may choose a threshold for household’s utility and 

then maximize profit for the firms, or vice-versa. The threshold itself may vary at 

different level of stress. For this, we assume that all of government expenditure goes 

towards enhancing utility of the household equally through social expenditure and 

direct transfer, e.g., µ =  1 and 𝜑 =  0.5.19 We assume exogenous probability of 

default 𝑝 by firms in the period 1. This is assumed to coincide with low levels of 

productivity for firms in the same period (see Ghosh et al., 2020). Therefore, our 

functional choice of TFP levels 𝐴1= exp(-3p) and 𝐴2 = exp(-2p) captures the aspect 

that higher the default probability, the lower is the level of TFP. That is, a fall in the 

ability of repayment due to the productivity loss can lead to lower actual productivity 

than the total average productivity. Negative shocks could include severe drought, the 

global financial crisis (2008) and the COVID pandemic that could lead to a decline in 

the productivity and default20. We choose 𝛼 =  0.75 which implies that households 

attach a higher weight to consumption over leisure, as in Ghate et al. (2016b). We 

choose 𝜏𝐶 = 0.18 to capture 18 per cent GST rates in India and 𝜏𝑊 = 0.2 as in Ghate 

et al. (2016a). This also guarantees that in equilibrium, the government expenditures 

are always positive for our model. We consider 𝑅0
𝐺 =  𝑅1

𝐺 = 1.03 to match the long-run 

real interest policy rate, as in Banerjee et al. (2020) who calculate the long-run nominal 

policy rate to be 6.875 per cent and consider the long-run inflation target of 4 per cent. 

We also choose  𝑅0
𝐷 =  𝑅1

𝐷 = 1.06 as in Ghate et al. (2016b). Our choice of 𝜙 =  0.2 

approximately matches the SLR requirements in India (see Ghosh et al., 2020) and 

𝛿 =  0.1 to match the annual depreciation rates in India (see Banerjee and Basu, 

2019). We choose 𝛾 = 0.4 as in Ghate et al. (2016b). 𝛽 =  0.98 is standard in the 

literature (see Gabriel et al., 2012). We finally choose 𝐴0 = 1 as in Ghate et al. (2016a), 

and 𝑄0 =  𝑄1  =  𝑄2  =  1 and 𝑘𝑚1 =  1 exogenously. We will present the impact of 

different policy implementations through our simulations. The parameters of the 

simulation are summarised in Table 3. 

 

 

 

 
19 Ghate et al. (2016b) consider µ =  1 as one of their cases. This also implies that utility enhancing government 

expenditure is equally important for the representative household as is private consumption. 
20 In order to decrease the probability of default, banks may ask for a collateral from the firms which can be 

liquidated in the event of default. Further, the banks may liquidate, and the share of default will be the only under-

evaluation/depreciation of the collateral. We however do not consider this case in our simulations. 
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Table 3: Parameters for Simulation 

Parameter Value Variable Details Citation 

𝛼 0.75 Weight of effective consumption 
in utility 

Ghate et al. (2016b) 

𝛾 0.40 Share of capital in production Ghate et al. (2016b) 

𝑅0
𝐺 =  𝑅1

𝐺 1.03 Real policy rate Banerjee et al. (2020) 

µ 1.00 Weight of GC in household utility Ghate et al. (2016b) 

𝛽 0.98 Rate of discount Gabriel et al. (2012) 

𝜙 0.20 SLR requirement Ghosh et al. (2020) 

𝛿 0.10 Rate of depreciation Ghate et al. (2016b) 

𝑅0
𝐷 =  𝑅1

𝐷 1.06 Real deposit rate Ghate et al. (2016b) 

𝐴0 1.00 TFP in period 0 Ghate et al. (2016a) 

𝜏𝑊 0.20 Tax on labour income Ghate et al. (2016a) 

𝜏𝐶 0.18 Tax on consumption GST level @18% 

𝐴1 exp(-3p) TFP in period 1 Impact of default 

𝐴2 exp(-2p) TFP in period 2 Impact of default 

𝑄0 =  𝑄1  =  𝑄2 1.00 Initial level of capital Exogenous 

𝑄0 =  𝑄1  =  𝑄2 1.00 Price of capital Exogenous 

In our simulations, we track the effect of shocks on the real economy via the 

discounted lifetime utility of households and profit of firms. The key channel, as we will 

show, is the impact that defaults have on deposits, and the lending rates. Since firms 

in our model are assumed to default only in cases of a black-swan event, they are 

otherwise assumed to be safe. Compared to government bonds, firms also pay higher 

interest on loans. So, the no-arbitrage condition in our model ensures that banks invest 

all funds in excess of the SLR requirement in these firms. Therefore, the investment 

composition of the banks remains unchanged since it is exogenously determined by 

the SLR requirement. 

V.1. Baseline  

In this framework, an adverse one-time productivity shock amounts to a decline 

in the firm’s productivity. This causes the firm to default on its outstanding loans with 

the bank. The default on the bank credit leads to the higher lending rate by the bank 

in the next period, leading to further loss in the firm’s profit. A decline in the firm’s profit, 

on the other hand, leads to lower income for the household, lower tax collection for the 

government, and therefore lower government expenditure. This eventually leads to 

lower household utility. Therefore, a negative productivity shock leads to a decline in 

the household’s utility and the firm’s profit (Figure 4). The risk premium, i.e., the 

difference between the lending rate and the deposit rate, increases on account of an 

increase in the probability of default.21 This is shown in Figure 5.  

 
21 For the risk premium, we take the difference between the lending rate and the deposit rate. The deposit rate is 

analogous to the “marginal cost of fund” as per the definition of the Marginal Cost of Fund Based Lending Rate 
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Figure 4: Household’s Utility & Firm’s Profit due to sudden shock 

 
Source: Authors’ calculations. 

 
Figure 5: Change in the Risk Premium due to an increase in default probability 

 

 
 Source: Authors’ calculations. 

V.1.1. Intervention I: Government Bailouts and No Deregulation 

Figure 6 shows that government bailout without any deregulation leads to a loss 

in the household’s utility, whereas profit for the firms increases. Appendix A.2 

discusses the mode of transmission. As the government bailout banks, the 

government expenditure on household decreases22. Lower government expenditure 

leads to a decline in the household’s utility. A decrease in the government expenditure 

leads to lower social consumption for the household. To compensate for the lesser 

social consumption, households front-load their consumption and decrease their 

saving in that time-period. Given that µ = 1, effective consumption declines and 

therefore leisure declines from the MRS condition between consumption and leisure 

(see equation 4.5-4.6). This causes a decline in current period welfare. A fall in savings 

 
(MCLR) in which costs comprise of marginal cost of funds, negative carry-on account of CRR, operating costs, 

and tenor premium. See https://m.rbi.org.in/Scripts/BS_ViewMasDirections.aspx?id=10295  
22 This assumes that Government recapitalises either from its budget or by issuing recapitalisation bonds. The 

former reduces funds available for social spending directly, while the latter reduces it indirectly through interest 

spending. 
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causes a decline in future welfare levels too, as a result of which, overall welfare falls. 

The decline in current period saving leads to a decline in the lending capacity of the 

bank, and therefore a contraction in the balance sheet of the bank. 

This decline in the lending will lower firm’s capital. A decline in firm’s capital will 

decrease wage in the next period, and this reinforces increases in labour supply by 

front-loading the labour.23 On the contrary, firms’ profits increase because government 

bailouts to the banks lead to lower lending rate for the firms, and this impacts firms’ 

profits positively24. This finding is consistent with our empirical finding, i.e., with 

government bailouts to banks coexisting with a decline in incremental investment (see 

Table 1 in Section III). 

Figure 6: Household’s Utility & Firm’s Profit when Fund is transferred 

 
Source: Authors’ calculations. 

Figure 7: Change in the Risk Premium due to an increase in Fund Transfer 

 
 Source: Authors’ calculations. 

The risk premium decreases on account of an increase in the fund transfer. 

This is shown in Figure 7. 

 
23 While the current COVID pandemic has manifold effects, a large negative shock to TFP captures the event 

because, it is a Hicks Neutral Solow residual. Therefore, a negative shock to TFP would cause the labour demand 

curve to shift inward resulting in lower demand for jobs and therefore, lower equilibrium wage payments.  
24 In our model, in the absence of moral hazard, the representative firms and banks operate in an arbitrage free 

market condition and therefore the benefits of a capital infusion pass on to banks in the form of increased capacity 

to lend. However, in reality, anecdotal evidence indicate that the increased capital doesn’t always lead to reduction 

in interest rates as in some instances cost of capital is much higher.  
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V.1.2. Intervention II: Government Bailouts with Altered SLR Requirements 

As shown in the intervention I, the government transfer to the bank leads to 

lower social spending. The government may choose to increase borrowing (by issuing 

bonds) to fund for the bailout rather than decreasing social expenditure. In our 

simplified framework, we incorporate this possibility through an increase in SLR 

requirement by the central bank. 

Appendix A.3 shows the mode of transmission when the SLR is altered. As the 

government income increases due to increase in SLR, the government expenditure 

on households increases. An increase in the government expenditure leads to higher 

social consumption for the household. As the social consumption increases in that 

time-period, household saves and postpone their consumption. As household saves 

more, banks will have more funds to lend, however, quantum of available fund net of 

SLR will fall short of the initial amount. Consequently, there could be a net decline in 

the lending amount to the firms. This lower lending amount leads to lower capital for 

the firms. Today’s decline in the capital leads to a decline in the wage at the next time-

period, since the output depends on lagged capital, this decline will decrease the 

output in the next time-period. 

 Therefore, households front-load their labour (by reducing leisure time) 

because of this anticipated decline in the wage at next time-period. Further, higher 

borrowing requirement leads to higher lending rate, leading to a decline in the firm’s 

profit. Therefore, an increase in the SLR leads to decline in the household’s utility as 

well as the firm’s profit. This implies that when a bank bailout is partially funded by 

increasing the SLR requirement on the bank, it may result in a decline in welfare and 

firms’ profits (Figure 8). Lowering SLR requirement, on the other hand, will increase 

both the household’s utility and firm’s profit (see blue lines associated with decreased 

SLR requirement).  

Figure 8: Household’s Utility & Firm’s Profit with Fund Transfer at different SLR 

 
Source: Authors’ calculations. 
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V.1.3. Intervention III: Government Bailouts with Flexible Deposit Rates 

Central Bank25 reduces its policy rate, a movement from right side to left in 

Figure 10. For households, it indicates that the utility declines more when the deposit 

rate is pegged to the policy rate by a mark-up condition, because a decrease in the 

policy rate will lead to a lower deposit rate. As this lower deposit rates are passed on 

to the households, their interest income falls. In other words, the income effect 

dominates the inter-temporal substitution effect, which induces households to front-

load current consumption. However, from the point of view of the firms, profit increases 

sharply with a decrease in the policy rate and with flexible rates. This channel was 

muted during the sticky deposit rate environment as the benefits of lower rates were 

not passed on to the firms. An increase in the lending rate, on the other hand, leads 

to higher cost of capital and therefore, lower profits for the firms. Appendix A.4 and 

A.5 shows the mode of transmission when the deposit rate is fixed and flexible, 

respectively. 

The 3-dimensional figure (flexible 𝑅𝐷) helps us to build on the household-firm 

trade-off (Figure 10). As public-policy intervenes to bailout banks (in the X-axis as a 

percentage of defaults), household’s utility suffers, as social expenditure by the 

government declines. However, these bailout packages improve firm’s profitability.  

Forced with a rare event, the central bank may choose to reduce its policy rates. 

This may, however, have a muted impact in reviving firms’ profit if deposit rates are 

sticky, as this reduction is not passed on to the firms. A flexible deposit rate, on the 

other hand, helps in sharp recovery of the firms’ profit. However, it comes with an 

added cost as it erodes households’ interest income and results in a further decline in 

deposit rates. This assumes significance in EMEs where social security network is still 

evolving, and a large proportion of retired population depends on deposit interest for 

their living. 

Figure 9: Comparison of Household’s Utility & Firm’s Profit  
with change in Policy Rate under Fixed vs Flexible Deposit Rate 

 
Source: Authors’ calculations. 

 
25 We assume in this paper that the government and the central bank is a unified entity. 
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Figure 10: Household’s Utility & Firm’s Profit  
when Policy Rate changes with Fund Transfer 

 

Source: Authors’ calculations. 

VI. Model Validation 

The key results from our model simulations are that a decrease in the SLR or 

the Central Bank policy rate increases firms’ profits. Further, making the deposit rates 

flexible and lowering the policy rate can increase the profit of the firms due to a fall in 

lending rates. In order to validate our simulation results, we plot the historical annual 

net profit of listed firms against the annual average Repo rate, SLR, and returns from 

a variety of small saving schemes.  

Figure 11: Net Profit of Firms vs. Repo Rate and SLR Rate (2016-2019) 

 
Source: RBI for rates and CMIE for Net Profits of Firms, authors’ calculations. 

Figure 11 shows that during 2015-16 and 2018-19, the annual average repo 

rate and the SLR rate have fallen. During the same time, there has been a steady 

increase in the firms’ net profits. This, ceteris paribus, is in line with our model 
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simulation results and suggests that a fall in costs of funds or more availability of funds 

for private lending may result in an increased firms’ net profits.  

Figure 12: Net Profit of Firms vs. Administered Interest Rates during 2016-2019 

 
Source: DBIE for rates and CMIE for Net Profits of Firms, authors’ calculations. 

Figure 12 shows that with a fall in the administered interest rates during 2016-

2018, there was a steady increase in the firms’ net profits. Between 2018 and 2019, 

even though the administered interest rates marginally increased, the increase in the 

administered rates was lower than the decline in the repo rate and the SLR suggesting 

an overall decline in banks’ cost of funds thereby enabling them to lower lending rates. 

This observation broadly supports our simulation findings.  

A Black Swan event could lead to loan defaults, which may have severe second 

round implications for financial and macro stability. In an economy with state owned 

banks, if government decides to recapitalise banks, our simulation results indicate that 

banks' recapitalisation could be most effective, when deposit / lending rates are 

flexible, as it leads to better rate transmission. While our model simulations are broadly 

consistent with our bank level empirical findings, we take a look at the policy making 

during such a rare adverse shock in a state-owned bank dominated emerging market 

economy, India. 

The most recent COVID-19 outbreak could be considered as an example of 

such a rare event. Well-designed economic policies generally attempt to address 

frictions (like shrinking liquidity, sticky alternative deposit rates and sticky government 

yields) and thereby help in economic revival. In India, during the pandemic, the 

Reserve Bank has pre-emptively taken several policy measures in a calibrated 

manner, amongst which, long term repo operations (LTRO) are perhaps the most 

effective one. It has helped in addressing frictions highlighted in our model, namely 

the rigidities in small savings rate and the possibility of shrinking deposits or liquidity. 
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RBI Bulletin (August 2020) presented empirical evidences that both operation twist 

(OT) and LTRO had a significant static as well as dynamic impact on G-sec, yields of 

some maturities, thereby facilitating policy transmission, and addressing the third 

friction of large scale government borrowing requirement resulting in sticky yields. 

These pre-emptive policy measures and their success in the present juncture indeed 

validate our model findings from the policy space.  

Finally, as we gradually move towards normalisation, some of the current 

economic variables (e.g., current account deficit, excess SLR holding) may converge 

to our long-term path. Our model indicates that pressure points could be used for policy 

simulations and generating counterfactuals and facilitate optimal policy designs. 

VII. Concluding observations 

A rare adverse shock to the economy could adversely impact production, and 

thereby may lead to loan defaults by cash constrained firms. Bank credit being the 

lifeline in many of the emerging economies, a large loan default could have severe 

second round implications for financial stability and aggregate demand. This is 

especially true in the presence of frictions such as sticky deposit rates in the loan 

markets as these frictions result in weaker policy transmission. Given the severity, the 

disruptions due to a black swan event supersede other problems such as moral 

hazards and asymmetric information which cause loan defaults in regular times. 

Therefore, in the absence of moral hazard problems, in this paper, we attempt to 

assess the role and effectiveness of different public policy options and their trade-offs 

using a tractable 3-period model. While this model is applicable to rare and extreme 

negative events, some of our model assumptions are influenced by the recent 

pandemic shock. 

We find that government-provided recapitalisation/bailout packages face trade-

offs. Firms may benefit from improved discounted lifetime profits from these packages, 

but households may be worse off because of lower government expenditure in social 

sectors. In terms of monetary policy, our simulation results indicate that it is most 

effective, when deposit / lending rates are flexible, as it leads to better transmission. 

But an easing cycle coupled with flexible rate regime may lead to a sharp decline in 

the interest income and adversely impact consumers’ income and welfare. This also 

needs policy attention in a society with a large dependency on deposit interest income, 

emerging financial markets and lack of social security. 

Therefore, if a recapitalisation package is extended to save the banks from a 

black swan, the policymaker may need to consider these trade-offs. Our simulation 

results also highlight that government social spending and consumers’ interest 

income might take a hit because of the supply-side measures. In view of these trade-
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offs, it may be useful to underline the role of demand in reviving the economy, which 

is driven by consumers’ income. However, such demand management policies are not 

completely free from trade-offs, as fiscal expansion via tax cuts or monetary expansion 

through an interest easing cycle has inter-temporal welfare costs, as current tax cut 

may tighten future government spending, and lower interest rates may trigger 

inflation.  Therefore, it may be important to fine tune these demand revival policies 

with appropriate and calibrated supply-side reform measures to achieve an optimal 

policy mix. For instance, in the face of a cyclical decline in interest income, consumers 

may be encouraged to invest in liquid assets that exhibit counter-cyclical returns (gold 

bonds). Further, demand-side measures may also include re-prioritisation of 

government expenditure towards capex spending and in social sector spending for 

stimulating demand and welfare. Finally, on the banking reform side, policies such as 

further improvements in the banks’ governance and adequate capital buffers may be 

actively pursued to provide a cushion against black swan shocks and for bringing 

down the need for future bank recapitalisation.   
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Appendix 

 
A.1 System of Equation 

System of equations are listed below. In case of no default, 𝑝𝑡 = 0 for all t, 

whereas in case of default at time 1, e.g., 𝑝1 = 𝑝.  

(1 + 𝜏𝐶)𝐶𝑡 + 𝑑𝑡 = (1 − 𝜏𝑊)𝑊𝑡𝐻𝑡 + 𝑅𝑡−1
𝐷 𝑑𝑡−1 + 𝛱𝑡

𝑓
+  µ𝜑𝐺𝑡

𝑐 

𝛼(1 − 𝐻𝑡)

𝐶𝑡 + 𝜇(1 − 𝜑)𝐺𝑡
𝐶  =  

(1 − 𝛼)(1 +  𝜏𝑐)

𝑊𝑡(1 −  𝜏𝑤)
 

𝛼𝛽𝑡ξ𝑡(𝑝)

𝐶𝑡 + 𝜇(1 − 𝜑)𝐺𝑡
𝐶  =  λ𝑡(1 +  𝜏𝑐) 

−λ𝑡−1  +  λ𝑡𝑅𝑡−1
𝐷  =  0 

𝑌𝑡  =  𝐴𝑡(𝑝)𝐾𝑡−1
𝛾 (𝐻𝑡)1−𝛾 

(1 − 𝛾)𝑌𝑡

𝐻𝑡
= 𝑊𝑡 

𝐿𝑡 = (1 − 𝜙)𝑑𝑡 

𝑅𝑡
𝐷𝑑𝑡  =  𝑅𝑡

𝐿𝐿𝑡 +  𝑅𝑡
𝐺(𝑑𝑡  −  𝐿𝑡) − (1 − 𝑣)𝑝𝑡𝐿𝑡−1𝑅𝑡−1

𝐿  

𝐿𝑡 = 𝐾𝑡𝑄𝑡(𝑝) 

𝐺𝑡
𝐶  =  𝜏𝐶𝐶𝑡  + 𝜏𝑊𝑊𝑡𝐻𝑡  − 𝜙 𝑅𝑡−1

𝐿 𝑑𝑡−1  + 𝜙𝑑𝑡 − 𝑝𝑡𝑣𝑅𝑡−1
𝐿 𝐿𝑡−1 

𝛱𝑡
𝑓

= 𝑌𝑡 – 𝑊𝑡𝐻𝑡 + (1 − 𝛿𝐾)𝑄𝑡𝐾𝑡−1– (1 − 𝑝𝑡)𝑅𝑡−1
𝐿  𝐿𝑡−1 
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A.2. Intervention by Fund Transfer 

 

Figure 13: Household Deposit, Firm’s Capital, change in Consumption, Labour 

and Consumption Utility (%) when intervention is done by Fund Transfer 

 
Source: Authors’ calculations. 
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A.3. Intervention by Altering SLR 

 

Figure 14: Household Deposit, Firm’s Capital, change in Consumption Labour 

and Consumption Utility (%) when intervention is done by altering SLR 

 
Source: Authors’ calculations. 
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A.4. Intervention by Altering Policy Rate: Fixed Deposit Rate 

 
Figure 15: Household Deposit, Firm’s Capital, change in Consumption Labour 

and Consumption Utility (%) when intervention is done by changing Policy 
Rate (deposit rate fixed) 

 

 
Source: Authors’ calculations. 
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A.5. Intervention by Altering Policy Rate: Flexible Deposit Rate 

 
Figure 16: Household Deposit, Firm’s Capital, change in Consumption, 

 Labour and Consumption Utility (%) when intervention is done  
by changing Policy Rate (deposit rate flexible) 

 

 
Source: Authors’ calculations. 
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A.6. Policy Rate versus Gold Returns 

 
Figure 17: Year on year monthly returns 

 from investing in Gold versus Repo Rate in India [RHS] 
 

 
Source: RBI for repo rate, CEIC and authors’ calculations for Gold Return. 
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