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Financial Institutions: Soundness and Resilience

Credit growth of scheduled commercial banks (SCBs) improved (13.1 per cent y-0-y) in September 2018, driven
langely by private sector banks (PVBs) (22.5 per cent y-0-y). The asset quality of SCBs is showiny signs of improvement
with GNPA ratio declining from 11.5 per cent in March 2018 to 10.8 per cent in September 2018 and annualised
slippagge vatio coming down fiom 7.6 per cent to 4.1 per cent in the same period. The stvessed advances ratio is
gradually converging to the GNPA ratio following the withdyawal of vavious vestructuring schemes. However; sector-
wise analysis shows higher stvess in mining, food processing and construction sectors.

Projected GNPA ratio under the baseline scenavio may decline from 10.8 per cent in September 2018 to 10.3
per cent in March 2019. Sensitivity analysis indicates that 18 SCBs, including all public sector banks under
Prompt Corrective Action (PCA-PSBs), muay fuil to maintain the requived CRAR under a 2 SD shock to the
GNPA ratio.

An analysis of portfolio of Micro, Small and Medium Enterprises (MSMEs) shows that the performance of
PSBs in the MSME segment trails that of other intermediaries (private banks and non-bankinyg financial companies
(NBFC)), both in terms of inhevent as well as vealised cvedit visk. In terms of quality, incremental credit portfolio
of PCA-PSBs shows a declining conversion rate to non-performing assets (NPA) in FY 2017-18 compared to FY
2016-17, although the rate still vemains significantly lavge vis-a-vis other financial intermediaries.

Analysis of the financial network structure for the period September 2017 - September 2018 veveals a shrinking
inter-bank market and increasing bank linkages with asset management companies-mutual funds (AMC-MFs)
for vausing funds and with NBFCs/Housing Finance Companies (HFCs) for lending. Instrument-wise data for
AMCs’ receivables and NBFC/HFCs’ payables points to a shift towards shovt-tevm instruments (commercial paper
(CP) and certificates of deposit (CDs)) at the cost of long-term instruments.

Contoygyion analysis for the banking sector has been carvied out using two diffevent approaches — one in which
PSBs’ implicit sovereign guarantee is taken into account (no defounlt case) and another in which the defaunlt triggers
for PSBs ave similar to the PVBs. The significant diffevence between the vesults of the two approaches can be seen as
potential amplification of solvency/liquidity losses caused by PSB defiults in the absence of implicit sovereign backing.

Section I
Scheduled commercial banks!

2.1 In this section, the soundness and resilience
of scheduled commercial banks (SCBs) is discussed
under two broad sub-heads: i) performance, and
ii) resilience using macro-stress tests through
scenarios and single-factor sensitivity analyses

Performance

2.2 SCBs' credit growth on a year-on-year (y-o-y)
basis improved across bank groups between March

and September 2018, largely driven by the private
sector banks (from 21.3 per cent in March 2018
to 22.5 per cent in September 2018) (Chart 2.1a).
Private sector banks' deposit growth continued to
be robust at 18.4 per cent. The performance of the
PSBs has witnessed an overall improvement with
credit growth increasing from 5.9 per cent in March
2018 to 9.1 per cent in September 2018 and deposit
growth increasing from 3.2 per cent to 5 per cent in
the same period. However, there has been a further
widening between PCA and non-PCA PSBs: while the

! The analyses done in the chapter are based on latest available data as of December 12, 2018, which is provisional.

2 Analyses are based on RBI supervisory returns which cover only domestic operations of SCBs, except in the case of data on large borrowers, which is
based on banks’ global operations. SCBs include public sector banks, private sector banks and foreign banks.
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Chart 2.1: Select performance indicators (Contd...)

a. Credit and deposit: y-o-y growth

b. Credit and deposit of PCA and non-PCA PSBs: y-o-y growth
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> Cost of interest-bearing liabilities was calculated as the ratio of interest expenses to average interest-bearing liabilities.

4 Return on interest-earning assets was calculated as the ratio of interest income to average interest-earning assets.

> Spread is calculated as the difference between return on interest earning assets and cost of interest bearing liabilities.
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Chart 2.1: Select performance indicators (Concld.)
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non-PCA PSBs' credit growth improved from 9.1 per
cent in March 2018 to 13.6 per cent in September
2018 and deposits increased from 6.1 per cent to
7.9 per cent in the same period, the PCA-PSBs
registered negative growth in both credit and
deposits (Chart 2.1b).

2.3 SCBs' net interest income (NII) growth
improved in September 2018 as compared to March
2018, while there was decline in other operating
income (OOI). This, along with higher growth in
operating expenses (OE), pulled down the earnings
before provisions and tax (EBPT). However, growth
in provisions’ was lower between March and
September 2018 (Chart 2.1¢).

2.4 The share of NII in total operating income
improved in September 2018 as compared to March
2018 (Chart 2.1d). Interestingly, net interest margins
(NIM) of SCBs have improved mainly due to PSBs.
Higher growth in NII improved the NIM of the PSBs,
though still lower than PVBs and FBs.

25 Profitability ratios of SCBs continued to
be impacted. However, ratios improved from their
March 2018 levels. Individually, in a sample of 55
SCBs, 24 banks were able to improve their return
on asset (RoA) in September 2018 as compared to
March 2018 (Chart 2.1i). On the other hand, private

¢ Sample of 55 SCBs.

7 Provisions included are the risk provisions and provisions for liabilities.
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sector banks, which were able to maintain their
profitability till recently, have experienced decline
in their profitability ratios. The RoA of 8 out of 19
PVBs in the sample improved in September 2018 as
compared to March 2018.

2.6 The liquidity coverage ratio (LCR), intended
to build banks' short-term resilience to potential
liquidity disruptions, improved for PSBs and PVBs
in September 2018. PSBs are able to maintain better
LCR than the PVBs (Chart 2.1j).

Asset quality and capital adequacy

2.7 Asset quality showed improvement with
SCBs' gross non-performing assets (GNPA) ratio
declining from 11.5 per cent in March 2018 to 10.8 per
cent in September 2018. Their net non-performing
assets (NNPA) ratio also registered a decline during
the period (Chart 2.2a and 2.2b). In a sign of possible
recovery from the impaired asset load, the GNPA
ratio of both public and private sector banks showed
a half-yearly decline, for the first time since March
2015, the financial year-end prior to the launch of
Asset Quality Review (AQR).

2.8 The restructured standard advances (RSAs)
ratio steadily declined in September 2018 to 0.5 per
centfollowingthe withdrawal of variousrestructuring
schemes in February 2018. This suggested increasing
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Chart 2.2: Select asset quality indicators (Contd...)

a. SCBs’ GNPA ratio

b. SCBs’ NNPA ratio
201

—
Al
1

Per cent
—
o v o
1 T
E bt
[
E\!‘
(=)}
Per cent

PSBs PVBs FBs All SCBs
Mar-16 ®Mar-17 ®Mar-18 ®Sep-18

PSBs PVBs FBs All SCBs
= Mar-16 = Mar-17 = Mar-18 HSep-18

c. Stressed advances ratio d. y-o-y growth in SCBs’ GNPAs

20 1204
151 0.6 100+
=4
S 104 80
S
= £ 60
51 o1
04 B 40+
19.6
20+ 19.1
1936.9
0 T 7 T T \ T T T 1
-20-
= GNPA to total advances

Mar-15 Sep-15 Mar-16 Sep-16 Mar-17 Sep-17 Mar-18 Sep-18

= Restructured standard advances to total advances PSBs PvBs FBs All SCBs

e. Provision coverage ratio® f. Capital to risk weighted asset ratio

100 - 871 25 1
80 20
165 17.4
2
s 601 51.4 % 524 = 15+ 13.7
8 o 113
3 o
A 404 A 10 A
20 5
0 T T T 0 T T T
PSBs PVBs FBs All SCBs PSBs PVBs FBs All SCBs
Mar-16 ® Mar-17 ® Mar-18 HSep-18 Mar-16 ®Mar-17 ® Mar-18 M Sep-18
g. Tier I leverage ratio
124
10 9.7
8 4
o
=
Y 6
v
&
4 B
24
0
PSBs PVBs FBs All SCBs
Mar-16 = Mar-17 Mar-18 mSep-18

8 Provision coverage ratio (without write-off adj) =provisions held for NPA*100/GNPAs.
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Chart 2.2: Select asset quality indicators (Concld.)

h. Distribution of banks’ GNPA ratio®
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shift of the restructured advances to NPA category.
Even the y-o-y growth in GNPA of SCBs decelerated
in September 2018 across all bank groups barring
foreign banks (Chart 2.2d).

2.9 Provision coverage ratio (PCR) of all SCBs
was higher in September 2018 as compared to March
2018, with improvements noticed for both PSBs and
PVBs (Chart 2.2e).

2.10 The capital to risk-weighted assets ratio
(CRAR) of SCBs declined marginally from 13.8 per
cent in March 2018 to 13.7 per cent in September
2018 (Chart 2.2f). CRAR of PSBs declined from 11.7
per cent to 11.3 per cent. There was a marginal
decline in Tier I leverage ratio of the SCBs between
March and September 2018 (Chart 2.2g).

2.11  Distribution of banks’ GNPA ratio shows that
number of banks having GNPA ratio less than 10 per
cent has gone down in September 2018 as compared
to March 2018 (Chart 2.2h). Distribution of banks’
capital adequacy ratio shows that the number of
banks having their CRAR less than 9 per cent has
increased in September 2018 (Chart 2.2i).

Sectoral Asset Quality

2.12  Among the broad sectors, the asset quality
of industry sector improved in September 2018 as
compared to March 2018 whereas that of agriculture
and retail sectors deteriorated (Chart 2.3a). The
improvement in asset quality of industry sector
was marked by a reduction in fresh slippages in
September 2018 (Chart 2.3b).

Chart 2.3: Sectoral asset quality indicators (Contd...)

a. Asset quality of broad sectors
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Chart 2.3: Sectoral asset quality indicators (Concld.)

c. Stressed advances ratio of major sub-sectors within industry
(per cent of advances of their respective sector)
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2.13 Among the sub-sectors within industry,
"food

processing’ and ‘construction’ sectors have increased

stressed advances ratios of 'mining’,
in September 2018 as compared to March 2018

(Chart 2.3¢).

Credit quality of large borrowers!!

2.14  Share of large borrowers in SCBs' total loan
portfolios and their share in GNPAs was at 54.6 per

cent and 83.4 per cent respectively at the end of
September 2018. Top 100 large borrowers accounted

for 16.0 per cent of gross advances and 21.2 per
cent of GNPAs of SCBs (Chart 2.4). In the large
borrower accounts, proportion of funded amount
outstanding with any signs of stress (including
SMA-0, 1, 2, restructured loans and NPAs) has come
down from 30.4 per cent in March 2018 to 25.4 per
cent in September 2018, while the proportion of
SMA-2"2
outstanding has increased marginally from 0.7 per

loans in the total funded amount

cent in March 2018 to 1.1 per cent in September

Chart 2.4: Select asset quality indicators of large borrowers (Contd...)
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Source: RBI supervisory returns.

' A large borrower is defined as one who has aggregate fund-based and non-fund based exposure of ¥ 50 million and above. This analysis is based on

SCBs' global operations.

12 As per RBI's notification dated February 12, 2018, lenders shall classify incipient stress in loan accounts immediately on default, by classifying
stressed assets as special mention accounts (SMA) as per the following categories:

SMA-0 : Principal or interest payment or any other amount wholly or partly overdue between 1 to 30 days;

SMA-1 : Principal or interest payment or any other amount wholly or partly overdue between 31-60 days:

SMA-2: Principal or interest payment or any other amount wholly or partly overdue between 61 - 90 days.
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Chart 2.4: Select asset quality indicators of large borrowers (Concld.)
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2018.In absolute terms, SMA-2 grew sharply by 58.6 Risks

per cent between March and September 2018 largely
as a result of base effect, since the SMA-2 portfolio
as on March 2018 had fallen drastically as a result of
increased slippage to NPAs during the last quarter of
FY2017-18.

Chart 2.5: Banking stability indicator

Banking stability indicator

2.15  The banking stability indicator (BSI) shows
that asset quality of the banks has improved,
although profitability continues to erode (Charts 2.5
and 2.6).

Chart 2.6: Banking stability map
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Resilience - Stress tests is, univariate shocks: up to one standard deviation

Macro stress test - Credit risk!> (SD) of the respective variables for medium risk

6 and 1.25 to 2 SD* for severe risk (10 years historical
2.1

against macroeconomic shocks was tested through

Th ili f the Indi ki t
e resilience of the Indian banking system data). The horizon of the stress tests is one year.

2.17
of all SCBs may come down from 10.8 per cent in
September 2018 to 10.3 per cent by March 2019

macro-stress tests for credit risk. These tests Under the baseline scenario, the GNPA ratio

encompassed a baseline and two (medium and
severe) adverse macroeconomic risk scenarios (Chart

2.7). The baseline scenario assumes specific rates in
future'. The adverse scenarios were derived based
on standard deviations in the historical values of
each of the macroeconomic variables separately, that

(Chart 2.8). Among the bank groups, PSBs' GNPA
ratio may decline from 14.8 per cent in September
2018 to 14.6 per cent by March 2019 under baseline
scenario, whereas PVBs' GNPA ratio may decline

Chart 2.7: Macroeconomic scenario assumptions'®
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Note: The projection of system level GNPAs has been done using three different, but complementary econometric models: multivariate regression, vector
autoregressive and quantile regression (which can deal with tail risks and takes into account the non-linear impact of macroeconomic shocks). The average
GNPA ratios of these three models are given in the chart. However, in the case of bank-groups, two models - multivariate regression and VAR are used.
Source: RBI supervisory returns and staff calculations.

 The detailed methodology is given in Annex 2.

14 In terms of GDP growth, fiscal deficit to GDP ratio, CPI-Combined inflation, weighted average lending rate, export to GDP ratio and current account
balance to GDP ratio.

15 Continuously increasing by 0.25 SD in each quarter for both the scenarios.

16 These stress scenarios are stringent and conservative assessments under hypothetical and severely adverse economic conditions. As such, the
scenarios should not be interpreted as forecasts or expected outcomes. For financial year 2018-19 (FY19), the numbers correspond to the last two
quarters. For financial year 2019-20 (FY20), the numbers correspond to the first two quarters.
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from 3.8 per cent to 3.3 per cent in March 2019. FBs’
GNPA ratio under baseline scenario might decline
from 3.6 per cent to 3.1 per cent in March 2019.

2.18  Under the assumed baseline macro scenario,
system level CRAR is projected to come down to
12.9 per cent in March 2019. Further deterioration
of CRAR is projected under severe stress scenario
(Chart 2.9a).

2.190 As many as eight PSBs under prompt
corrective action framework (PCA PSBs) may have
CRAR below the minimum regulatory level of 9 per
cent by March 2019 without taking into account any
further planned recapitalisation by the government.
Together with these, a total of 9 banks may have
CRAR below 9 per cent under baseline scenario.
However, if macroeconomic conditions deteriorate,
ten out of eleven PCA PSBs may record CRAR below
9 per cent under severe macro stress scenario.
Together with these banks, 13 banks may have CRAR
below 9 per cent (Chart 2.9b).

2.20  Under baseline scenario, CET 1 capital ratio
may decline from 10.4 per cent in September 2018
to 10.0 per cent in March 2019. Five banks, all PCA
PSBs, may have common equity CET 1 capital ratio
below minimum regulatory required level of 5.5 per
cent by March 2019. Under severe stress scenario,
the system level CET 1 capital ratio may decline to
0.3 per cent by March 2019. Seven SCBs, including 6

26

Chart 2.9: CRAR projections
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* For a system of 55 select banks.

Note: The capital projection is made under a conservative assumption of minimum
profit transfer to capital reserves at 25 per cent for profit making SCBs. It does not
take into account any capital infusion by stake holders.

Source: RBI supervisory returns and staff calculations.
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PCA PSBs and one non-PCA PSB may have CET1 ratio Chart 2.10: Projection of CET 1 capital ratio
below 5.5 per cent by March 2019 (Chart 2.10).
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resilience under various scenarios'. Their resilience
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risks was studied through a top-down® sensitivity
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2,22 Under a severe shock of 2 SD?! (that is, if the b. Bank-wise distribution: March 2019
GNPA ratio of 54 select SCBs moves up from 10.9% 307
per cent to 14.9 per cent), the system-level CRAR will 2]

decline from 13.4 per cent to 11.1 cent and Tier-1

No. of banks
&

CRAR will decline from 11.2 per cent to 9 per cent. 101

The impairment in capital at the system level could (5)

thus be about 18.5 per cent. The results of reverse Less 5.5%to 65%to 7.5%to 85%t0 9.5%to 10.5%
than 6.5% 7.5% 8.5% 9.5% 10.5%  and

stress test show that it requires a shock of 4.15 SD 5.5% More

CET1 capital ratio range

to bring down the system-level CRAR to 9 per cent.

Baseline B Medium stress W Severe stress

Bank-level stress test results show that 18 banks®

having a share of 31.7 per cent of SCBs' total assets .., o ciem of 55 select banks,

mlght fail to maintain the required CRAR under a Note: The capital projection is made under a conservative assumption of minimum
profit transfer to capital reserves at 25 per cent for profit making PSBs. It does not

take into account any capital infusion by stake holders.
Source: RBI supervisory returns and staff calculations.

17 The sensitivity analysis was undertaken in addition to macro stress tests for credit risk. While in the former, shocks were given directly to asset
quality (GNPAs), in the latter the shocks were in terms of adverse macroeconomic conditions. While the focus of the macro-stress tests is credit risk, the
sensitivity analysis covers credit, interest rate and liquidity risks.

18 For details of the stress tests, please see Annex.

19 Single factor sensitivity analysis stress tests were conducted for a sample of 54 SCBs accounting for 99 per cent of the assets of the total banking
sector. The shocks designed under various hypothetical scenarios are extreme but plausible.

2 Top down stress tests have been conducted by RBI based on specific scenarios and on aggregate bank-wise data to give a comparative assessment of
the impact of a given stress testing exercise across banks.

2! The SD of the GNPA ratio is estimated using quarterly data since 2003. One SD shock approximates to a 2 percentage point increase in GNPA ratio.
2 For a sample of 54 SCBs
» Among these banks, 5 banks have CRAR less than 9 per cent before the shocks are applied.
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Chart 2.11: Credit risk - shocks and impacts

a. System Level b. Bank Level
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. . . Chart 2.12: CRAR-wise distribution of banks
shock of a 2 SD increase in GNPA ratio (Chart 2.11). (mder 2 SD shock on GNPA ratio)
PSBs were found to be severely impacted with the
CRAR of 16 of the 21 PSBs likely to go down below 9
per cent in case of such a shock.

2

L . =

2.23 Distribution of CRAR of select SCBs shows k|
that under a 2 SD shock on the GNPA ratio, CRAR will :
Z

come down below 9 per cent for as many as 18 banks,
mostly PSBs (Chart 2.12). PVBs and FBs experienced
a less than 3.1 per cent shift in CRAR under 2 SD
shock while PSBs dominate the right half of the
distribution (Chart 2.13a). Among PSBs, PCA PSBs
experienced larger shifts in CRAR under the shock
as compared to non-PCA PSBs, pointing towards the
stress underlying in their books making them more
vulnerable to shocks. (Chart 2.13b).

T — T T T T T |
Less 7to 8to 9to 10to 11to 12to 15to Above
than7 8 9 10 11 12 15 20 20

CRAR range (Per cent)
2 SD shock

Baseline

Note: System of select 54 SCBs.
Source: RBI Supervisory returns and staff calculations.

Chart 2.13: Range of shifts in CRAR (under a 2 SD shock on GNPA ratio)

a. Range of shifts in CRAR under 2 SD shock - system level
2549 23

No. of banks

0%-1%
1%-2%
2%-3%
3%-4%
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6%-7%
7%-8%

Range of shifts in CRAR (per cent)

b. Range of shifts in CRAR of PCA PSBs vis-3-vis non-PCA PSBs

No. of Banks

51

1%-2%  2%-3%  3%-4%  4%5% 6%-7%

5%-6%
Range of shifts in CRAR (Per cent)

7%-8%

B PCA-PSBs mnon-PCA PSBs

Note: System of select 54 SCBs.
Source: RBI supervisory returns and staff calculations.
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Credit concentration risk

2.24  Stress tests on banks' credit concentration,
considering top individual borrowers according to
their stressed advances, showed that in the extreme
scenario of the top three individual borrowers failing
to meet their revised payment commitments?, the
impact was significant for 14 banks. These banks
account for 26.6 per cent of the total assets of SCBs.
The impact on CRAR at the system level under the
assumed scenarios of failure of the top 1, 2 and 3
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stressed borrowers will be 62, 94 and 118 basis points
(Chart 2.14).

2.25  Stress tests on banks' credit concentration,
considering top individual borrowers according
to their exposures, showed that in the extreme
scenario of top three individual borrowers failing to
meet their payment commitments®, the impact was
significant for twelve banks. These banks account
for 21 per cent of the total assets of SCBs (Chart
2.15). The impact on CRAR at the system level under

Chart 2.14: Credit concentration risk: Individual borrowers — stressed advances
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Chart 2.15: Credit concentration risk: Individual borrowers — Exposure
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Note: For a system of select 54 SCBs

Shock 1: Topmost stressed individual borrower fails to meet it's payment commitments
Shock 2: Top 2 stressed individual borrowers fail to meet their payment commitments
Shock 3: Top 3 stressed individual borrowers fail to meet their payment commitments

Source: RBI supervisory returns and staff calculations.

24 In case of failure to meet revised payment commitments by such borrowers, the borrower is considered to move into the loss category. Please see

Annex for details.

% In case of failure to meet payment commitments by such borrowers, the borrower is considered to move into the sub-standard category. Please see

Annex for details.
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Table 2.1 Credit concentration risk: Group borrowers — exposure

Shocks System Level* Bank level

CRAR | Core CRAR | NPA Ratio | Losses as % of Capital Impacted Banks (CRAR < 9 per cent)
Baseline (Before shock) 13.4 11.2 10.9 --| No. of Banks | Share in Total Assets of SCBs (in %)
Shock 1 125 10.3 15.0 7.6 6 10.3
Shock 2 11.7 9.5 18.3 13.6 11 18.3
Shock 3 11.1 8.9 21.1 18.8 14 23.2

* For a system of select 54 SCBs.

Shock 1: Topmost group borrower fails to meet it's payment commitments

Shock 2: Top 2 group borrowers fail to meet their payment commitments
Shock 3: Top 3 group borrowers fail to meet their payment commitments
Source: RBI supervisory returns and staff calculations

the assumed scenario of default by all the top 3
individual borrowers will be 135 basis points.

2.26
on the information of top group borrowers in the

Stress tests using different scenarios, based

banks’ credit exposure concentration, reveal that the
losses could be around 7.6 per cent and 13.6 per cent
of the capital at the system level under the assumed
scenarios of default by the top group borrower and by
the top two group borrowers respectively?. As many
as fourteen banks will not be able to maintain their
CRAR level at 9 per cent if top 3 group borrowers fail
to meet their payment commitments (Table 2.1).

Sectoral credit risk

2.27
to their exposures to certain subsectors, sensitivity

To assess the bank-wise vulnerability due

analysis was undertaken. Subsector-specific shocks
based on respective historical standard deviation
(SD) of GNPA ratios were considered to assess the
credit risk due to the banks’ exposure to vulnerable
subsectors. With 1 SD and 2 SD shock on GNPA ratio
of some subsectors, the corresponding increase in
the GNPAs of 54 banks in different sub-sectors is
shown in the Table 2.2 below.

2.28

provisioning and reduced income were taken into

The resulting losses due to increased

account to calculate a banks' stressed CRAR and
risk weighted assets (RWAs). The number of banks
failing (ie. their CRAR turning below 9 per cent)
under subsector specific shocks is presented in the
Table 2.3 below.

Table 2.2: Growth in GNPAs due to subsector specific shocks - September 2018

(per cent)
Mining Food Petroleum | Cement Metals Jewellery | Construction | Transport Power Telecom
Processing
1 SD Shock 24 20 34 36 41 23 28 26 31 37
Source: RBI supervisory returns and staff calculations
Table 2.3: Number of banks failing under subsector specific shocks
Mining Food Petroleum | Cement Metals Jewellery | Construction | Transport Power Telecom
Processing
1 SD shock 0 0 0 0 0 0 0 1 0
2 SD shock 1 0 0 0 1 1

Note: 5 banks have CRAR less than 9 per cent before the shocks are applied and are excluded from the above table.

Source: RBI supervisory returns and staff calculations

% In case of failure to meet payment commitments by such borrowers, the borrower is considered to move into the sub-standard category. Please see

Annex for details.
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2.29  The results showed that shocks to metal
segment will lead to decline of 25 bps in system
level CRAR under severe 2 SD shock whereas power
sector exposure will lead to around 19 bps decline in

system level CRAR (Table 2.4).
Interest rate risk

230  Alook at the tenor distribution of available
for sale (AFS) portfolio shows that for PVBs about
62 per cent of their portfolio is concentrated in the
“less than 1-year” residual maturity bucket as on
end-September 2018 (Chart 2.16). While the highest
proportion of investments of PSBs (about 28.5 per
cent of AFS portfolio of PSBs) are of 5-year to 10-year
maturity, about 42 per cent of FBs' total AFS portfolio
is of 1-year to 3-year tenor as on end-September 2018.
Tenor distribution of PVBs may be reflecting the
bearish interest rate view in the prevailing market
conditions forcing them to choose lesser risk over
higher returns.

231
banks in the proportion of investments held in the

There is a steep rise across all categories of

shorter maturity bucket (less than 1-year) pertaining
to the held for trading (HFT) portfolio from 27 per
cent as on end-March 2017 to a peak of 64 per cent
as on end-June 2018, which settled at 52 per cent

Chart 2.16: Tenor-wise distribution of AFS portfolio
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Table 2.4 Decline in system level CRAR (bps) (in descending order)

Subsector 1 SD shock 2SD shock
Metal 14 25
Power 10 19
Transport 4 7
Construction 2 4
Food processing 2 3
Telecom 1 3
Jewellery 1 2
Cement 1 2
Petroleum 1 1
Mining 1 1
Source: RBI supervisory returns and staff calculations
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Chart 2.17: Tenor-wise distribution of HFT portfolio
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as on end-September 2018 owing to decline in PVBs
proportion of investment in this maturity bucket
(Chart 2.17). Lower durations of the HFT portfolio
and relatively higher proportion of investments in
the lower tenors might possibly be due to the banks
engaging in carry trade, borrowing in the repo/
CBLO and investing in shorter tenor money market
instruments, in the absence of a clear interest rate
view. The absolute value of the HFT portfolio of
sample of banks considered increased from 796
billion to ¥1,177 billion in the same period.

2.32 under AFS and HFT
categories (direct impact) a parallel upward shift of

For investments
2.5 percentage points in the yield curve will lower
the CRAR by about 92 basis points at the system
level (Table 2.5). At the disaggregated level, ten banks
accounting for about 17.4 per cent of the total assets
were impacted adversely and their CRAR fell below 9

per cent. The total loss of capital at the system level

is estimated to be about 7.8 per cent.

2.33  PVO0I values were at 2.8 billion for PSBs,
0.8 billion for PVBs and 0.4 billion for FBs as on
end-September 2018.The tenor-wise distribution of
PVO01 indicates that the highest PV01 value is in the
7-year to 10-year maturity bucket. A further upward
pressure on the yields may constrain an already
stressed profitability of the banking sector.

Equity price risk

2.34
shock of a fall in equity prices on bank capital and

Under the equity price risk, the impact of a

profit were examined. The system-wide CRAR would
decline by 57 basis points from the baseline under
the stressful 55 per cent drop in equity prices, while
the CRAR of 7 banks will fall below the regulatory
requirement of 9 per cent in the same scenario

Table 2.5: Interest rate risk — Bank groups - shocks and impacts
(under shock of 250 basis points parallel upward shift of the INR yield curve)

(per cent)
Public sector banks | Private sector banks Foreign banks All SCBs
AFS HFT AFS HFT AFS HFT AFS HFT
Modified duration 2.8 1.4 1.5 23 1.6 1.7 23 2.1
Share in total Investments 39.8 2.8 37.0 3.7 90.9 0.1 42.3 3.4
Reduction in CRAR (bps) 116 48 112 92

Source: RBI supervisory returns and staff calculations.
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(Chart 2.18). The impact of a drop in equity price
is limited for the overall system considering the
regulatory limits prescribed on banks' exposures
to capital markets and therefore typically low
proportion of capital market exposures on their
balance sheets.

Liquidity risk: Impact of deposit run-offs on
liquid stocks

2.35
the impact of deposit run-offs and increased

The liquidity risk analysis aims to capture

demand for the unutilised portions of credit lines
which were sanctioned/committed/guaranteed.
Banks in general may be in a position to withstand
liquidity shocks with their high-quality liquid assets
(HQLAs)?. In assumed scenarios, there will be
increased withdrawals of un-insured deposits®* and
simultaneously there will also be increased demand
for credit resulting in withdrawal of the unutilised
portions of sanctioned working capital limits as well
as utilisation of credit commitments and guarantees

extended by banks to their customers.

2.36
to-day liquidity requirements, 49 out of the 54 banks

Using their HOLAs required for meeting day-

in the sample will remain resilient in a scenario
of assumed sudden and unexpected withdrawals
of around 10 per cent of deposits along with the
utilisation of 75 per cent of their committed credit
lines. (Chart 2.19).

Stress testing the derivatives portfolio of banks:
Bottom-up stress tests

2.37
analyses) on derivative portfolios were conducted

A series of bottom-up stress tests (sensitivity

for select sample banks? with the reference date as
on September 30, 2018. The banks in the sample,
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Chart 2.18: Equity price risk*
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* A system of select 54 SCBs.

Note : Shock 1: Equity prices drop by 25 per cent
Shock 2: Equity prices drop by 35 per cent
Shock 3: Equity prices drop by 55 per cent

Source: RBI supervisory returns and staff calculations.

Chart 2.19: Liquidity risk — Shocks and impacts on liquid stocks
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m Share of assets of failed banks in stress scenario to total
assets of SCBs

Number of banks which failed the test (Out of select 54) (RHS)

No. of banks

Note:

1. A bank was considered 'failed’ in the test when it was unable to meet

the requirements under stress scenarios (on imparting shocks) with the
help of its liquid assets (stock of liquid assets turned negative under
stress conditions).
2. Shocks: Liquidity shocks include a demand for 75 per cent of the
committed credit lines (comprising unutilised portions of sanctioned
working capital limits as well as credit commitments towards their
customers) and also a withdrawal of a portion of un-insured deposits as
given below:

Shock Shock | Shock | Shock
1 2 3
Per cent withdrawal of un-insured deposits | 10 12 15

Source: RBI supervisory returns and staff calculations.

¥ In view of the implementation of the liquidity coverage ratio (LCR) with effect from January 1, 2015 in India, the definition of liquid assets was
revised for stress testing. For this stress testing exercise, HOLAs were computed as cash reserves in excess of required CRR, excess SLR investments,
SLR investments at 2 per cent of NDTL (under MSF) and additional SLR investments at 11 per cent of NDTL (following the circular DBR.BP.BC
52/21.04.098/2014-15 dated November 28, 2014 and DBR.BP.BC.N0.114/21.04.098/2017-18 dated June 15, 2018).

2 Presently un-insured deposits are about 70 per cent of total deposits (Source: DICGC, Handbook of Statistics on the Indian Economy).

2 Stress tests on derivatives portfolios were conducted for a sample of 20 banks. Details are given in Annex-2.
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reported the results of four separate shocks on
interest and foreign exchange rates. The shocks on
interest rates ranged from 100 to 250 basis points,
while 20 per cent appreciation/depreciation shocks
were assumed for foreign exchange rates. The stress
tests were carried out for individual shocks on a
stand-alone basis.

2.38  Chart 2.20 plots the mark-to-market (MTM)
impactas a proportion of CET 1 capital - as can be seen
therein, the impact of the sharp moves are mostly
muted in the individual banks. However, since risks
can only be transferred and not eliminated, there's
a possibility that such risks are possibly residing in
the corporate balance sheets. With the adoption of
Indian accounting standards (Ind AS) in NBFCs and
companies by MCA, it has however become easier for
banks to ascertain the hedging profile of their clients
and thereby reassess the counterparty exposures
being run. The nature of corporate hedging profile
has implications for secondary market liquidity
under stressed conditions as well.

239  The stress test results showed that the
average net impact of interest rate shocks on sample
banks were negligible. The results of the scenario
involving appreciation of INR point to the effect of
the shock continuing to normalise in September
2018 after a previous spike (Chart 2.21).

Section II
Scheduled urban co-operative banks
Performance

2.40 At the system level®, the CRAR of scheduled
banks (SUCBs)
constant at about 13.5 per cent between March 2018
and September 2018. However, at a disaggregated

urban co-operative remained

level, CRAR of five banks were below the minimum
required level of 9 per cent. GNPAs of SUCBs as a

% System of 54 SUCBs.
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Chart 2.20: MTM of total derivatives portfolio - Select banks -
September 2018
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Chart 2.21: Stress tests - Impact of shocks on derivative portfolio of
select banks (change in net MTM on application of a shock)
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percentage of gross advances increased from 6.2 per
cent to 8.2 per cent and their provision coverage
ratio” declined from 61.4 per cent to 48.4 per cent
during the same period. Further, RoA increased from
0.6 per cent to 0.7 per cent while the liquidity ratio®
declined from 34.8 per cent to 34.1 per cent during
the same period.

Resilience — Stress tests
Credit risk

2.41  The impact of credit risk shocks on the
CRAR of SUCBs was observed under four different
scenarios®. The results show that under a severe
shock (scenario iv) of increase in GNPAs by two SD,
which turns into loss category, the system level
CRAR of SUCBs may come down below the minimum
regulatory requirement. At individual level, a larger
number of banks (30 out of 54) may not be able to
maintain the minimum CRAR.

Liquidity risk

2.42  Astress test on liquidity risk was carried out
using two different scenarios; i) 50 per cent and ii)
100 per cent increase in cash outflows, in the one to
28 days' time bucket. It was further assumed that
there was no change in cash inflows under both
the scenarios. The stress test results indicate that
SUCBs may be significantly impacted under a stress
scenario (out of 54 banks, 22 banks under Scenario i
and 40 banks under Scenario ii).

Section III

Non-banking financial companies

2.43  Asof September 30, 2018, there were 10,190
non-banking financial companies (NBFCs) registered

3! Provision coverage ratio=provisions held for NPA*100/GNPAs.
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with the Reserve Bank, of which 108 were deposit
accepting (NBFCs-D). There were 276 systemically
important non-deposit accepting NBFCs (NBFCs-
ND-SI)*. All NBFC-D and NBFCs-ND-SI are subjected
to prudential regulations such as capital adequacy
requirements and provisioning norms along with

reporting requirements.
Performance

2.44  The aggregate balance sheet size of the NBFC
sector® increased to 326 trillion in September 2018
from ¥22.2 trillion in September 2017 expanding
by 17.2 per cent. There was 5.8 per cent increase in
share capital of NBFCs in September 2018 whereas
borrowings grew by 17.2 per cent. Loans and
advances of the NBFC sector increased by 16.3 per
cent and investments increased by 14.1 per cent

(Table 2.6).

Table 2.6: Aggregated balance sheet of the NBFC sector: y-o-y growth

(Per cent)

March September

2018 2018
1. Share capital &3 5.8
2. Reserves and surplus 19.9 17.5
3. Total borrowings 19.1 17.2
4. Current liabilities and provisions 154 24.5
Total Liabilities / Assets 15.0 17.2
1. Loans and advances 19.2 163
2. Investments 9.1 14.1
3. Others 5.9 275
Income/Expenditure
1. Total income 8.9 16.7
2. Total expenditure 7.5 16.2
3. Net profit 229 16.2

Note: Data are provisional.
Source: RBI supervisory returns.

%2 Liquidity ratio = (cash + due from banks + SLR investment)*100/total assets.

3 The four scenarios are: i) 1 SD shock in GNPA (classified into sub-standard advances), ii) 2 SD shock in GNPA (classified into sub-standard advances),
iii) 1 SD shock in GNPA (classified into loss advances), and iv) 2 SD shock in GNPA (classified into loss advances). SD was estimated using 10 years data.

For details of the stress tests, see Annex 2.

% As per guidelines dated March 15, 2018, all Government NBFCs are required to submit online return to RBI.

% NBFC-D and NBFC-ND-SI including government NBFCs.
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2.45 Net profit increased by 16.2 per cent
(annualised) during the half year ended September
2018 as compared to 22.9 per cent during the year
ended March 2018. RoA for the half year ended
September 2018 was 1.8 per cent (annualised) as
compared to 1.7 per cent during March 2018 (Table
2.6 and 2.7).

Asset quality and capital adequacy

2.46  GNPAs of the NBFC sector as a percentage of
total advances increased to 6.1 per cent in September
2018 from 5.8 per cent in March 2018.

2.47  As per extant guidelines, NBFCs are required
to maintain a minimum capital level consisting of
Tier-I*® and Tier-II capital, of not less than 15 per
cent of their aggregate risk-weighted assets. NBFCs'
CRAR decreased to 21.0 per cent in September 2018
from 22.8 per cent in March 2018 (Chart 2.22).

Table 2.7: Select ratios of the NBFC sector

1. Capital market exposure to total assets
2. Real estate exposure to total assets

3. Leverage ratio

4. Net profit to total income

5. RoA

6. RoE

(Per cent)

Mar-18 | Sep-18
7.3 7.0

6.6 5.9

3.4 4.0
153 16.5
1.7 1.8

7.5 4.4

Note: Data is provisional.
Source: RBI supervisory returns.

Chart 2.22: Select ratios of the NBFC sector’”

Asset Quality (per cent)

Mar-15 Sep-15 Mar-16 Sep-16
= GNPA = NNPA

Mar-17 Sep-17 Mar-18
—— CRAR (RHS)

Sep-18

Source: RBI supervisory returns

% From April 1, 2018 onwards, NBFC-ND-SIs and all deposit taking NBFCs are required to maintain 10 per cent of Tier I capital.

%7 As per instructions issued by Ministry of Corporate Affairs (MCA) outlining the roadmap for implementation of Ind AS for NBFCs, they are required

to prepare Ind AS financial statements in two phases as under:

a) In Phase I, NBFCs with net worth of ¥5 billion or more and holding, subsidiary, joint venture or associate companies of such companies are
required to prepare Ind AS based financial statement for accounting period beginning from April 1, 2018 onwards with comparatives for the

period ending March 31, 2018.

e

In Phase II, NBFCs whose equity and/or debt securities are listed or in process of listing in stock exchange having net worth less than 5 billion

and unlisted companies, other than above, having net worth of 2.5 billion to 5 billion and holding subsidiary, joint venture or associate
companies of such companies are required to prepare Ind AS based financial statement for accounting period beginning from April 1, 2019

onwards with comparatives for the period ending March 31, 2019.

36



Resilience - stress tests
System level

2.48  Stress test on credit risk for the NBFC sector
for the year ended September 2018 was carried out
under three scenarios: Increase in GNPA by (i) 0.5
standard deviation (SD), (ii) 1 SD and (iii) 3 SD. The
results indicate that in the first scenario, the sector's
CRAR declines marginally to 20.6 per cent from 21.0
per cent. In the second scenario, it declines to 18.8
per cent and in the third scenario it declines to 14.7
per cent.

Individual NBFCs

2.49  The stress test results for individual NBFCs
indicate that under first two scenarios, around 8 per
cent of the companies will not be able to comply with
the minimum regulatory capital requirements of 15
per cent. Around 12 per cent of the companies will
not be able to comply with the minimum regulatory
CRAR norm under the third scenario.

Section IV

Micro, Small and Medium Enterprises
(MSME) exposure of financial
intermediaries — A comparative analysis

250 The quality of wholesale portfolio
(sanctioned limit >%50 million), particularly of Public
Sector Banks (PSBs) has drawn significant attention.
The Financial Stability Report (FSR) of June 2018
carried out a detailed analysis of wholesale portfolio
origination quality of Solo vis-d-vis Consortium
/ Multiple Banking Arrangements (MBA). As had
been seen therein, Consortium / MBA contribute
disproportionately to the NPA share of PSBs relative
to their share in advances. In a similar vein, issues
relating to origination quality of MSME sector
exposures of banks, amongst others, is examined
here. More importantly, while the PCA framework
poses restrictions on the expansion of wholesale
portfolio, the credit extension to the MSME sector
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has been left relatively unconstrained for most of
the PCA banks. Hence a related issue is the quality
of portfolio origination. MSME sector is also being
catered to by NBFCs. The portfolio performance
across banks and NBFCs is contrasted and it is also
important to see whether the issue of portfolio
performance can be related to broad portfolio
characteristics in this sector. For examining MSME
sector and the issues outlined above, a uniform
definition of impairment unrelated to regulatory
forbearance as also their application by the related
institution is required. Furthermore, the traditional
definition of MSME based on ‘investment in plant
and machinery’ for this purpose is considered to
be inferior. The TransUnion CIBIL database which
considers the entity's total credit exposure® and
classifies impaired status based on performance
of related accounts and has followed the 90 days
past due norms for impairment across institutions,
independent of the institutional
classification norms has been accessed for the entire

accounting

analysis®.

2.51  The first issue in this regard that requires to
be noted is that the inherent default characteristics of
the MSME portfolio as defined herein is significant,
as compared to wholesale credit. Charts 2.23 and

Chart 2.23: Probability of default over 1-year horizon of MSME credits
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Source: TransUnion CIBIL.

% Available at: https://msme.gov.in/fags/ql-what-definition-msme accessed on November 19, 2018; Micro segment — less than ¥ 10 million, Small and

Medium Enterprise — between ¥ 10-250 million

% TransUnion CIBIL publication MSME Pulse (June, September 2018 issues), bespoke analysis for RBI.
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2.24 contrast the one-year default transition of CIBIL
MSME rank (CMR) vis-3-vis CRISIL long term ratings
and as can be seen therein MSME credits have much
larger default transition probability. In addition,
the MSME portfolio outstanding across financial
intermediaries also have significant default risk
embedded based on March 2018 ratings distribution
(Chart 2.25).

2.52  Ascan be seen from Chart 2.26, the relative
exposure in ¥10-50 million size dominates the chart,
possibly owing to specific targets for micro segments
within priority sector for commercial banks. The
relative market share of Public Sector Banks (PSBs)
is shifting in favour of Private Sector Banks (PVBs)
/ Non-Banking Financial Companies (NBFCs) similar
to that happening in the wholesale banking segment

Chart 2.24: CRISIL 1-year average transition rate to default for

long term ratings (2007-17)

251

204

15+

Per cent

10+

AAA

AA A BBB BB B C

Source: CRISIL (accessed on November 19, 2018).

Chart 2.25: Ratings distribution of MSME credits
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Chart 2.26: Credit Exposure of MSME segment (in ¥ trillion)
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(Chart 2.27). Given the larger NPA rate in the SME
segment relative to Micro segment (Chart 2.28), such
shift may actually be beneficial for PSBs as regards
their NPA profile. Yet, as Chart 2.29 demonstrates,
the relative NPA share of PSBs, notwithstanding
their significant branch network and hence local
knowledge, far outstrips that of not only PVBs but
also that of NBFCs, who have a relatively significant
funding disadvantage vis-a-vis PSBs. In this regard,
it is required to be stressed that NBFC impairment
irrespective of extant regulatory norms is being

based here at 90 days past due, similar to commercial
banks.

2.53  Thesignificantunderperformance of the PSBs
with regards to MSME, underscores the requirement
of a more detailed look at their MSME portfolio
profile. The MSME rating scale of TransUnion CIBIL
shows a distribution of MSME rating grades that is
consistent with the poor impairment performance.
New Private Sector Banks (new PVBs)® have a
significantly better profile of 'New To Bank' (NTB)
MSME accounts. They have acquired 47 per cent of
the NTBs in the CMR 1-3 ranks as compared to 36 per
cent for Old private sector banks (old PVBs), 37 per
cent for PSBs and 34 per cent for NBFCs. Similarly,
for the riskiest of MSME profile, new PVBs are
performing significantly better, accounting for just
10 per cent of their recent acquisition in the CMR
7-10 credit space as compared to 14 per cent in old
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Chart 2.27: Relative movement in market share - shift of market share

to PVBs and NBFCs from PSBs
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Chart 2.28: NPA profile in Micro & SME segments —
as a per cent of relative exposures

124
13 114 115 115
LR I 12 112 11.1
- 10.6
10
= 9.8 9.2
CE 89 8.7 8.7
& ‘ 8.6 &9 87
8 ’ 8.4
7.9
7-
bo———"—"—""—"7"
L e g e e iR xR x
N T <V - T TN~ T - V-~ I N
< ~ =] o 3] ] =] o s ]
S50 a8 z2533 a2z 2353
Micro —— SME
Source: TransUnion CIBIL.
Chart 2.29: NPA Profile- Lender type-wise
o
161 n N TN
A
141
12
10+
=
5 8-
o}
6l m2 29
‘NN - o 9 o
.l Y 3 @A oA
2- “
0 - T T |
NBFCs PVBs PSBs
B Mar-17 ®Jun-17 = Mar-18 ©]Jun-18

Source: TransUnion CIBIL.

“ New Private Sector banks refer to private banks that are given banking license since 1990s.
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PVBs 17 per cent in PSBs and 14 per cent in NBFCs
(Table 2.8).

2.54  While incremental credit acquisition under
CMR 7-10 category across Old PVBs, PSBs and NBFCs
appear comparable, the underlying nature of assets
being acquired in this space across lenders are
significantly different. TransUnion CIBIL estimates
the lending of new PVBs to this high-risk segment
is being significantly mitigated by extending only
asset-backed loans (Commercial Vehicle, Commercial

Table 2.8: Distribution of incremental MSME borrowers across
credit spectrum across lenders

(per cent)
CMR- | CMR- | CMR- | CMR- | CMR- | CMR- | CMR-7
1 2 3 4 5 6 to 10
New PVBs 5 19 23 24 13 7 10
Old PVBs 2 13 20 27 12 12 14
PSBs 2 14 21 25 11 11 17
NBFCs 2 12 20 28 13 11 14

Source: TransUnion CIBIL.

Table 2.9: Proportion of asset acquisition in CMR 7-10
segment across lenders

Equipment, Auto loans, Gold loans, Mortgage loans) (per cent)
while PSBs are extending plain working capital and Plain Asset | Non- | Other
. . . . Working | Backed Fund | Facilities
term loan structures in this high-risk segment (62 Capital / | /Retail | Based/
per cent, Table 2.9). Even NBFCs, which have 14 per TermLoan | Loans | Trade
cent acquisition in this segment are doing better by New PVBs 22 62 7 o
Old PVBs 60 21 8 10
having 80 per cent of their exposure in the form of Public Sector Banks 62 16 12 10
asset-backed structures, thus significantly mitigating NBFCs 4 80 6 11
their risk. The issue of frauds in working capital = Source: TransUnion CIBIL
limits in PSBs in general have been highlighted in
the previous FSR*.
2.55 The risk snapshot of outstanding MSME
portfolio (as on March 2018) is of particular
importance. Chart 2.30 plots the rating distribution
on Non-NPA-MSME portfolio across lenders. While
new PVBs have around 6-7 per cent of their aggregate
Chart 2.30: Rating distribution of existing portfolio across lenders : March 2018
354
30 1
251
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& 151
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mAll mQOld PVBs ®mNew PVBs = NBFCs M PSBs

Source: TransUnion CIBIL.

4 Financial Stability Report, June-2018 (paragraphs 3.9-3.11).
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exposure in the CMR 7-10 ratings segment, exposure
of NBFCs and PSBs to the segment is about 20 per
cent. However, given the fact that aggregate NPAs
of NBFCs are significantly lower than that of PSBs,
vulnerability of PSBs appear to be significantly higher
on this ratings spectrum.

2.56  The above analysis with regards to MSME
exposure regards PSBs as an undifferentiated group.
Given the fact that 11 of the 21 PSBs are currently
under PCA, the nature of incremental exposure of
somewhat disaggregated PSB group (between PCA-
PSBs and non-PCA PSBs) has been examined further.
The analysis is restricted to exposures below 50
million since exposure exceeding this threshold gets
covered under CRILC* data.

2.57 As can be seen in Tables 2.10-2.11, the
relative share of PCA-PSBs in this particular segment
has increased in FY 2017-18 as compared to FY 2016-
17, i.e. during the period when PCA restrictions were
imposed for exposures beyond a threshold. However,
since such thresholds were generally well above
350 million, expansion of credit where aggregate
exposure is less than ¥50 million is therefore not
constrained by supervisory restrictions. In terms of
absolute amount, PCA-PSBs incremental exposure to
this segment increased by about 166 per cent from
3226.80 billion to I602.80 billion between FY 2016-
17 and FY 2017-18. Such sharp increase may require
examination of possible dilution of credit standards
further and additions to supervisory strategy for
PCA banks.

2.58  Table 2.12 and Table 2.13 tabulate NPA rate
in respect of fresh acquisitions / renewals within the
financial year (FY)®. To explain, for PSBs under PCA,
4.07 per cent of the fresh exposure / renewals upto
September 2016 turned NPA by the end of September
2016. The numbers have shown a declining trend in

4 Central Repository of Information on Large Credits.

# April-March.
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Table 2.10: Incremental exposure of accounts with aggregate exposure
< %50 million: March 2016 — March 2017

(per cent)
Balance of New | Old | PSBs |Other| Other | Grand
borrowers PVBs | PVBs | Under | PSBs | Lenders | Total
acquired PCA R
between Mar-16 billion)
to Mar-17 as of
Mar-16 19 9 29 32 11 330.43
Jun-16 23| 7 21 33 16 | 600.45
Sep-16 21 7 19 35 18 855.82
Dec-16 16 5 12 24 44 1520.87
Mar-17 23 8 15 35 19 1495.65

Note: For quarter ending Mar 2017, the period is Jan1-Mar 31,
Source: TransUnion CIBIL.

Table 2.11: Incremental exposure of accounts with aggregate
exposure < 350 million: March 2017 - March 2018

(per cent)
Balance of New | Old | PSBs |Other| Other | Grand
borrowers PVBs | PVBs | Under | PSBs | Lenders | Total
acquired PCA R
between Mar'17 billion)
to Mar’18 as of
Mar-17 22 11 39 19 8 821.08
Jun-17 25 9 30 24 12 1181.47
Sep-17 28 8 26 25 14 1794.39
Dec-17 30 7 22 26 15 2366.31
Mar-18 31 7 20 26 15 2070.39

Note: For quarter beginning March 2017, it is from March 1-31, 2017.
Source: TransUnion CIBIL.

Table 2.12: Slippage to NPA in fresh acquisition
within a Financial year: FY 2016-17

(per cent)

NPA New old PSBs Other | Other | Grand

Rate PVBs PVBs Under PSBs | Lenders| Total
PCA

Mar-16 0.22 0.54 2.59 0.67 0.96 1.15
Jun-16 0.11 0.99 4.03 0.74 0.86 1.33
Sep-16 0.38 0.96 4.07 0.95 1.10 1.44
Dec-16 0.69 1.49 3.98 1.00 0.30 1.02
Mar-17 0.95 1.21 4.69 1.17 0.79 1.58

Source: TransUnion CIBIL.

Table 2.13: Slippage to NPA in fresh acquisition
within a Financial year: FY 2017-18

(per cent)

NPA New old PSBs Other | Other | Grand

Rate PVBs PVBs Under PSBs | Lenders | Total
PCA

Mar-17 0.04 0.45 1.40 0.58 0.79 0.79
Jun-17 0.14 0.72 2.02 0.54 0.75 0.93
Sep-17 0.14 0.64 1.84 0.51 0.77 0.79
Dec-17 0.25 0.72 2.07 0.73 1.73 1.03
Mar-18 0.23 0.64 1.99 1.25 0.80 0.97

Source: TransUnion CIBIL.
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PCA-PSBs between FY 2016-17 and FY 2017-18, yet 2
per cent of the freshly sanctioned portfolio turning
impaired within the same FY in 2017-18 is till too
high, especially given their constrained capital
position and across the board superior performance
among private financial intermediaries. Worryingly,
other PSBs cohort have also shown an increased
conversion rate in FY 2017-18 amidst across the
board improvement.

2.59  To conclude, PSB performance in the MSME
segment trails that of other intermediaries. This is
both in terms of inherent as well as realised credit
risk. In terms of newly acquired portfolio, PCA-PSBs
show a declining conversion rate to NPA in FY 2017-
18 although the rate still remains significantly large
vis-3-vis other financial intermediaries. Given the
importance of this segment as also the health of the
PSBs, targeted monitoring of segmental performance
specifically with regards to growth rate as also quality
(specifically generation of poorly collateralised
working capital/ term loan exposures) is required to
be in place so as to ensure better screening of credits
across all thresholds.

Section V
Network of the financial system*

2.60 A financial system can be visualised as a
network if we consider the financial institutions as
nodes and the 'bilateral exposures’ between them
as links joining these nodes. Financial institutions
establish links with other financial institutions for
efficiency gains and risk diversification, but these

same links lead to risk transmission in case of a

crisis.

2.61 The total outstanding bilateral exposures®
among the entities in the financial system increased
from %28.7 trillion as on September-end 2017 to
332.4 trillion as on September-end 2018, amounting
to a y-o-y increase of 13.1 per cent (Chart 2.31 a).

Chart 2.31: Bilateral Exposures*

a.: Total bilateral exposures between entities in the
financial system
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Source: RBI supervisory returns and staff calculations.

4 Analysis presented here and in the subsequent part is based on the data of 201 entities from the following & sectors: Scheduled Commercial Banks
(SCBs), Scheduled Urban Cooperative Banks (SUCBs), Asset Management Companies — Mutual Funds (AMC-MFs), Non-Banking Financial Companies
(NBFCs), Insurance Companies, Housing Finance Companies (HFCs), Pension Funds (PFs) and All India Financial Institutions (AIFIs).

The 201 entities covered include 80 SCBs; 20 SUCBs; 22 AMC-MFs (which cover more than 90 per cent of the AUMs of the mutual fund sector); 32

NBFCs (both deposit taking and non-deposit taking systemically important companies which represent about 60 per cent of total NBFC assets); 21
insurance companies (that cover more than 90 per cent of assets of the insurance companies); 15 HFCs (which represent more than 90 per cent of total

HFC assets); 7 PFs and 4 AIFIs (NABARD, EXIM, NHB and SIDBI).

% Includes exposures between entities of the same sector.

% A revised data reporting format was introduced in December 2016 and the number of financial institutions considered for analysis was revised in
March 2017. Therefore, for comparative analysis, data for the last 6 quarters is being presented.
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2.62 As on September-end 2018, Scheduled
Commercial Banks (SCBs) continue to be the
dominant players accounting for nearly 46.5 per
cent of the financial system's bilateral exposure. In
other words, SCBs' lending to and borrowing from
all other entities in the financial system (including
other SCBs) is 46.5 per cent of total lending and
borrowings in the financial system (Chart 2.31 b).

2.63  Share of Asset Management Companies —
Mutual Funds (AMC-MFs), Non-Banking Finance
Companies (NBFCs) and Housing Finance Companies
(HFCs) stood at 13.7 per cent, 12.5 per cent and 9.4
per cent respectively, as on September-end 2018 and
has been steadily increasing for the last few quarters.
This indicates their increasing interlinkages with
the financial system. There is a decline in AMC-MFs’
share in the latest quarter (02:2018-19) as they have
reduced their lending to NBFCs and HFCs (Chart
2.31Db).

2.64  Share of Insurance companies and all-India
financial institutions (AIFIs) has been nearly constant
in the range of 8-8.5 per cent each over the last few
quarters. In contrast, Pension funds' (PFs) share in
total bilateral exposures has been increasing but in
absolute terms, it is still quite small at about 1 per
cent as at end-September 2018.

2.65 In terms of inter-sectoral® exposures, AMC-
MFs followed by the insurance companies were
the biggest fund providers in the system, while the
NBFCs followed by the HFCs and SCBs were the
biggest receiver of funds. Within the SCBs, however,
both the Private Sector Banks (PVBs) and the Foreign
Banks (FBs) had a net payable position vis-a-vis the
entire financial sector, whereas the Public Sector
Banks (PSBs) had a net receivable position (Chart
2.32 and Table 2.14).

Financial Stability Report December 2018

Chart 2.32: Network plot of the financial system - September 2018

MNBFCs

Insurance HFCs

Note: The receivable and payable amounts do not include transactions
among entities of the same group. Red circles are net payable institutions
and the blue ones are net receivable institutions.

Source: RBI supervisory returns and staff calculations.

Table 2.14: Inter-sector assets and liabilities — September 2018

® billion)
Fin. Entity Receivables Payables
PSBs 7.579.0 3,149.8
PVBs 3,460.6 8,795.1
FBs 955.4 1,186.1
SUCBs 137.3 56.0
AlIFIs 2,595.1 2,717.2
AMC-MFs 8345.5 500.4
Insurance companies 5,008.4 201.6
NBFCs 560.2 7,457.8
PFs 658.2 58.2
HFCs 412.0 5,688.6

Source: RBI supervisory returns and staff calculations.

47 Inter-sectoral exposures do not include transactions among entities of the same sector.
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2.06 Between March 2018 and September 2018,
net receivables of the AMC-MFs from the financial
sector, which had been growing at a significant rate,
registered a decline. In contrast, net receivables of
the PSBs registered a significant jump during the
same period. For all major borrowers (i.e. institutions
which had a net payable position against the rest of
the financial system), there was a moderation in the
growth of their net payables to the financial sector
(Chart 2.33).

Inter-bank market

2.67 Size of the inter-bank market (both fund-
based has

declined over the last few years when considered

and non-fund-based) consistently
as a proportion of total assets of the banking
system. During the last one year (September 2017 to
September 2018), fund based inter-bank exposures
have declined from 4.6 per cent to 3.8 per cent of the
total bank assets (Chart 2.34).

2.68
experience wherein unsecured inter-bank markets

This is generally in line with the global

are increasingly being replaced with secured funding
lines. Concomitantly, banks which were hitherto big
lenders in the inter-bank market are now lending
a greater proportion to NBFCs and HFCs. From a
contagion perspective, this reduction in the size of
the inter-bank market has a moderating influence on
contagion losses within the banking sector. But on
the other hand, this signifies a greater interlinking
of the banking system with the rest of the financial
sector.

2.69
group in the inter-bank market with a share of 53.1

PSBs continued to be the biggest player as a

per cent (in comparison to a share of 63.7 per cent
in the total bank assets) followed by PVBs at 31.1 per
cent (share of 29.8 per cent in total bank assets) and
FBs at 15.8 per cent (share of only 6.5 per cent in
total bank assets) as at end-September 2018 (Chart
2.35).
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Chart 2.33: Net receivables (+ve) / payables (-ve) by the institutions
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Chart 2.35: Share of different bank groups in the Inter-bank market
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2.70 As at end-September 2018, 73 per cent of the Chart 2.36: Composition of fund based inter-bank market
fund-based inter-bank market is short-term (ST) in

) . . , .: ST fund based (73 t of fund based)
nature in which the highest share was of ST deposits s 5T TUREDaseq 7 pet cent oF TURa Dase

followed by Call Money (Call) and ST loans. The
composition of long-term (LT) fund based inter-bank Sep-18 - _
exposure shows that LT loans had the highest share
followed by LT deposits (Chart 2.36).

Inter-bank market: Network structure and Mar-18 - _

connectivity

2.71 Inter-bank market usually has a core- 0% 20% 40% 00% 80% 100%
) mRepo mCall mCD wCP mSTdeposit ®STloans mOther ST
periphery structure. The network structure® of the

banking system® for end-September 2018 shows
b. LT fund based (27 per cent of fund based)
that there were 4 banks in the inner-most core and
9 banks in mid-core. Chart 2.37 depicts the core-
periphery structure of the inter-bank market as at Sep18 -
end-September 2018. A similar analysis for every
quarter over the last 5 years indicates how inter-
connectedness has evolved over time. During the Mar-18 .

last 5 years, number of banks in the inner-most core

have ranged between 2 and 5. These are usually the o o o oot 50t oo

biggest PSBs or PVBs (Chart 237) ®Equity  WLT Debt LT loans  WLT deposit ~ mOther LT

2.72  Most foreign banks and almost all ‘old’
) ) ) Source: RBI supervisory returns and staff calculations.
private banks are usually in the outermost periphery
making them the least connected banks in India.
Remaining PSBs and PVBs along with a few major

FBs make up the mid and outer-core.

2.73 The degree of interconnectedness in
the banking system (SCBs), as measured by the
connectivity ratio®, has been declining slowly over
the last five years. This is in line with a shrinking
inter-bank market as mentioned earlier. The cluster
coefficient’!, which depicts local interconnectedness

% The diagrammatic representation of the network of the banking system is that of a tiered structure, where different banks have different degrees
or levels of connectivity with others in the network. In the present analysis, the most connected banks are in the inner most core (at the centre of
the network diagram). Banks are then placed in the mid core, outer core and the periphery (the respective concentric circles around the centre in the
diagram), based on their level of relative connectivity. The colour coding of the links in the tiered network diagram represents the borrowing from
different tiers in the network (for example, the green links represent borrowings from the banks in the inner core). Each ball represents a bank and
they are weighted according to their net positions vis-d-vis all other banks in the system. The lines linking each bank are weighted on the basis of
outstanding exposures.

80 SCBs and 20 SUCBs were considered for this analysis.

% Connectivity ratio: This is a statistic that measures the extent of links between the nodes relative to all possible links in a complete network.
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Chart 2.37: Network structure of the Indian banking system (SCBs +SUCBs) — September 2018
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(ie. tendency to cluster), has remained almost

Chart 2.38: Connectivity statistics of the banking system (SCBs)

constant in the last 5 years indicating that clustering/
grouping within the banking network has not
changed much over time (Chart 2.38).

Exposure of AMCs-MFs

2.74
funds to the financial system. Their gross receivables

AMC-MFs were the largest net providers of

were around 38,345 billion (around 36.5 per cent
of their average AUM as on September 2018), and
their gross payables were around %500 billion in
September 2018.

Ratio
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2.75  Top three recipients of their funds were SCBs
followed by NBFCs and HFCs. While their receivables
from SCBs (in terms of percentage share) have gone
up, their receivables from NBFCs have come down in

> Cluster Coefficient; Clustering in networks measures how interconnected each node is. Specifically, there should be an increased probability that
two of a node’s neighbours (banks' counterparties in case of the financial network) are also neighbours themselves. A high cluster coefficient for the

network corresponds with high local interconnectedness prevailing in the system.
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Chart 2.39: Gross receivables of asset management companies

4

Share of top 3 borrower groups in AMC-MFs’ gross receivables
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the last few quarters. Share of HFCs has been almost
constant (Chart 2.39a).

2.76  AMC-MFs were quite active in the money
markets (particularly Commercial Paper (CP) and
Certificate of Deposits (CD) markets) with about
47 per cent of their receivables being short-term in
nature. The remaining 53 per cent of their receivables
were long-term in nature, in which LT debt and
Equity were the most important. Share of LT debt
in AMC's gross receivables has come down sharply
at the cost of increasing share of other instruments
particularly CPs and CDs (Chart 2.39b).

Exposure of insurance companies

2.77  Insurance companies had gross receivables
of 5,008 billion and gross payables of around 3202
billion making them the second largest net providers
of funds to the financial system as at end-September
2018.

2.78 Like AMC-MFs, a breakup of their gross
receivables indicates that the top 3 recipients of
their funds were SCBs followed by NBFCs and
HFCs. LT debt and Equity account for almost all the
receivables of the insurance companies, with little
exposure to short-term instruments. In line with

the conservative investment style of insurance

companies, there has not been any significant
change in both the share of different borrowers and
different instruments (Chart 2.40a and b).

Chart 2.40: Gross receivables of insurance companies

a. Share of top 3 borrower groups in Insurance Company’s
gross receivables from the financial system
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Chart 2.41: Gross payables of NBFCs
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to the financial system
50.0 1 47.2
43.9 435 423
39.6 40.3 :
40.0 4
e e —
£ 3001 325 324 30 e
8 29.6
w
& 2001 ST —
19.2 19.7 19.5 19.9 18.7
10.0 1
0.0 T T T T T d
Jun-17 Sep-17 Dec-17 Mar-18 Jun-18 Sep-18
—=o—SCBs —e— AMC-MFs ——e— Insurance Companies

b. Share of top 3 instruments in NBFC's gross payables
to the financial system

60.0
513
50.0- 0\4@ 47.5 47.2 45.4
g '\.\4&8
_ 40.0
g 309
< 30.04 27.0 25,
5 0 2.2 24.9 59
20.01 13.6 13.1 13.1
11.0 9.6 10.7 ; ;
0o &—  T————— " °
0.0 T T T T T 1

Jun-17 Sep-17 Dec-17 Mar-18 Jun-18 Sep-18

—&— LT Debt —@—LT Loans =——&—CP

Source: RBI supervisory returns and staff calculations.

Exposure to NBFCs

2.79 NBFCs were the largest net borrowers of
funds from the financial system with gross payables
of around 7,458 billion and gross receivables of
around %560 billion as at September-end 2018. A
breakup of gross payables indicates that the highest
funds were received from SCBs followed by AMC-
MFs and insurance companies. The share of SCBs
has been on an increasing trend for the last few
quarters (Chart 2.41a).

2.80  The choice of instruments in NBFC funding
mix clearly demonstrates the increasing role of
both LT Loans (provided by SCBs and AIFIs) and CPs
(subscribed to by AMC-MFs primarily and to a lesser
extent by SCBs) and a declining share of LT debt
(held by insurance companies and AMC-MFs) (Chart
2.41b).

Exposure to housing finance companies

2.81 HFCs were the second largest borrowers of
funds from the financial system with gross payables
of around 35,689 billion and gross receivables of
only %412 billion as at end-September 2018. HFCs'
borrowing pattern was quite similar to that of NBFCs
except that AIFIs also played a significant role in
providing funds to HFCs. Except SCBs, whose share
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in providing funds to HFCs has increased, share of
AMCs, insurance companies and AIFIs has declined
(Chart 2.42a).

Chart 2.42: Gross payables of HFCs

a. Share of top 3 lender groups in HFC's gross payables
to the financial system
50.0 q
385 38.8
40.0 A 347 354 37.4 41.1
23004 B9 7 3o 35 3 319
3
g 200
3 20. —
195 185 183 18.8 18.0 8o
10.0 —
) ——e .1
9.0 7.9 7.9 7.7 55 6
0.0 T T T T T ]
Jun-17  Sep-17 Dec-17 Mar-18 Jun-18  Sep-18
—=e— SCBs —e— AMC-MFs
~——e— Insurance Companies —eo— AIFIs
b. Share of top 3 instruments in HFC’s gross payables
to the financial system
45.0 424 42.4
40.0 " 37.9
34.6
35.04 32.0
3009 269 26.6 273 272
£ — . e
§ 250 ‘
5 20.0- 184 >y
o 15.0- 13.6 135 14.4 15.0
10.01
5.0 1
0.0 T T T T T ]
Jun-17  Sep-17 Dec-17 Mar-18 Jun-18  Sep-18
—&— LT Debt —@—LT Loans ~—&— CP

Source: RBI supervisory returns and staff calculations.



2.82  As is the case of NBFCs, LT debt, LT loans,
and CPs were the top three instruments through
which HFCs raised funds from the financial
markets though their funding mix has undergone a
significant change in the last six quarters. Reliance
on CP (subscribed to by AMCs and to a lesser extent
by SCBs) and LT Loans (from Banks and AIFIs)
has increased remarkably and that on LT debt has
declined. (Chart 2.42b).

The CP Market: A closer look>?

2.83 Among all the shortterm instruments
through which financial institutions raise funds
from each other, CP is the most important one and
in the light of the recent turbulence and re-pricing of
risk in this market, the network topology of the CP
market is presented.

2.84 In the CP market, AMC-MFs are the biggest
investors and HFCs, NBFCs and AIFIs are the biggest
issuers. There has been a substantial increase in the
size of the outstanding CPs between September 2017
and September 2018 (Chart 2.43 and 2.44).

Contagion analysis®®

Joint Solvency*-Liquidity>® contagion analysis for
SCBs

2.85 A contagion analysis is a network technique
used to estimate the systemic importance of different
banks. Failure of a bank which is systemically more
important leads to greater solvency and liquidity
losses to the banking system. Solvency and liquidity
losses, in turn, depend on the initial capital and
liquidity position of the banks along with the
number, nature (whether it is a lender or a borrower)
and magnitude of the interconnections that the
failing bank has with the rest of the banking system.
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Chart 2.43: CP Market

a. Network strucuture of the CP Market — September 2018
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Chart 2.44: CPs - Subscribed (+ve)/ Issued (-ve)
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52 This does not represent the entire CP market, but only that part of the market in which CPs are both issued and held by the financial institutions.

> For methodology, please see Annex 2.

> In solvency contagion analysis, gross loss to the banking system owing to a domino effect of one or more borrower banks failing is ascertained.

% In liquidity contagion analysis, a bank is considered to have failed when its liquid assets are not enough to tide over a liquidity stress caused by the
failure of large net lender. Liquid assets are measured as: Excess SLR + excess CRR + 15 per cent NDTL.
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Chart 2.45: A representative contagion plot — impact of failure of a bank

AD17

D009

Note: The Contagion propagation from failure of a 'trigger institution’ (the single blue node B013 near the
centre) is displayed. The black nodes have failed due to solvency problems while the red node has failed

due to liquidity issues.

Source: RBI supervisory returns and staff calculations.

2.86
triggered one at a time and their impact on the

In this analysis, banks are hypothetically

banking system is seen in terms of the number of
subsequent bank failures that take place and the
amount of solvency and liquidity losses that are
incurred (Chart 2.45).

2.87  Till the last edition of FSR, failure criterion
for solvency contagion was taken as Tier-1 CRAR
falling below 7 per cent. However as at end-
September 2018, 5 PSBs did not meet this criterion
and under the assumption of the model employed,
these 5 banks would have failed.

2.88
guarantee which these PSBs enjoy that breaching

It is because of the implicit sovereign

the regulatory capital requirement did not create a
situation where these banks could have defaulted.
To account for these differences between PSBs and
PVBs, contagion analysis has been carried out under
two approaches this time.
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2.80  In the 1% approach, the stability lent by the
implicit sovereign guarantee of PSBs is accounted for
by taking a differentiated solvency failure criterion
for PSBs and PVBs. A PSB is considered to have failed
only if its Tier -1 Capital becomes less than 0, while
for PVBs the criterion remains same as earlier ie.
Tier-1 CRAR falling below 7 per cent. Now when a
hypothetical bank failure is triggered, PSBs will still
be vulnerable to the losses emanating from the
failed trigger bank but will not be contagious as they
are assumed to absorb all the losses (as long as their
Tier-1 CRAR remains greater than 0 per cent) and not
transmit them further.

2.90
PSBs don't enjoy the sovereign backstop, and for all

In the 2" approach, it is assumed that the

practical purposes are similar to PVBs. Under the
assumption of the extant model, this then implies
that the five PSBs which don't meet the criterion of

Tier-1 capital of 7 per cent would default and start



a contagion process on their own. So now, when
we consider the hypothetical failure of a trigger
bank, the losses that would accrue to the system
would not only be because of the trigger bank in
consideration, but also because of the 5 PSBs that
were automatically triggered.

2.91 For any given trigger bank, the difference
between the two approaches can be seen as the
potential of amplification of solvency/liquidity
losses caused by PSB defaults and as a proxy for the
potential systemic loss caused by an inadequately
capitalised public sector banking system given the

implicit sovereign guarantee.

2.92  Losses caused by the top 5 banks with the
maximum capacity to cause solvency losses are
presented under both approaches. Under approach
1, failure of Bank 1 will cause a solvency loss of 7.3
per cent of Tier 1 capital of the banking system,
liquidity loss of 3.3 per cent of total HOLA and a
failure of 7 banks. Under approach 2, solvency losses
would have been amplified to 12.9 per cent of Tier
1 capital, liquidity loss to 7.3 per cent of HOLA and
the number of defaulting banks would increase to 23
(Charts 2.46, 2.47 and 2.48).
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Chart 2.46: Solvency Losses
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Chart 2.47: Liquidity Losses
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Chart 2.48: Number of Bank Defaults
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2.93 In this context an analysis on the potential
systemic footprint of banks subjected to the prompt
corrective action (PCA) of the RBI is presented in Box
2.1.

Solvency contagion impact® after macroeconomic
shocks to SCBs

2.94 The contagion impact of the failure of a
bank is likely to be magnified if macroeconomic
shocks result in distress in the banking system in a

situation of a generalised downturn in the economy.
Macroeconomic shocks are given to the SCBs, which
cause some of the SCBs to fail the solvency criterion,
which then act as a trigger causing further solvency
losses. The initial impact of macroeconomic shocks
on individual banks' capital was taken from the
macro-stress tests, where abaseline and two (medium
and severe) adverse scenarios were considered for
September 2019%.

This exercise has been carried out using contagion
analysis to assess whether PCA framework has helped
in reducing the systemic footprint of PCA banks.

The true or the underlying systemic footprint can only
be estimated if we do away with the implicit sovereign
guarantees enjoyed by the PCA banks (as in Approach
2 earlier). Systemic impact, then, can be estimated by
considering the total solvency losses that will be incurred
by the banking system if PCA banks fail simultaneously.

Solvency losses due to a simultaneous failure of 11
PCA banks have declined from ¥735 billion (6.8 per

Box 2.1: PCA banks: Estimating the change in their Systemic Footprint using Contagion Analysis

cent of Total Tier-1 capital) to ¥342 billion (3.1 per
cent of total Tier-1 Capital) in the last 4 quarters and
to this extent the PCA framework has been successful
in reducing the systemic footprint of the PCA banks
(Chart 1)

Lending and other restrictions imposed on PCA banks
under the PCA framework have led to a reduced impact
on the system through connectivity. This has reduced
the contagion losses incurred by the banking system in
case of PCA banks' failure (Chart 2).

Chart 1: Probable Solvency Losses caused by a simultaneous
failure of 11 PCA Banks
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Chart 2: Borrowing and Lending of PCA banks in the Inter-bank Market
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% Failure Criterion for both PSBs and PVBs has been taken as Tier 1 CRAR falling below 7 per cent.

>7 The results of the macro-stress tests were used as an input for the contagion analysis. The following assumptions were made:

a The projected losses under a macro scenario (calculated as reduction in projected Tier 1 CRAR, in percentage terms, in September 2019 with
respect to the actual value in September 2018) were applied to the September 2018 capital position assuming proportionally similar balance sheet

structures for both September 2018 and September 2019.

b Bilateral exposures between financial entities have been assumed to remain the same for September 2018 and September 2019.
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2.95 Initial capital loss due to macroeconomic
shocks is 5.7 per cent, 9.5 per cent and 13 per cent of
Tier 1 Capital for baseline, medium and severe stress
scenarios respectively. The number of banks failing
due to macroeconomic shocks are 12 for baseline
and 14 each for medium and severe stress.

2.96 The contagion impact overlaid on the
outcome of the macro stress test shows that
additional solvency losses due to contagion (on top
of initial loss of capital due to the macro shocks)
to the banking system in terms of Tier 1 capital
are limited to 5.4 per cent for the baseline, 7.6 per
cent for both medium and severe stress. Also, the
additional number of defaulting banks due to the
contagion (excluding initial defaulting banks due to
the macro shocks) are two for baseline, six each for
medium and severe stress (Chart 2.49).
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Chart 2.49: Contagion impact after macroeconomic shocks
(solvency contagion)
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Note: The projected capital in September 2019 does not take into account any
capital infusion by stakeholders. A conservative assumption of minimum profit
transfer to capital reserves at 25 per cent is also made while estimating the
projection.

Source: RBI supervisory returns and staff calculations.
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