Quantification of Central Bank Supervisory Power

Anita Pavkovi¢, JakSa Kristo, Tina OreSki
University of Zagreb

Faculty of Economics and Business, Department rdirfice
Trg J.F. Kennedya 6

Zagreb 10000

Croatia

e-mail: amusa@efzg.hr

Abstract

Financial crisis which started in 2007/2008 agaaised the question about the central bank function
in financial sector supervision. Giving the finascsector's supervisory function to a central bank
offers advantages and disadvantages. To quantify tn better understand the central bank
involvement in different countries, Financial Supsion Herfindahl Hirschman (FSHH) Index has
been created. The aim is to measure the supervEmgr concentration in some country, as well as
the Central Bank Share in Supervision (CBSS) Indéis paper presents enhanced FSHH index
(eFSHH), which includes shares of three main paftthe financial system: banking, insurance and
securities in their total. On a sample that wasduse describe FSHH index, differences between
FSHH and eFSHH are explained and new CBSS is edbmll If one part of the financial system has
bigger share of the entire financial system thepesuisory agency of this part will have higher inde
using eFSHH comparing to FSHH. Consequently, CBS8lts will display higher values if that
agency is the central bank of a country.
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1. Introduction

Today supervisors and policymakers around the warédcarefully reconsidering the structure
and agencies involved in financial sector supemisbecause many experts (Cecchetti, 2008; Buiter
2009; Leijonhufvud 2009; Claessens et al., 2010limMe2012; Masciandaro et al. 2012) pointed out
supervisory architecture as one of the financigisicause. In most countries, an important rofnén
governance of the financial system has traditigriadlen performed by the central bank (Di Noia and
Di Giorgio, 1999). Because of theoretical and histd reasons, the central bank is primus inteepar
among financial authorities (Masciandaro, 2007).

But international experience varies considerably.sbme countries, the central bank is
responsible for the supervision of banks and omlgks. In others, it is responsible for banking and
insurance and/or securities trading, known as dylmodel of supervision (banking and insurance or
banking and securities) or integrated model withtreé bank involved in supervision (central bank
supervises all three financial sectors: bankingytiance, securities) (Ore3ki and Pavkp®i014). In
some countries, which adopted the Twin Peaks mdlaelcentral bank has been made the prudential
peak, but in other countries with Twin Peaks matléd not involved in financial supervision. In
many countries with hybrid, integrated or sectaraddel, on the other hand, responsibility for
prudential supervision of all financial institut®r{including banks) has been withdrawn from the
central bank (Llewellyn, 2006).

The development of economic ideas, the changirig efahe world, and experience — at times
favorable, but for a significant portion of the joer under review, unfavorable — have combined to
change the environment in which central banks dpe(&@agliarini et al., 2010). That is why
supervisory architectures are under serious revisamay, especially in economies faced with
financial crisis (OreSki and Pavkayi2014).

The aim of this paper is to revise and enhance nieasure of the supervisory power
concentration in financial sector, Financial Supgon Herfindahl Hirshman index developed by
Masciandaro et al. (2012), to get more accuratesureaof supervisory power concentration. This is
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done by the development of the enhanced FinancipkiSision Herfindahl Hirschman (eFSHH)
Index which measures the supervisory power conagoir in financial sector, as one of the factors
that influence financial supervision efficiency, dams necessary to calculate the central bank
involvement, using Central Bank Share in Supemis{€BSS) Index, in that process. The eFSHH and
newly calculated CBSS index more accurately expitessgrue position of the financial supervisors in
some country and represent more adequate inputh&lestablishment of the optimal supervisory
model in some country.

The paper is organized as follows. Section 2 revidve relevant literature through its main
phases: summarizing the main advantages and disadys of assigning the supervisory task to the
central bank, explaining the Financial Supervisldmification Index (FSU) and Central Bank as
Financial Authority Index (CBSE), and introducirigetneed for further measure development. Section
3 introduces enhanced Financial Supervision HeafihdHirschman (FSHH) index. In Section 4,
differences between standard FSHH index and endaR&HH index are explained. Section 5
concludes the paper and gives some guidelinesiforef work.

2. Literature

Since the main task of the central bank is to na@inprice stability, the assignment of other
“optional tasks”, such as supervision has beerestilp debate amongst academics and policymakers
for several years (loannidou, 2005). That is why finst phase in trying to determine the optimal
supervisory architecture was discussing advantagdsdisadvantages in giving the financial sector
supervision to a central bank. The major disadgmntaf assigning to central banks the joint
responsibility for the two functions is the “comwfliof interest” argument. A general problem of
inconsistent policy assignment can emerge, givan lth just one policy instrument there are two
objectives to control (Di Noia and Di Giorgio, 199%here have been a number of instances when it
is believed that interest rates were held dowsspime large part because of concern with the heélth
(parts of) the financial system, when purely monetaonsiderations might have led to higher rates
(Goodhart and Schoenmaker, 1995). Di Giorgio ant\@ia concluded that the value of the inflation
variation coefficient is higher (13%) in countrieghere the central bank is in charge of bank
supervision, which suggests that these centraltade more problems in lowering inflation trough
time. The second objection may be viewed as coretémy excessive power in the hands of an
unelected central bank whose accountability maywbak (Llewellyn, 2006). Furthermore, if the
credibility of the central bank as a prudential eswfsor is undermined, this could also negatively
affect its credibility in the area of monetary pyliGoodhart, 2002).

On the other hand, the main argument for combinting functions of monetary and
supervisory management within the central bankhes ¢entral bank’s concern for the systemic
stability of the financial system (Goodhart and &mtmaker, 1995). Combination is particularly
needed in times of financial crisis when only diregpervision can deliver the essential information
on time (Haubrich, 1996). The central bank will dide to acquire valuable insights into the overall
state of the economy by being involved in the sup&m and regulation of financial institutions (Di
Noia and Di Giorgio, 1999). Another fundamental nsagrgument supporting a unified agency is the
protection of the payment system, a key channetHerpotential spread of contagion risk (Di Noia
and Di Giorgio, 1999). Furthermore, proponents loattidea think that the central bank can
significantly contribute to this function becaudeite knowledge and expertise. The very important
argument is the fact that if the central bank is nesponsible for prudential supervision, this ngan
certain duplication of efforts and gathering ofoimhation between central bank and supervisory
agency (Oreski and Pavkady2015).

Before the crisis, the argument for assigning pntidesupervision to an agency separate from
the central bank had been gaining adherents (DemegrEichengreen, 2012). But, the outbreak of the
great financial crisis of 2007-2009 seems to hédnadlenged all the designs of the supervisory sggtin
whetherthey are unified or not (Masciandaro and Quintyd0%. Moreover, the financial crisis has
shaken not only financial institutions, but alsodeheld beliefs and theories on how the regulation
finance should be structured (Caprio et al., 20Rycent events have shown the importance of
anticipating and defusing threats to financial #itgthefore they can inflict damage on the financial
system and the economy. In particular, the cribistrated some important benefits of involving
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central banks in financial supervision (BernarkelD. The “integration view” seems to be the new
consensus in Europe (Masciandaro and Nieto, 2@li#t)every model has pros and cons that is why
experts are no longer trying to determine all theaatages and disadvantages of some model, but are
trying to track the central bank involvement in snpsion in measureable way.

The literature tried to go in depth in the analysighe supervisory reforms measuring the
degree of consolidation in the actual supervisegimes, as well as the central bank involvement in
supervision itself (Masciandaro 2004, 2006, 200d 2808; Masciandaro and Quintyn, 2009). The
first quantified measure was the financial supémwvisunification index (FSU) (Masciandaro, 2004).
This index was created through an analysis of whastd how many, authorities in each of the
examined countries are empowered to supervise hitee tiraditional sectors of financial activity:
banking, securities markets and insurance. To fibemsthe qualitative information into quantitative
indicators, a numerical value has been given tt eagime, to highlight the number of the agencies
involved. The index was built on the following seal

Table 1: Description of the Financial Supervisiamifidation Index (FSU)

FSU Value Description
7 Single authority for all three sectors (total fm@mof supervisors=1)
5 Single authority for the banking sector and sé&esr markets (total number of
supervisors=2)
3 Single authority for the insurance sector andstmurities markets, or for the insuramnce
sector and the banking sector (total number of rsiguas=2)
1 Specialized authority for each sector (total nendf supervisors=3)

Source: Mascinadaro (2004)

To better highlight the role which central bankyglan the various national supervisory
regimes the Central Bank as Financial AuthorityeladCBFA) is created (Masciandaro, 2004). For
each country, and given the three traditional fai@nsectors (banking, securities and insurante), t
CBFA index is equal to:

Table 2: Description of the Central Bank as Finah&uthority Index (CBFA)
CBFA Value Description
the central bank is not assigned the main redmbtysfor banking supervision
the central bank has the main (or sole) respiitgitor banking supervision
the central bank has responsibility in any twoes
the central bank has responsibility in all theeetors
Source: Masciandaro (2004)

AWIN|F

But shortcomings of these two indices were subjeatieights. To overcome the shortcoming,
there was a need for a new measure. MasciandaroQaiatyn (2009) proposed the Financial
Supervision Herfindahl Hirschman (FSHH) Index ahd €entral Bank Share in Supervision (CBSS)
Index.

In accordance with the above, the objective of thligdy is to measure properly the
supervisory power concentration in some country #med central bank involvement in supervision
process. This will be done through revision andaaekment of the Financial Supervision Herfindahl
Hirschman (FSHH) Index which is necessary to cakeuCentral Bank Share in Supervision (CBSS)
Index.

3. Methodology

Masciandaro and Quintyn (2009) proposed the Fimdr&upervision Herfindahl Hirschman
(FSHH) Index to measure the level of consolidatbthe supervisory powers in some country. To be
able to calculate the index, both geographicakénh country) and institutional dimension (diffaren
sectors) of each supervisory market must be paesgildefine. Financial market classification given
literature on banking, securities and insuranceviéies is adopted with the assumption that alehr
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sectors are equally important, and ratios are eguaery country. Secondly, between different kind
of supervisory activity (banking supervision, séies market supervision, and insurance supervjsion
there is perfect substitutability. Therefore, ipisssible to sum the share of the supervisory pdaver
each authority in every country.

FSHH index is calculated by summing up the squafethe supervisory shares of all the
supervisors of a country. For each country the F®@kEX is equal to:

H :isz @)

Wheres; is the share of supervisory power of the authdrigndn is the total number of
authorities. For each authority i, and given thatach country there are more sectors to supervise
(three sectors in this paper: banking, securitied ensurance) the following formula is used to
calculate the shares:

S =25 @)
J=1
g =11 (3)
J mQj

Where m is the number of sectors for supervisiamgtant because there are three sectors),
and ¢ is the number of authorities involved in suig®n in every sector. In other words, if in one
sector there is more than one authority, the sugmnwpower is equally divided among the incumbent
supervisors.

However, even though FSHH index developed this wegrcomes the subjectivity of the
Financial supervision unification index (FSU), ail§ to take into account the relevance of eadhef
three financial sectors because it presumes th#trak sectors are equally relevanmt=@) in every
country.

Table 3 shows that sector relevance is not equaVeny country, nor it is equal for all three
financial sectors. It presents sector relevancgeireral countries, using as a criteria privateitied
deposit money banks to GDP, ratio of total assétsisurance companies to GDP and securities
market (securities market traded value) in GDPvefg country.

Table 3: Financial Sector Share in Selected Caemin 2011

Country Denmark Italy Bosnia USA
%GDP Share %GDP Share  %GDP Share %GDP  Share
Securities 45 13% 33 18% 0.4 0.5% 205 68P0
Banks 208 60% 122 64% 55 93% 52 179
Insurance 92 27% 34 18% 4 6.5% 45 15%
Total 345 100% 189 1009 59.4 100% 302 100%

Note:! data refers to 2008

Source: World bank data (2015)

Our preferred financial intermediary developmentasge is private credit. This measure
equals banking institution credits to the privageter as a percent of GDP (Boyd et al. 2000). It is
preferred indicator because it improves on othemsuees of financial development used in the
literature (Levine et al., 1999). Second measati of total assets of insurance companies to GDP,
used to capture the size of both the life and ifenskectors (Feyen et al., 2011). The ratio of lstoc
market total value traded to GDP measures thenmgadolume of the stock market as a share of
national output and should reflect the degreeafidlity that stock markets provide to the economy.
Total value traded equals the value of total shaesed on the stock market exchange (Beck et al.,
2000). This measure is included because the rétstozk market capitalization to GDP does not
indicate liquidity of the stock market which iseeant for FSHH index.
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To overcome the before mentioned weakness, theeusignhanced Financial Supervision
Herfindahl Hirschman (eFSHH) Index which uses pondkrelative importance of every sector
(banking, insurance and securities market) (in the total of three main sectors, is proposed.
Formulas are given below:

H :ZS|2 (4)

S :isj 5)

s =w 1 (6)
a;

The relative importance of every sector is usedéizulate the relative importance of the
authority in the each of the three sectors. Thay, wamparing to standard FSHH index, greater
attention is given to the real size of each sdater country, and consequently the relative impuarea
of the authority is more accurately determined.segently, the sum of the relative importance ef th
authority in all three sectors is reckoned to daleuthe eFSHH index.

This index is necessary to calculate Central Bard&in Supervision (CBSS) Index which
was created to measure central bank involvemesuipervision. Central bank involvement will reach
maximum when central bank is unified supervisorilevbentral bank involvement will be smaller
when central bank is in charge of supervision sinaller number of sectors. This index ranges from 0
to 1.

4. Results

To better explain the differences between FSHH @R8HH, the same countries, used in
Masiandaro and Quintyn (2009) to describe FSHH,usexl. The only different country is Denmark
because United Kingdom no longer uses integratpdrsisory approach. It adopted twin peaks model
in 2014. That is why Denmark is used as an exawqlatry with an integrated supervisor (which is
not the central bank). Italy is chosen as a bargeddinancial system which adopts hybrid model with
central bank involved in supervision. To point abé differences, United States is shown as an
example of a country with market-based financiatem which adopts the hybrid supervisory model
with central bank involved in supervision, while $da and Herzegovina represents a country with
lower financial system development. CalculationDenmark is as follows:

eFSHH FSHH

Shank =0.60*1/1  =0.60 Shank =0.33*1/1  =0.33
Snsurance ~ =0.27*1/1 =027 Snsuance  =0.33*1/1  =0.33
Seecuites ~ =0.13*1/1  =0.13 Seecuiies =0.33*1/1  =0.33
s =0.60+0.27+0.13=1 s =0.33+0.33+03=1
H =21 H =%1

Because of the fact that one authority supervielsrae sectors, no matter what share a
sector has in the total of all three sectors, Hdehl Hirschman index will generate maximum
concentration, i.e. 1. Also, Central Bank Shar8upervision (CBSS) Index will be zero because
Denmark accepted integrated model of supervisithowut central bank involvement in that process.

In the case of Italy, we have three authoritieee-Gentral Bank, the Securities Authority and
the Insurance Authority — and two of them — the t@drBank and the Securities Authority— share
supervision over two sectors (Banking market ancuB8ges market). Therefore the three shares are
respectively:
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eFSHH FSHH

Svankes =0.64*12 =0.32 Svankes =0.33*1/2 =0.165
Shanksa =0.64*1/2 =0.32 Svanksa =0.33*1/2 =0.165
Sinsurance =0.18*1/1 =0.18 Sinsurance =0.33*1/1 =0.33
Ssecuritiescs = 0.18 * 1/2 =0.09 Ssecuritiescs = 0.33 * 1/2 =0.165
Ssecuritiessa = 0.18 * 1/2 =0.09 Ssecuritiessa = 0.33 * 1/2 =0.165
CBSS = KankeB t Ssecuritiescs = 0.41 CBSS = SvankeB + Ssecuritiescs = 0.33
Ssa = Spanksat Ssecuriiessa = 0.41 Ssa = Shanksat Ssecuritiessa = 0.33
S =0.18 S =0.33

H = CBSS5S22+S?  =0.37 H = CB&%:x+S? =0.3

Italy shows higher concentration degree using eFSighhparing to FSHH (0.37 vs 0.3)
because higher banking relevance in comparisorihter dwo financial sectors in the total financial
system is taken into account. Since CBSS indesail is composed from central bank supervision of
banking and securities, it is higher comparinghusage of standard FSHH Index (0.41 vs 0.33).

In the case of Bosnia, there are five authoritid®re three of them share supervision over the
banking sector. Therefore the five shares are otispéy:

eFSHH FSHH
Svankca=cess — 0.93*1/3  =0.31 Svankce=cass =0.33* 1/3 =0.11
Shanke1 =0.93*1/3 =031 Soanks1 =0.33*1/3  =0.11
Soanks2 =093*1/3 =031 Soanks2 =0.33*1/3  =0.11
Snsuance = 0.065*1/1 =0.065 Ssurance =0.33*1/1  =0.11
Ssecurities =0.005*1/1 = 0.065 Ssecurities =0.33*1/1 =0.11
H = =0.29 H = &+ Ss1+S2? S+ S?
Sce+Se1?+Se? S+ S2 =0.25

Bosnia has higher degree of concentration calallati¢h eFSHH comparing to calculation
using FSHH because of highly bank-based systemhardeigresents more than 90% of the three main
financial sectors. FSHH shows that central banktawadbank supervisors have smaller relevance than
insurance or securities supervisor, but using eF3k$iratio is radically changed. Using this index
the three agencies supervising banks are five iartdrees (each) more relevant than the insurancke an
securities supervisors.

Finally, in the case of the United States, we cdont federal authorities — FED, FDIC, OCC
and OTS - in the banking sector, two federal aitieer— SEC and CRTC - in the securities markets,
one federal authority in the insurance sector. Haurhore we have to consider that for each of the
three sectors we have also a state level of cofiinat we consider for each sector as one more
authority). Therefore the shares are:

eFSHH FSHH

531,2,3,4,(3555 =0.17* 1/5 =0.034 831,2,3,4,(3355 :0.33*1/5 = 0.066
531,2,3 =0.68* 1/3 =0.23 831,2,3 =0.33* 1/3 =0.11
Si,2 =0.15* 1/2 =0.075 Si2 =0.33*1/2 =10.165

H=CBS S+ Sa1%+Sg0%+Ssa+ Ssa?+ Ss 12+ Ss 2+ Ss 2+ 512+ 52?=0.17  H=0.11

Higher degree of supervisory concentration usingHf and FSHH is also visible in US
because of market-based financial system. Seauséetor forms almost two thirds of the total & th
three main financial sectors. Because of that,r#eisupervisors have more power, and banking
supervisors less comparing to standard FSHH indeaddition to this, CBSS is smaller using eFSHH
than using FSHH (0.034 vs 0.066).

The summary of the results is given in the Table 4.
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Table 4: Comparison of the FSHH and eFSHH results

Country FSHH eFSHH
Denmark 1 1
Italy 0.3 0.37
Bosnia 0.25 0.29
United States 0.11 0.17

Source: authors’ calculations

The Table 4 presents the differences in calculathrgy Financial Supervision Herfindahl
Hirschman index using the assumption that all tlgeetors are equally important and using the
weighted sector size. In calculating the eFSHHxn@egger attention to individual sector size igegi
by including the weight instead of simple constart3. If, for example in extreme case -planned
economy, securities market do not exist, like ithe case in many world countries today, then the
agency responsible for that sector supervision miii get equal importance as the agency which
supervises highly developed banks, instead, itsifsignce will be minimal i.e. it will be zero, in
comparison to standard FSHH index where it wouldbe third. If there is only one supervisor, the
calculation of enhanced FSHH index will give thansaresult as the standard FSHH index, its
maximum value 1, as shown in Table 3 (Denmark). él@w, if there are multiple supervisors, result
value will change if three sectors do not havesimme importance (what is most probable in regl. life
If one agency supervises bigger share of entiranfiral system, the result will be higher using
enhanced comparing to standard FSHH index, as shoWable 3 (Italy, Bosnia, the United States).

Significantly disparate results of the Financiap&uwision Herfindahl Hirschman index and
Central Bank Share in Supervision index can shedlight in answering how countries choose their
model of supervision. Literature offers many fastthrat influence the choice of the supervisory rhode
in a country. To be able to determine the statistorrelation of these factors and eFSHH and CBSS
index, first necessary step is to calculate CBSBediSHH index on a bigger sample of countries.

5. Conclusion

As learned from the global financial crisis, praoed general macroeconomic stability are not a
guarantee of financial stability. It is apparerdittthe central bank role in the economy has changed
over the years. One of the central bank secondgtions is financial sector supervision. Some
countries embraced the model of supervision withtreé bank involved in the supervision of the
financial sector, but for others disadvantageshigger than the advantages of such model. Today,
many countries are carefully reexamining their siecis about appropriate supervisory model in order
to prevent similar future crisis.

To better understand countries decision and tditktei their decision making regarding this
problem, CBSS and newly presented enhanced FinaBaj@ervision Herfindahl Hirschman index
were created. The purpose of this paper was tepref=SHH index, which quantifies supervisory
concentration power in some country same as FStdelxinwhich was developed by Mascinadaro et
al. (2012), but it also takes into account couspscificity of financial sector organization. Theay,
agencies responsible for the supervision of bigugts of the financial sector are gaining more
relevance and the index shows different conceontrafiower of an agency comparing to FSHH
calculation results. Using the eFSHH index, CerBahk Share in Supervision (CBSS) index shows
more accurately the position of the central banthat process and represents more adequate input fo
the establishment of optimal supervisory model ams country. The next step forward in this
process will be to calculate the CBSS index usiR§HH on a bigger sample of countries and to
potentially determine supervisory trends regardiagtral bank involvement in financial supervision.
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