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Abstract  
 

This paper uses a dummy dependent variable framework in a Panel setting to explore the effects of 
macroeconomic variables on financial stability in Mauritius. Using longitudinal data spanning across 
all 20 banks in the Mauritian jurisdiction and a quarterly time setting running from 2009 until 2018, 
maximum likelihood estimates through the logit approach show that a real effective currency 
depreciation as well as positive shocks to macroeconomic variables such as domestic GDP growth, 
interest rates, growth in partner economies, all contribute towards lessening the likelihood of financial 
vulnerability. On the hand, increases in inflation, and in leading crisis indicators such as the Credit-to-
GDP ratio, may contribute towards enhancing the likelihood of a financial vulnerability in Mauritius.  
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I. Introduction 

Undertaking regular financial stability assessments and linking developments in macro-financial 
landscape to the soundness of banking systems have become a mandate of many Central Banks 
worldwide, especially after the onset of the Global Financial Crisis (GFC) of 2008. A strong and 
resilient financial system has many positive spillovers and may contribute towards preempting costly 
banking crises.  

As a small open economy, Mauritius is vulnerable to internal and external macro-induced risks. A few 
examples can help illustrate these vulnerabilities: the level of savings in Mauritius is low relative to 
investment, thereby translating into current account imbalances and over-reliance on foreign capital 
to bridge the gap. In the absence of sustainable income increases, household and corporate 
indebtedness, if not properly managed, pose material risks to the banking sector. The latter, although 
well capitalized, is itself vulnerable to sectoral shocks, as sectors that receive bank funding are often 
those that are non-tradable and cyclical (e.g., construction). Finally, although the public sector balance 
is tilted towards the deficit side, the government’s commitment to debt sustainability over the medium 
term, may leave the economy vulnerable to pro-cyclical policy slippages. The Mauritian economy is 
characterized by a number of macro-structural features which make it highly vulnerable to 
developments taking place externally (e.g., dependence on Europe for manufacturing and tourism, 
and on international agreements (e.g., DTAA) for financial services, as well as high dependence on 
commodity imports). Adverse developments may thus present risks to our financial system.  Thus, 
the need to build up internal and external buffers is often justified as a bulwark against materialization 
of these risks.  

Unlike many other jurisdictions in Latin America, Africa and East Asia, Mauritius has never 
experienced a period of financial instability, let alone a fully-blown banking system crisis. Despite 
having its economic performance dependent upon the economic health of its partner economies, the 
financial system of Mauritius has been broadly resilient during the episodes of the GFC of 2008, the 
East Asian crisis of late 1990s, the burst of the dotcom bubble of 2000, the European banking crisis 
of 2010s, and the Northern Rock saga of 2007 in the UK. Banks in Mauritius, especially the medium-
sized banks which are subsidiaries of foreign banks derive a big share of their funding from the Global 
Business Sector (GBC). As at end-December 2018, the value of loans given by banks in Mauritius to 
non-residents accounted for over 35 percent of total loans, while the value of deposits attributed to 
GBC and non-residents accounted for between 35 and 40 percent of total deposits. Banks in Mauritius 
are actively involved in cross-border activities and have relatively large exposures to countries such as 
India. Despite this dependence on international financial markets, the system has been broadly resilient 
to international economic events, even though warning signs have been issued by international 
institutions such as the IMF in many instances, especially after the wake of recession in Europe shortly 
after 2010.  

The aim of this paper is to evaluate the impact of macroeconomic developments on financial stability 
in Mauritius. The problem here is to identify past episodes of financial vulnerability in a country that 
has never experienced financial fragility or a banking crisis, to remediate this situation, this paper 
proposes a novel way of identifying past episodes of financial vulnerability by building a threshold-
based indicator that is linked to the principal determinants of a bank’s solvency. Building on this, a 
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framework for determining the role of macroeconomic developments in affecting financial stability in 
Mauritius is proposed using dummy dependent variables in a standard panel logit setting. 

Our findings suggest that a boost to GDP growth rate, a real effective currency depreciation, rise in 
interest rates and enhanced growth in our main partner economies, namely Europe, contribute 
towards promoting resilience of our financial system, and therefore reinforce financial stability. On 
the other hand, high inflation, as well as high credit-to-GDP ratio contribute towards making our 
financial system more vulnerable (or less stable). Since our approach uses the panel logit framework 
in line with the econometrics-based approach of the literature, our results should be interpreted as 
being contributions towards increasing or decreasing the likelihood of a crisis occurring rather than as 
sensitivity analysis.  

The rest of the paper is organized as follows: Section 2 describes trends in macroeconomic and 
financial sector development in Mauritius while the literature review is contained in Section 3. The 
methodology and the data are given in Section 4; the empirical model and results are in Section 5, 
while Section 6 concludes.  

 

II. Macroeconomic and Financial Sector Developments in Mauritius 

2.1 Macroeconomic Developments in Mauritius 

Since independence, Mauritius has successfully undergone important structural transformation of its 
economy from a low-income monocrop economy to a modern diversified upper-middle income 
economy that is propelled by the financial services, tourism and manufacturing sectors. Since the 
2000s, growth averaged 5-6 per cent annually until the 2008 Global Financial Crisis (GFC), after 
which, annual economic growth averaged 3-4 per cent. Macroeconomic stability has been the key 
feature of the Mauritian economy, underpinned by political stability and good governance frameworks 
for institutions. Headline Inflation has been low in recent years and hovered at an annual average of 
0.5 per cent in 2019, thanks to favourable food price developments. The Bank of Mauritius (Bank) 
has been pursuing an accommodative monetary policy in recent years, thanks in part, to the large room 
for manoeuvrability that it enjoys from the low inflation. The Budget deficit has averaged 5.0 per cent 
of GDP over the past few years and has worsened. The outlook regarding the budget deficit is 
challenging in view of the country’s limited revenue mobilization capabilities and growing need to 
engage in current spending (principally wage hikes and demographic challenges tied to pensions), as 
well as capital spending (principally public transport infrastructural projects). The public debt averaged 
65.4 percent of GDP in 2019 and has been kept at a sustainable level thanks to low interest rates. 
However, it remains vulnerable to negative shocks to growth which could set it in an upward 
trajectory. At 9.5 per cent of GDP, savings level is low when compared to emerging economies and 
is lower than investment level which stood at 19.8 per cent.  

The savings-investment deficiency translated into a current account deficit which averaged 5.7 per 
cent of GDP in 2019.  Due to lack of natural resources, the economy is highly dependent on external 
trade, namely food items and energy needs, as well as industrial materials for input into construction 
sector. Its export’s structure has undergone significant transformation since independence moving 
from sugar sector to embrace manufacturing, tourism, financial services and transportation. And is 
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relatively well geared towards Europe. This high degree of ‘euro centralism’ makes the economy highly 
vulnerable to adverse developments taking place in Europe. The current account deficit is mainly 
financed by inflows of foreign capital, namely Foreign Direct Investment (FDI) which is essentially 
geared towards luxurious real estate projects. The Global Business Sector (GBC) also plays a 
fundamental role in funding current account imbalances, and in 2019, the net inflow of GBC averaged 
10 per cent of GDP.  

 

2.2 Financial Sector Developments in Mauritius 

Mauritius has a large bank-dominated financial sector.  As at December 2018, the ratio of banking 
system assets to GDP averaged over 300 percent, compared to insurance (19 per cent of GDP) and 
pension (20-30 percent of GDP). Banks and Non-Bank Deposit Taking Institutions (NBDTIs) are 
regulated by the Bank. Non-bank financial institutions such as insurance and pensions as well as the 
capital market are regulated and supervised by the Financial Services Commission (FSC). Of the 20 
banks, five are domestically owned, including the largest two banks; twelve are subsidiaries of foreign 
banks; three are branches of foreign banks; and one is a domestic/foreign joint venture. The GBC 
plays an important role in funding the domestic banking system and owe their presence in the 
Mauritian jurisdiction to the network of Double Taxation Avoidance Agreements (DTAAs) that the 
country has signed bilaterally with other countries. Foreign currency deposits of GBC companies 
account for nearly a third of total banking sector deposits. Many banks in Mauritius are part of financial 
or mixed conglomerates that include other financial services firms. 

Financial deepening is relatively high in Mauritius, as evidenced by relatively high levels of deepening 
indicators namely Loans, Deposits and Broad Money as a percentage of GDP.  The banking sector is 
characterized by a relatively high level of level of dollarization and is relatively on par with emerging 
market standards. Over the period June 2005-2019, loan dollarization1 hovered at around 63 percent 
as a proportion of total loans. Deposit dollarization2 averaged 60 per cent over the same period. A 
deep financial system coupled with manageable dollarization levels provides some of the requisite 
backdrop for monetary impulses to work effectively. Complementing this duo is the smooth 
operations of a well-developed financial market since a Central Bank’s ability to conduct monetary 
policy and influence the level of banks’ liquidity, depends partly on effectiveness of financial markets. 

The Key Repo Rate (KRR) is the key instrument of the Bank to signal its monetary policy stance. The 
Bank typically regulates the supply of liquidity in the banking system in order to bring market rates 
close to the KRR. Efforts to do so have often been fraught with difficulties as market yield rates are 
also, to a great extent, influenced by banks' asset portfolio compositions. The latter is itself influenced 
by the Bank's interventions in the domestic foreign exchange (FX) market and in the domestic money 
market through Open Market Operations (OMOs). For instance, as a result of upward pressure on 
the Mauritian rupee induced by capital inflows, the Bank regularly intervenes in the domestic FX 
market with a view to maintain the relative stability of the Mauritian rupee. In so-doing, the Bank sells 
domestic currency to banks in exchange for foreign currency. FX intervention thus contributes 
towards excess liquidity in the banking system by draining foreign currency from banks and by 

                                                           
1 Including GBCs. 
2 Including GBCs.  
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injecting domestic currency into banks. Thanks to the Bank’s sterilization policies – either through the 
issue of short-term securities or through special unremunerated deposits– the excess liquidity situation 
is kept in check.  

 

III. Literature Review 

Empirical work in the area flourished after the onset of canonical models of currency and balance of 
payment crises in the 1970s and 1980s. The deterministic features of these models implied that 
macroeconomic imbalances, in some form or another, were at the root of an impending crisis. The 
body empirical work that subsequently followed, drew its inspiration from these canonical models and 
endeavored to replicate similar ideas to the context of banking crises.  

The empirical literature has either adopted a signals-based approach or an econometric-based 
framework such as a logit model. The signals-based approach considers the impact of leading 
indicators in isolation and then derives a composite determinant of these indicators with appropriate 
thresholds. The econometrics-based approach relates a binary banking crisis indicator dummy variable 
to a vector of explanatory variables to estimate the impact of macroeconomic and bank-specific 
variables on the probability of banking crisis. There have been attempts to integrate these two 
approaches with limited success. 

Demirgüç-Kunt and Detragiache (1997) use a multivariate logit framework to identify the 
determinants of banking crises using a large panel of developing and developed economies. They 
concluded that slower economic growth, higher inflation, capital flow reversals, low levels of liquidity, 
excessive growth of credit to the private sector, as well as weak institutions are key determinants of 
the onset of banking failures.  

Kaminsky and Reinhardt (1999) developed an early warning indicator of the so-called twin crisis (i.e., 
banking and balance of payments crisis), in which they showed that excessive credit growth and 
persistent rises in asset prices, where these are defined above thresholds, are good predictors of future 
crises. Numerous studies have been conducted since then, based on their approach. Goodhart et al 
(2006) argue that bank-specific measures such as banking sector profitability as well as probability of 
default are more relevant than market-based or macroeconomic factors for monitoring financial crisis. 
Other studies such as Gerdrup (2003) posit that, after controlling for non-financial sector 
indebtedness and macroeconomic factors, market indicators matter as well, citing Norway as reference 
model supporting this argument.  

Caggiano et al (2013) estimate an early warning system for predicting systemic banking crises in a 
sample of low-income countries in Sub-Saharan Africa using logit models. Their position is that, due 
to the so-called crisis duration bias which subsumes that the duration of a crisis exceeds one year, the 
predictive performance of the standard binomial logit models may not be accurate. To overcome this 
drawback, they propose a multinomial logit approach which improves the predictive power of the 
framework compared to the standard logit framework. In this setting, they show that low economic 
growth, banking system illiquidity, and widening of foreign exchange net open position can be viewed 
as key factors affecting the probability of a banking crisis materializing.  
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In a survey on banking sector variables, Davis and Karim (2008) point out that there is no uniform 
agreement about the choice of variables since each episode of financial fragility arises in a different 
context or setting. This argument is also reflected in a number of studies conducted by the IMF which 
basically posits that different indexes may be used to reflect the features or idiosyncrasies of financial 
stress that is specific to each country.  

Regarding the construction of the measure of financial stability, Illing and Liu (2003) and Van den 
End (2006) provide a good description of what the literature suggests should be done to build a 
composite indicator of financial stability. Relevant variables covering the banking system, the foreign 
exchange market and the equity market should be chosen. The choice of variables should reflect the 
structure and economic realities of the financial system. In countries where the financial market is still 
at embryonic stage, banks play a relatively more important role in allocating funds from savers to 
borrowers. In these jurisdictions, banking sector variables will feature prominently in determining 
financial stability.   

Table 1, adopted from Caggiano et al (2013), summarizes the key empirical papers in the literature and 
those factors they consider in their modelling. Since most of the studies covered developed economies 
and emerging markets, the asset market featured prominently in most of the studies undertaken. 
Similarly, GDP growth, the credit-to-GDP ratio, the behavior of the exchange rate and interest rate 
appeared to be important factors in determining the onset of a crisis. How do these factors provide 
the conduit towards financial vulnerability? It is to an analysis of this that we now turn to.  

Table 1: Summary of Determinants of Financial Stability in Empirical Literature 

 
Source: Quoted 
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National economic
1. GDP growth x x x x x x
2. Credit-to-GDP x x x x x x x x x
3. Equity x x x x x x x x x x x
4. Property x x x x x
5. Investments x x

International Economics
a. External GDP growth x
b. Credit-to-GDP
c. Equity x x x x x
d. Foreign exchange rate x x x x x x
e. Exports / Imports x x x x

Financial System
a. Interbank lending x x x x
b. Leverage x x
c. Interest rate x x x x x
d. Competition / Concentration x x
e. Risk appetite x x x
f. Complexity x x
g. Dynamics x x x
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3.1 Theoretical Linkages between Macroeconomic Developments and Financial 
Stability 

The conduit linking macroeconomic events to banks can be gauged from sub-indicators related to 
leverage and excess risk-taking behavior, currency and maturity mismatches and to the network 
structure underlying the pattern of interconnectedness between banks. Since banks are leveraged 
institutions, engaged in maturity transformation, and are characterized by an inverse relationship 
between liquidity and profitability in their balance sheets, they are naturally exposed to risks such as 
liquidity, credit, and market risks that may be triggered by macroeconomic cycles affecting growth, 
interest rates and the exchange rate. Evidence shows that macroeconomic developments have often 
predated the onset of financial systems crises, which suggests that financial system stability 
assessments need to take into account the broader macroeconomic picture, particularly factors that 
affect the economy’s vulnerability to capital flow reversals and currency crises. 

Slower GDP growth rate may trigger cash flow problems for corporates that rely on bank credit for 
funding, especially if their turnover is linked to GDP growth prospects. Households who lose their 
jobs in an economic recession may similarly experience a shortfall of revenues which jeopardize their 
debt servicing abilities and, as a result, intoxicate the quality of bank assets.  

Countries experiencing a rise in current account deficit must take heed of the potential pernicious 
effects that this may entail for financial stability, especially if the deficit is deemed to be unsustainable 
and can trigger future declines in the external value of their currencies. A depreciation of the domestic 
currency may negatively affect the balance sheet of those borrowers characterized by liability 
dollarization, although there have been attempts by many countries to adopt prudential norms to 
restrict the likelihood of such an event by limiting net open foreign currency exposures. In resource-
risk economies, an important trigger of current account deficits is deterioration of the terms-of-trade. 
Large deficits of the current account may be financed by influxes of short-term capital inflows and / 
or external debt. If these inflows have been intermediated through the banking system, this may 
expose financial institutions to risks of capital account reversals. In a similar vein, countries which 
violate the Greenspan-Guidotti rule3 and whose debt maturity terms may pose serious rollover risks 
may witness an escalation of their interest premia which could pose risks for their banks, especially 
those that rely relatively heavily on wholesale funding but whose balance sheets are characterized by 
positive duration-gap.  

With regards to the last point, many empirical studies conducted during the large swathes of financial 
liberalization conducted in the 1990s, showed that banks have become more vulnerable to monetary 
policy cycles which affect the interest rate cycles and destabilize the basis for setting rates on interest-
bearing assets and liabilities in their balance sheets. To move away from the banking world, one could 
argue that institutions that have contractual obligations such as long-term liabilities (e.g., defined 
benefit pension funds or life insurance companies) are not exempt from policy-induced 
macroeconomic developments. For instance, many life insurance companies in the US experienced 
dis-intermediation when interest rates soared in the 1980s, in part since beneficiaries were keen to 
withdraw their funds and re-invest in cheaper life insurance alternatives or borrow cheaply against 

                                                           
3 The Greenspan-Guidotti rule asserts that the reserves coverage ratio should be equal to one, i.e., the level of international 
reserves should exactly cover short-term debt obligations to be viewed as ‘safe’.  
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their surrender cash values. Rate declines may negatively affect the financial performance of pension 
funds since the present value of their liabilities will soar, and their surplus eroded. To the extent that 
these institutions account for an important share of total financial system assets or if they have 
overlapping claims and exposures with banks, one can easily gauge the risks that they may pose to 
financial stability on a stand-alone basis or as part of interconnected network in the system.  

Inflation may affect financial soundness by affecting banks’ portfolios of fixed income securities and 
by reducing the real value of savings and of investments. Unanticipated inflation also affects the term 
structure of interest rates and the real value of deposits, thereby triggering a wealth transfer from 
savers to borrowers. Although the contractual nominal value of loans should remain unaffected until 
the loan matures (implicit transfer of wealth from banks to borrowers), the underlying real value of 
collateral may nonetheless take a hit and undermine the quality of underlying loans.   

Asset market vulnerability is often directly or indirectly linked to financial stability and is often 
triggered by a confluence of factors already described above. For instance, many fairly recent episodes 
of emerging market crises (e.g., East Asian crisis 1997, Mexican crisis of 1998, and the Russian crisis 
of 1999) were characterized by rapid expansion of credit to households and firms who had borrowed 
using purchased property as collateral. While the domestic financial system of these economies was 
receiving short term capital inflows and were rapidly being liberalized without apriori instigating a 
system of prudential regulatory and supervisory oversight, the lessons from these economies serve as 
a poignant reminder as to the harsh consequences that would unfold, following a collapse in asset 
prices. A domino effect would be set into motion. Asset price collapses would undermine the financial 
worthiness of leveraged borrowers who would default on their loans, as a result. Banks would, as a 
result, be unable to meet contractual commitments on their foreign short-term deposits, thereby 
setting in motion a reaction chain of illiquidity rapidly turning into insolvency. 

Another manifestation of a macroeconomic development is public sector vulnerability which traces 
its roots in the presence of unsustainable fiscal balance, coupled with long-term structural factors, 
demographic factors and contingent liabilities. Negative shocks to growth could, by limiting revenue 
mobilization, jeopardize the medium-term fiscal (debt) situation.  Complementing this downside 
scenario is potential downgrade of the country’s credit worthiness by external credit rating agencies, 
which would seriously stymie attempts by financial and non-financial sector to raise funding abroad 
at competitive rates. An unstainable debt situation may also affect the nature and shape of policy 
design, and may have long-term inflationary consequences, if left unaddressed. In these circumstances, 
as demonstrated in Europe in 2010s, banks may suffer from marked-to-market declines in value of 
their sovereign asset holdings. This may affect the resilience of the financial sector if sovereign 
exposure is large.   

The empirical literature which builds on the canonical contributions from the theoretical paradigms 
of banking and currency crises of 1970s and 1980s shows that, very often, the connections between 
macroeconomic-induced fundamentals and financial instability may be subject to potential feedback 
effects as they mutually affect each other and result in wider amplitudes in cycles. To illustrate: lending 
booms have very often largely preceded many financial crises. A high ratio of bank credit to GDP 
may signal weak lending standards without consideration to appropriate safeguards (e.g., collateral or 
covenants etc.) and may ultimately point towards weak regulatory environments. These could also 
indicate ‘cronyism’ as banks lend massively to institutions that form part of their holding group. The 
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presence of explicit or implicit public sector guarantees could encourage excessive risk-taking behavior 
from banks and lead to risky expansions (contingent liabilities). If these excess lending have been 
funded by short-term capital inflows that have been intermediated through the banking system, the 
latter may already become easily vulnerable to macroeconomic swings such as interest rate changes. If 
these excesses in lending have been earmarked towards the real estate sector, the risks have become 
even higher and create important policy dilemmas.  

 

IV. Data Description and Methodology  

4.1 Constructing the Dependent Variable: The Financial Stability Indicator 

As mentioned earlier, measuring financial stability is no easy task. Unlike price stability which is easily 
quantifiable, financial stability cannot be measured specifically given the complex set of interactions 
between different elements comprising the financial system which can undermine financial system 
resilience and contribute towards system-wide fragility. The time, cross-sectional and cross-border 
dimensions of these interactions complicate the measurement.  

Indeed, efforts have been spearheaded by central banks worldwide to arrive at some composite 
quantitative measure that takes into consideration the specificities of the jurisdiction in which they 
operate. These measures enable authorities better monitor the degree of financial stability in the 
system, and anticipate sources of risk triggers in the financial system that may ultimately undermine 
the soundness of the financial system. The shift in focus from micro-prudential to macro-prudential 
dimension has elevated the focus towards broader system-wide assessment of risks to the financial 
system rather than bank-specific risks of default.  

As previously mentioned, the Mauritian case is interesting because the country has never experienced 
episodes of instability, as the ones witnessed by South East Asian countries in late 1990s, Turkey, 
IsraeI and Bulgaria in the same decade, and Argentina and Brazil in early 21st century. This complicates 
rules for creating appropriate benchmarks, against which we can objectively assess whether a given 
period was characterized by financial instability. Creating a financial stability index would thus 
inevitably introduce some element of subjectivity, depending on the subtleties which the modeler 
would want to establish as ‘rules of thumb’ for perceiving an episode as ‘financially unstable’. However, 
getting the index right is crucial since it will greatly influence the outcome of any regression conducted 
with that index as dependent variable. Before we move towards the construction of the index, we 
propose a few qualitative features which it is expected to meet: 

Lemma 1: The Financial Stability Index for Mauritius must: 

i. Be simple and easily understandable; 
ii. Relate to banks’ main solvency fundamentals or factors which have greatest bearing on their solvency; 
iii. Uniformly and consistently give similar treatment to banks in similar situations, despite their heterogeneities;  
iv. Readily pick up sensitivities to macroeconomic fluctuations; 
v. Be result-oriented rather than symptomatic-based;   
vi. Exhibit positive association with any simpler tractable versions of financial stability indicators (e.g., Z-score 

indicators). 
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To build the index, we consider the fundamental nexus between solvency, profitability and asset 
quality and unearth two parameters that act as common interface between these three concepts, while 
satisfying conditions (i)-(vi) of lemma 1, namely the capital adequacy ratio of banks and the NPL ratio 
of banks, i.e., the proportion of their NPLs in total loans. We use the nexus between the level of NPLs 
and Capital Adequacy of each bank on a quarterly basis for a period spanning from 2009 until early 
2019. Each episode is classified as a dummy variable taking binary numbers depending on a rule that 
measures the risks underlying each measure of NPLs and capital.  

There is no well-defined statistical relationship between capital adequacy ratio and the NPL ratio. 
Banks may have lower (higher) than average levels of capital adequacy but higher (lower) than average 
levels of NPLs. But there may also be a positive association between these two concepts. Thus, for a 
given bank, we have four quadrants in the capital adequacy-NPL ratio space that can be depicted in a 
stylized fashion as follows: 

Illustration 1: The Nexus between Capital Adequacy and NPL Ratio4 space for a given bank i 

 

The average levels chosen for the two variables under consideration are computed for each bank over 
the entire period under review, namely 2009Q1 until 2019Q1. Thus, for each bank, the average levels 
will be different – which allows space for greater heterogeneity across banks.  Thus, for a given bank 
i, the constructed space will become a constellation of ‘coordinates’ of (NPL ratio, Capital adequacy) 
variables. The averages will provide the demarcation line between the four quadrants which are 
subsumed in illustration 1. Since the averages are bank-specific and vary from bank to bank, we may 
very well end up with a situation in which a ‘coordinate’ is classified under the green quadrant for a 
bank but under the light orange color for a different bank. We remedy this situation, in light with 
proposition (iii) of lemma 1, by adopting a rules-based approach as follows:     
  

i. Case 1 (Green Quadrant): 

If, for bank i at time t, the following expression holds5,  

                                                           
4 Quadrant has been normalized to Euclidean-Space with Lebesgue measure 0-1 for simplicity of illustration only.  
5 𝑁𝑃𝐿  stands for Non-Performing Loans of bank i at time t; 𝑁𝑃𝐿  stands for average Non-Performing Loans of bank i 

over the entire period under review; 𝐶𝑎𝑝  refers to Capital adequacy ratio of bank i at time t; 𝐶𝑎𝑝  refers to average capital 
adequacy ratio of bank i over the entire period under review.  

1

Higher-than-average Capital 
adequacy  + Lower-than-

average NPL ratio

Higher-than-average Capital 
adequacy  + Higher-than-

average NPL ratio

Lower-than-average Capital 
adequacy  + Lower-than-

average NPL ratio

Lower-than-average Capital 
adequacy  + Higher-than-

average NPL ratio

0 1

Capital Adequacy

Non-Performing Loans (NPL) ratio

Average level

Average
level 
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 𝑁𝑃𝐿 < 𝑁𝑃𝐿  𝑎𝑛𝑑 𝐶𝑎𝑝 >  𝐶𝑎𝑝                  

Then, assign a value of ‘0’ to the Financial Stability Index 

ii. Case 2 (red quadrant): 

If, for bank i at time t, the following expression holds,  

 𝑁𝑃𝐿 > 𝑁𝑃𝐿  𝑎𝑛𝑑 𝐶𝑎𝑝 <  𝐶𝑎𝑝                  

Then, assign a value of ‘1’ to the Financial Stability Index 

iii. Case 3 (orange quadrant): 

If, for bank i at time t, the following expression holds,  

 𝑁𝑃𝐿 > 𝑁𝑃𝐿  𝑎𝑛𝑑 𝐶𝑎𝑝 >  𝐶𝑎𝑝                  

We are here in the presence of conflicting messages since capital adequacy suggests good news but 
the NPL story seems to suggest bad news. Here, we assign a value of ‘1’ to the Financial Stability 

Index if and only if 𝑁𝑃𝐿  exceeds 𝑁𝑃𝐿  by more than the standard deviation of 𝑁𝑃𝐿 ; else, assign a 
value of ‘0’ to the Index. 

iv. Case 4 (light orange quadrant): 

If, for bank i at time t, the following expression holds,  

 𝑁𝑃𝐿 < 𝑁𝑃𝐿  𝑎𝑛𝑑 𝐶𝑎𝑝 <  𝐶𝑎𝑝                  

Again, we have conflicting messages here. The capital adequacy story suggests bad news but the 
NPL story suggests good news. Here, we assign a value of ‘0’ if 𝐶𝑎𝑝   exceeds the minimum 
regulatory limit of 10 percent; else, assign a value of ‘1’ to the Index. 

Cases 3 and 4 show the dominance of capital criterion over the NPL criterion when they send 
conflicting messages. Thus, under case 3, we perceive a given data point as being vulnerable if and only 
if NPL ratio at that point exceeds the average NPL by more than the standard deviation of NPL ratios. In any 
other situation, capital adequacy criterion dominates and we perceive this data point as stable. In case 
4, conflicting messages are sent as well. Since NPL ratio is low, we assume that the capital adequacy 
criterion dominates.  

This rule-based approach enables us to adopt a consistent set of pairings across banks, although they 
have different average figures for NPL ratio and capital adequacy. In line with proposition (vi) of 
lemma 1, we also verify that there is a positive association between this constructed measure of 
financial stability, and some more generalized measure, such as the Z-score, for the entire banking 
sector. This is displayed in Chart 1.  
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Chart 1: Financial Stability Index vs. Z-Score for Banking Sector 

                                   
As chart 1 depicts, there is a moderately positive association between the two metrics, in line with 
proposition (vi) of Lemma 1. Furthermore, both measures are non-stationary6.  

 

4.2 Measuring Independent Variables  

The choice of independent variables has been made in the light of what the literature has identified as 
key determinants of financial vulnerability. Table 3 summarizes the main statistical attributes of the 
variables we explore in this paper and experiment with. Table 4 considers the cross-correlations 
between the different variables we consider. This will, at a later stage, help identify isolate variables 
that exhibit multicollinearity, and more generally, a guard against omitting relevant variables in our 
chosen specifications. Panel chart 1 provides a visual description of their evolution over the period 
under consideration.  

                                                           
6 These have been verified under the Augmented Dickey-Fuller Test in which their P-Values were well over 5 and 10 
percent.  
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Table 2: List of Variables used in Regression     

                                    
 

 

Table 3: Summary Statistics for Main Macroeconomic and Bank-Specific Leading Indicators7 

 
 

Table 4: Cross-Correlation between Key Independent Variables: Macroeconomic and Idiosyncratic 
(Bank-Specific Variables) 

                                                           
7 CREDITGDP – Credit-to-GDP ratio; CPI – Inflation rate measured by Consumer Price Index; CADEFICIT – Current Account 
Deficit; GDP – Growth rate of GDP; GDPEURO – European Union GDP growth rate; LEVERAGE – leverage ratio measured as 
debt to total assets; LIQUIDITY – liquidity ratio measured as ratio of liquid assets to total assets; M2 – Broad Money; MERI1 – 
Exchange Rate measured by the Mauritius Exchange Rate Index; NETFX – Net open foreign exchange position; SENDEX – Mauritius 
Stock Market Index; TBILL – Yields on Treasury Bills.  

Variable Data definition Source

Inflation

Depreciation 

Terms-of-trade change

Broad Money / Reserves

Real Interest rate

Credit-to-GDP growth

Net Open FX position

Leverage Ratio of banking system capital to assets 
Supervision Department, 
BOM

Liquidity
Ratio of banking system private credit to 
deposits 

Supervision Department, 
BOM

BOM Monthly 
Statistical Bulletin

Constructed by the 
BOM Financial Stability 
Division

Supervision Department, 
BOM

BOM Monthly 
Statistical Bulletin

Constructed by the 
BOM Financial Stability 
Division

BOM Monthly 
Statistical Bulletin

BOM Monthly 
Statistical Bulletin

BOM Monthly 
Statistical Bulletin

BOM Monthly 
Statistical Bulletin

Lending rate adjusted for inflation 

Rate of growth of the ratio of real 
domestic private credit to GDP

Ratio of net foreign assets to GDP 

Financial Stability 
Index

GDP Growth

A dummy dependent variable which, in 
the binomial logit / probit model takes a 
value of 1 if financial fragility occurs and o 
if no financial fragility occurs. 

Annual percentage change in GDP. 

Annual percentage change in headline 
CPI.

Rate of change of the nominal value of the 
rupee against the US dollar. An increase 
indicates a depreciation of the currency.

Rate of change in the terms of trade of 
goods and services 

Ratio of M2 to Foreign exchange reserves 
of the Bank of Mauritius 

CREDITGDP CPI CADEFICIT GDP GDPEURO LEVERAGELIQUIDITY M2RES MERI1 NETFX SENDEX TBILL

 Mean 372.9 102.3 -6.7 3.6 1.0 0.1 81.7 334.8 97.5 0.0 1893.3 3.0
 Median 364.9 103.1 -6.4 3.7 1.9 0.1 81.0 333.2 97.5 0.0 1895.7 2.7
 Maximum 472.3 120.0 -1.2 6.8 2.8 0.1 97.2 481.9 103.4 0.1 2270.9 5.7
 Minimum 306.3 87.0 -16.7 -0.1 -5.4 0.1 71.7 233.3 90.8 0.0 1051.2 1.3
 Std. Dev. 39.2 8.5 3.9 1.1 2.1 0.0 6.5 63.6 3.8 0.0 256.0 1.0
 Skewness 0.7 -0.3 -0.7 -0.2 -1.9 -0.4 0.4 0.3 0.0 0.4 -1.1 0.5
 Kurtosis 3.0 2.2 2.9 5.7 6.1 2.1 2.4 2.1 1.8 3.3 4.9 2.9

 Jarque-Bera 3.2 1.4 3.3 12.1 41.2 2.4 1.9 2.0 2.4 1.3 13.8 1.8
 Probability 0.2 0.5 0.2 0.0 0.0 0.3 0.4 0.4 0.3 0.5 0.0 0.4

 Sum 14915.6 4090.3 -268.1 144.9 40.3 3.6 3269.9 13392.5 3899.6 1.1 75732.0 118.0
 Sum Sq. Dev. 59979.4 2818.6 601.6 49.6 167.9 0.0 1649.3 157583.1 576.6 0.0 2556696.0 38.5
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Panel Chart 1: Evolution of Main Macroeconomic and Bank-Specific Leading Indicators 

 
 
 

V. The Empirical Model and Results 

The impact of macroeconomic variables on this newly constructed measure of financial stability is 
analyzed, after controlling for bank-specific measures that could affect the proposed metric of 
financial stability. This approach follows a functional, data-driven and threshold-based methodology 
that clearly identifies those variables that are associated with past episodes of financial fragility in order 
to alert policymakers in Mauritius about the usefulness of monitoring macroeconomic and bank-
specific variables, given their propensity to affect future instances of financial fragility.  

The work we undertake is complementary to the design of early warning macro-based systems as 
pioneered by Kaminsky, Lizondo and Reinhart (1998). Using a database comprising 15 indicators 

CREDITGDP CPI CADEFICIT GDP GDPEURO LEVERAGE LIQUIDITY M2RES MERI1 NETFX SENDEX TBILL

CREDITGDP 1.0
CPI -0.2 1.0

CADEFICIT -0.1 0.5 1.0
GDP -0.2 -0.1 -0.2 1.0

GDPEURO -0.2 0.6 0.1 0.2 1.0
LEVERAGE -0.2 0.8 0.5 -0.1 0.5 1.0
LIQUIDITY 0.5 -0.2 -0.4 0.0 -0.1 -0.1 1.0

M2RES 0.4 -0.9 -0.4 0.0 -0.7 -0.9 0.3 1.0
MERI1 -0.5 0.2 0.4 -0.2 -0.1 0.3 -0.7 -0.4 1.0
NETFX -0.2 0.6 0.5 -0.2 0.0 0.4 -0.4 -0.5 0.5 1.0

SENDEX -0.2 0.7 0.1 0.2 0.8 0.6 0.1 -0.7 -0.2 0.1 1.0
TBILL 0.1 -0.6 -0.3 -0.2 -0.7 -0.5 0.0 0.6 -0.1 -0.1 -0.5 1.0
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covering the external position, the financial sector, the real sector, and the fiscal sector, they develop 
an indicator that signals a crisis when it exceeds a cut-off.  Subsequent work that built on this approach 
focused on factors determining the choice of an appropriate threshold. Kaminsky et al. (1998) 
proposed to choose the threshold based on minimizing the noise-to-signal ratio, such that the 
probability of a crisis materializing is at its highest after exceeding this cut-off point.  

The early warning system for the country is arrived at as weighted sum of indicators, with the weights 
being inversely related to the noise-to-signal ratio. Berg and Patillo (1999) departed from the signal-
based approach and undertook econometrics-based investigation, proposing panel probit models. 
They show that the forecasting abilities of an econometrics-based approach is superior to those of a 
signal-based approach. Subsequently focused on the fact that financial turmoil give rise to regimes 
that are structurally different from the ones observed under tranquil periods and focused on 
multinomial logit frameworks or the use of Markov-switching models. In the same spirit as Berg and 
Patillo (1999), Demirgüç-Kunt and Detragiache (2005) have shown that the crisis probabilities 
estimated through an econometrics-based approach such as the binomial or multivariate logit 
framework exhibits lower Type 1 (Missed Crises) errors and Type 2 (False Alarms) errors than the 
signals-based approaches, and therefore provide a stronger basis for determining the likelihood of a 
financial crisis. The superiority of an econometrics-based approach has prompted us to build and 
adapt such a framework to the Mauritian context. 

Our approach provides objective risk alerts in a systematic manner and builds on two implicit 
assumptions, namely that causality exists between the driving economic factors and subsequent 
financial fragilities, and that those factors can be identified systematically in a robust framework that 
can later be used for extrapolation.   

 

5.1 The Panel Logit framework 

The simple logit framework has been applied to the panel setting, using different configurations of 
the model setup. We shall consider an econometric model where the dependent variable representing 
financial stability is a dummy variable, drawing from the explanation provided in the previous section. 
Thus, we are left with:  

 





Stability

yInstabilit
Yi 0

1
 

We may thus write: 

 i i iY E Y     

where ηi is a random error term with zero mean. Let Xi denote a vector of exogenous variables 
depicting our set of macroeconomic variables and idiosyncratic or bank-specific variables, and assume 
that: 

   i i iE Y h ,X X   
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where  ih ,X   is a function of Xi. Hence, we can write: 

         i i iY h , .  X            

Note that this specification differs from the classical ordinary least squares model in that 

 i0 h , 1 X  . The above inequality restriction follows from the fact  ih ,X   can be interpreted as 

a conditional probability, namely     i i ih , P Y 1 X X . It is common to specify  ih ,X   as: 

    i ih , FX X     

where F(y) is an increasing function in y that satisfies 0 1 F y( ) ,  and 

 X i
k

m

ik kX  

 0

1

.      

In the Logit model, F(y) is equal to the cumulative Logistic distribution function, 

 F y
e y( ) .

 

1

1
   

Clearly, 0 1 F y( ) ,  since F(y) is increasing, F y( )  1  when y  and F y( ) 0  when y.   

Using maximum likelihood methodology, the log likelihood can be written as: 

    ln ( ) ln ln .L F F
i S

i
i S

i    
 
 

1 0

1X X  

As in the literature, the maximum likelihood estimator,  , is determined by 

 
    

    i

n i i i ik

i i

Y F F X

F F


 




1 1
0

X X

X X
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for k m 0 1, ,..., ,  where X i0 1 .  With a logit regression, the above equation is reduced to: 

  
 i

n

i

i

ikY X

 

 
















1

1

1
0

exp X 
  

for k m 0 1, , . . . , .  

Under the first version of the model, a binary econometric regression (logit model) has been applied 
to model the likelihood of financial distress in the Mauritian jurisdiction, using rating (with a dummy 
variable of 1 or 0 as defined in the previous subsection) as dependent variable and a smorgasbord of 
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independent variables, including (i) lagged values of the dummy dependent variable, (ii) macro-
financial indicators such as credit-to-GDP ratio, (iii) macroeconomic indicators including GDP 
growth, inflation, exchange rate (represented by the MERI), T-bill rate, GDP growth in Euro area, 
(iv) liquidity indicators such as M2/reserves ratio, and (v) bank-specific indicators including net foreign 
exchange position, leverage and liquidity (defined in Table 2).  

 
Panel Chart 2: Results of Panel Logit Regression under Different Model Specifications 

 

Let’s consider each specification separately. Under model 1, the coefficients of the logit regression all 
have the predicted signs. Lagged values of the dummy dependent variable have a positive impact on 
the likelihood of financial distress, with the first two lags being statistically significant at the 1 percent 
level. Factors that increase the likelihood of financial fragility include credit-to-GDP ratio, inflation 
and net foreign exchange position, although the latter falls within the stipulated regulatory limit. 
Macroeconomic developments such as GDP growth, growth in the Euro area, depreciation of the 
local currency, the Mauritian Rupee, against a basket of currency (represented by an increase in the 

Model 1 Model 2 Model 3 Model 4 Model 5

Rating (-1) (+) *** (+) *** (+) *** (+) *** (+) ***

Rating(-2) (+) *** (+) *** (+) *** (+) *** (+) ***

Rating(-3) (+) (+) (+) (+) (+)

Rating(-4) (+) (+) (+) (+) (+)

GDP growth (-) ** (-) * (-) ***

Credit-to-GDP (+) (+) *

Inflation (+) (+) ** (+) *** (+) ***

Exchange rate (-) (-) *** (-) ** (-) ***

Tbill (-) (-) (-)

GDP-Euro (-) (-) *

M2 / Reserves (-)

Net FX Open  (+)

Leverage (-) (-) (-) (-) (-)

Liquidity (-) (-)

We hereby present the coefficients of the Logit regressions: t-statistics are given in parentheses. ***, **, * indicate 
that the coefficients are significant at the 1%, 5%, and 10% levels respectively. 
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MERI), liquidity conditions represented by the ratio of broad money to reserves all contribute towards 
lowering the probability of financial instability. Stronger economic conditions and in Europe 
contribute towards improving the financial situation of corporates and industries that are cyclically 
exposed. Banks with whom they have contracted a credit facility have an improvement in the quality 
of their loans and in their solvency situation. A depreciation of the rupee also contributes favorably 
towards the resilience of banks since the value of their net foreign exchange positions (usually positive) 
increase. Finally, a higher value of capital to assets (i.e., measure of leverage) contributes towards 
strengthening the solvency situation of banks and lowers the likelihood of financial instability. While 
the signs associated with all macroeconomic indicators in model 1 are intuitive and do not come as a 
surprise, no indicator – other than GDP growth - are statistically significant.   

One important drawback of adopting a model with all parameters as in model 1 is the presence of 
positive or negative linear associations between the regressors of the model, i.e., multicollinearity.  In 
all other specifications listed in panel chart 2, we re-estimate the logit model and address the 
multicollinearity issue among the independent variables by considering only one of two variables that 
are linearly associated. For instance, in model 2, we retain only the credit-to-GDP indicator and ignore 
the GDP growth estimator since these two concepts have some commonality.  

Empirically, studies undertaken have shown that the credit-to-GDP ratio is a more relevant factor for 
financial stability than the GDP growth rate in many countries.  We also eliminate the liquidity factor 
and the net foreign exchange position, in view of the fact that the latter is a regulated element and the 
former is frequently mopped up by efforts spearheaded by the central bank of the country, the Bank 
of Mauritius. Finally, since banks undertake efforts to avoid the ratio of the loans and credit from 
spiraling out of control relative to their deposit base, we ignore this indicator under model 2. The 
outcome of model 2 shows that the credit-to-GDP ratio, inflation and MERI are statistically 
significant variables (this was not the case under model 1), but that they affect the likelihood of crisis 
in the same way as in model 1. Increases in interest rate and in capital-to-assets ratio lower the 
likelihood of a crisis but are not statistically significant.  

In model 3, we experiment with the same set of lagged dummy dependent variables, but take care to 
replace the credit-to-GDP ratio by GDP growth rate in the Euro area. Given the dependence of key 
cyclical sectors of the Mauritian economy (e.g., tourism and manufacturing) upon events taking place 
in Europe, it follows that domestic economic growth prospects may become curtailed in case of 
adverse headwinds coming from Europe. By ricochet, the asset quality of banks that have lent to those 
sectors may also become vulnerable to these events. We take care to avoid GDP growth and credit-
to-GDP ratio in this setting due to commonality with GDP growth rate in the Euro area. The results 
appear qualitatively similar to those of model 2, except that the GDP growth in the Euro area now is 
statistically significant, in lieu of credit-to-GDP ratio.  

In model 4, we retain the set of lagged dummy dependent variables and retain the key domestic 
macroeconomic indicators, namely GDP growth rate8, exchange rate, inflation, as well as one 
idiosyncratic banking sector indicator, namely the ratio of capital-to-assets (leverage). All 

                                                           
8 We could alternatively have chosen credit-to-GDP ratio in lieu of GDP growth rate. The overall results would not have 
changed, other than the direction of crisis probability.  
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macroeconomic variables are statistically significant and affect the likelihood of financial crisis in the 
same way as in all specifications considered earlier.  

Model 5 is a more restricted version of model 4. Only one macroeconomic indicator has been included 
as independent variable, namely GDP growth9 which is statistically significant and contributes towards 
lowering the likelihood of a crisis. Model 5 has intuitive appeal but lacks sophistication and may be 
characterized by omitted variables which make the results highly contingent upon the choice of the 
default threshold.   

An important element to take into consideration when choosing among the various model 
specifications is the quality of the model’s predictive abilities. The results of the predictive abilities are 
available in Table 5. The upper segment of the table shows the prediction evaluation, assuming a 
default threshold of 0.5. The logic behind such prediction evaluation rejoins the basic idea that is 
enshrined in evaluating the quality of early warning indicators of financial crises using the signal-based 
approach. Taking the outcome from model 4 (which, together with model 3, shows the most 
encouraging results), we have the following detailed representation: 

                Table 5: Evaluating Predictive Abilities of Binary Logit Models and ROC Area 

                        
 

Out of the 631 data points, there were 420 instances of ‘0’s being attributed to the financial stability 
index and 211 instances of ‘1’s being attributed. These attributions were made according to the 
methodology described above. What values would the binary logit model have attributed to the 
financial stability index based on the specification shown, say, by model 4? Assuming a threshold of 
0.5 (the default option), any predicted value of the index above 0.5 would automatically be assigned 
‘1’ and any value below 0.5 would be assigned a value of ‘0’.  

 

                                                           
9 See footnote 5.  

Model 1 Model 2 Model 3 Model 4 Model 5

No Crisis

 % Correct δ 94.05 95.05 94.29 94.52 94.46
% Incorrect β 5.95 4.95 5.71 5.48 5.54

Crisis

 % Correct α 87.20 88.15 88.63 88.15 88.07
% Incorrect γ 12.80 11.85 11.37 11.85 11.93

Overall 

 % Correct 91.76 92.08 92.39 92.39 92.32
% Incorrect 8.24 7.92 7.61 7.61 7.68

0.7 0.71 0.69 0.75 0.56

Evaluation-Prediction for Binary Specification:

Receiver-Operating Characteristic (ROC) Area:
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Table 6: Prediction Evaluation for Model 4 of the Binary Panel Logit Regression 

    
      Note: C=0.5 

Table 6 shows that there are 397 instances when the model would have assigned a value of ‘0’ to the 
index when it was in fact ‘0’. This gives it a success rate of 94.52 percent. There are 186 cases when 
the model would have assigned a value of ‘1’ to the index when it was in fact ‘1’ (success rate of 88.15 
percent). The overall success rate of the model in predicting the correct sign is 92.39 percent. The 
same logic applied to models 1-3 and 5 would yield results displayed in the upper segment of Table 5. 
Generically, the logic behind success evaluation can be gauged from the following table: 

                                                      Table 7: Interpretation of Signals  

                             
              Quadrant B: Type-I error 
   Quadrant C: Type-II error  
 

Consider Table 7. Under no crisis scenario, suppose that the model does not emit any signal. This 
would be correct interpretation (quadrant A). Similarly, assume that there is a crisis and the model 
correctly emits a signal of a crisis. That would equally be a correct interpretation (quadrant D).  
However, if the model does not emit this signal when there is in fact a crisis, that would be tantamount 
to a missed crisis case (quadrant B).  Let us assume that the null hypothesis we are studying is that 
there is crisis. In statistical terms, quadrant B would be tantamount to a Type-I error, i.e., incorrectly 
rejecting a crisis scenario (i.e., null hypothesis) when this hypothesis is false to begin with. The last 
case to consider would be quadrant C, i.e., accepting the null of a crisis scenario through a signal 
showing crisis when in fact there is none. Quadrant C would be tantamount to a Type-II error. Logically, 
choosing a lower threshold would be tantamount to increasing the likelihood of false alarms (i.e., 
increase Type-II error) at the cost of lowering the likelihood of missed crisis possibilities (i.e., lower 
Type-I error).  

In addition to getting the econometric specification of the model and its predictive evaluation right, 
the quality of signals emitted by the model about the likelihood of a crisis should be evaluated. Table 
8 provides a summary of various indicators used to evaluate the qualities of the good signal, the noise-

Dep=0 Dep=1 Total Dep=0 Dep=1 Total 

P(Dep=1)<=C 397 25 422 420 211 631
P(Dep=1)> C 23 186 209 0 0 0

Total 420 211 631 420 211 631
Correct 397 186 583 420 0 420

% Correct 94.52 88.15 92.39 100 0 66.56
% Incorrect 5.48 11.85 7.61 0 100 33.44

Estimated Equation Constant Probability

Dependent variable =0 
(No Crisis) 

Dependent variable =1 
(Crisis)

P(Dependent variable = 1) <= C 
(No Signal)

A                          
Correct Silence

B                            
Incorrect (Missed 

Crisis)

P(Dependent variable = 1) > C     
(Signal)

 C                                  
Incorrect (False 

Alarm)

D                           
Correct Call

Model 
predictions 
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to-good signal ratio, and the probability of crisis, given that a signal has been emitted by the model 
about this (i.e., the power of the test10).  

Table 8: Evaluating the quality of Signals from the Various Model Specifications 

    
 

As mentioned in the introduction, canonical contributions by Kaminsky et al (1998) have shown that 
an essential criterion used to select between different specifications of EWS would be minimizing the 
noise-to-signal ratio. If the Kaminsky et al (1998) proposal is applied to our five different 
specifications, we could see that any of models 2-5 could be chosen, based on the value of the noise-
to-signal ratio. Model 1 seems to have a slightly higher noise-to-signal ratio than the other 
specifications. Furthermore, the probability of a crisis given that a signal is emitted is lowest under 
model 1. Model 2 has a high value for such probability, while models 4 and 5 have a relatively high 
value for this probability. Thus, on the basis of signal qualities, we could sidestep model 1 and focus 
our attention on models 2-5.  

 

5.2 Robustness Checks – ROC and AUROC Analysis  

We top up our analysis of the panel logit regression by conducting appropriate robustness checks 
under all possible values of thresholds. The Receiver Operating Characteristics (ROC) analysis shows 
that the outcomes of all but one of our chosen specifications are robust to the choice of thresholds.  

The predictive abilities flagged in Table 5 assume that the threshold for demarcating between good 
and bad signals is set at the default level i.e., 0.5.  What if different thresholds (i.e., anything between 
0 and 1, other than 0.5) were chosen? Surely, the outcome predictions could have been different. The 
Receiver-Operating Characteristic (ROC) and Area under the Receiver-Operating Characteristic 
(AUROC) analysis account for the possibility that the outcome may be sensitive to the value of the 
threshold that was chosen11. The further the ROC curve is away from the 45-degree line (i.e., the larger 

                                                           
10 Power of the Test = 1- Pr (Type-II error).  
11 As background, the ROC is a curve that shows the ratio of the True Positive Rate (TPR) to the False Positive Rate (FPR) for each 
possible level of the threshold. The AUROC is the area under the ROC and should be above 50 percent. If a model can perfectly predict 
outcomes under any possible configuration of thresholds, its ROC curve would coincide with the axes on the left and top of the graph 
and its AUROC would be 100 percent.  

Model 1 Model 2 Model 3 Model 4 Model 5

Good Signal 
Ratio

α / (α+γ) 0.87 0.88 0.89 0.88 0.88

Bad Signal 
(Noise) Ratio

β / (β+δ) 0.060 0.050 0.057 0.055 0.055

Noise-to-Signal 
Ratio

β / (β+δ) / α / (α+γ) 0.07 0.06 0.06 0.06 0.06

0.936 0.947 0.939 0.941 0.941
Probability of 
Crisis given 
signal is emitted

α / α+β
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the AUROC), the more accurate the predictive abilities of the chosen model specification, i.e., we 
correctly predict more crises than we issue false signals.  

Panel chart 3 provides a graphical illustration of the ROC-AUROC analysis for each of the models 
we have considered before in the binary logit panel regression. Model 4 has the highest AUROC and 
its ROC curve lies further away from the diagonal. This illustrates that the results we obtained earlier 
are robust, irrespective of the value of the thresholds we pick. A similar conclusion could be drawn 
for models 1, 2 and 3, even though their AUROC was below that of model 4. Model 5 presents a 
special case where the outcome of ROC analysis and AUROC were, both, highly sensitive to the value 
of the threshold that was chosen. The results of ROC analysis for model 5 show that omitting 
important macroeconomic indicators could render the outcome highly dependent on assumptions 
regarding the demarcation threshold. As a result, model 5 does not pass the robustness assumption, 
unlike models 1 to 4.  

 
                         Panel Chart 3: ROC-AUROC Graph for Different Model Specifications  
                    Model 1 (ROC Area: 0.70)                            Model 2 (ROC Area: 0.71) 
 
 
    

 

   

 

 

                   
Model 3 (ROC Area: 0.69)                           Model 4 (ROC Area: 0.75) 

                          
                                     Model 5 (ROC Area: 0.56) 
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Table 9: Sensitivity Analysis of sensitivity of Financial Stability Indicator to hypothetical 
Macroeconomic Shocks under different Scenarios for Idiosyncratic Banking Sector Parameters 

 

As Table 9 shows, a negative shock assigned to GDP will contribute towards lowering the financial 
stability indicator, with the magnitude of the decrease being positively linked to the size of the shock. 
Since the response to GDP shocks was significant at the third quarter according to the impulse 
response functions in panel chart 5, we have taken the third quarter figure in the assessment for GDP 
shock. In the scenario in which the leverage ratio decreases by 5 percent (i.e., banks enjoy a lower 
buffer as a percentage of their assets), the negative impact on financial stability is higher.  

On the other hand, enhanced capital buffer contributes towards assuaging the negative impact on 
financial stability indicator, although the latter continues to be positively linked to the size of the 
assigned shock. A positive shock to inflation will negatively affect financial stability, with the 
magnitude of the deterioration depending dependent upon the size of the inflationary shock. Here, 
we take the average response over eight quarters since this is the timeframe for yielding significant 
results for inflation shocks. As with the situation involving GDP growth, a greater capital buffer will 
help mitigate the size of the impact on financial stability while lower buffer will aggravate the size of 
the impact.  

 

Macroeconomic Variables

Size Parameter of Macroeconomic Shock -1 -5 -10 -1 -5 -10 1 5 10

Interpretation of shock

Assumption about Bank-Specific Variable 

Capital-to-Assets ratio does not change 0.00 -0.04 -0.06 2.71 11.40 22.70 -0.24 -1.20 -2.39
Capital-to-Assets ratio decreases by 5 % -0.01 -0.05 -0.17 1.89 9.99 19.90 -0.41 -2.41 -2.55
Capital-to-Assets ratio increases by 5 % -0.01 -0.03 -0.06 2.77 12.49 26.82 0.00 -0.87 -2.09

Note:
1. * Statistically significant at the third quarter according to IRF
2. ** Statistically significant until fourth quarter according to IRF
3. ***Statistically significant until eighth quarter acxcording to IRF

GDP Growth* Exchange rate** Inflation ***

(percent)

Economic Recession Currency depreciation Inflationary shock

(All figures rounded and in percent)
Impact on Financial Stability  (negative sign means deterioration)

0 . 0

0 . 1

0 . 2

0 . 3

0 . 4

0 . 5

0 . 6

0 . 7

0 . 8

0 . 9

1 . 0

0 . 0 0 . 1 0 . 2 0 . 3 0 . 4 0 . 5 0 . 6 0 . 7 0 . 8 0 . 9 1 . 0



25 | P a g e  
 

VI.  Conclusion 
Financial stability is an area that has hitherto been under-explored in Mauritius. A look into the rear 
mirror shows that the country has not experienced any periods of macroeconomic instability (at least 
over the period under cover) or periods in which financial resilience has been put into question. Past 
episodes of bank-specific events that warranted the closure of a deposit-taking institution were 
predominantly not linked to macroeconomic events and could be regarded as non-repetitive or 
extraordinary events. 

If we have never experienced a fundamental-based financial turmoil, how do we measure financial 
stability and gauge the effects of shocks to macroeconomic indicators on that financial stability metric? 
This paper proposes a novel way of thinking about the financial stability-instability nexus by proposing 
the construction of a set of dummy variables for each bank in the jurisdiction (20 in total) across a 
timespan running from 2009Q1 until 2019Q1. These dummy variables are selected based on a set of 
threshold-based rules covering each bank’s non-performing loans ratio and capital adequacy ratio. 

The paper extends this panel setting to consider a set of macroeconomic variables and of idiosyncratic 
bank variables, using a panel logit framework with lagged values of the dependent variable. Lags have 
been introduced due to the presence of persistence in the ratings assigned for each bank according 
the rule-based approach. Results of the maximum likelihood estimation show that macroeconomic 
variables do affect the value of the financial stability index. For instance, positive shocks to GDP 
growth, real effective currency depreciation and a boost to growth in the Eurozone all seem to increase 
the likelihood of enhanced financial resilience (lower instability).  

Interest rate increases, although not statistically significant, appear to have a mild positive impact on 
financial stability.  On the other hand, increases in the credit-to-GDP ratio and enhanced inflationary 
pressures seem to increase the likelihood of financial vulnerability materializing. Our model has been 
tested for the effectiveness of its predictive abilities and has been found to yield very satisfactory 
outcomes.  Robustness checks on the model specification we choose such as ROC-AUROC analysis 
show that our outcome is robust to the choice of the threshold. 
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