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CROSSSECTIONAL FACTS ONBANK BALANCE SHEETS OVER THE
BUSINESSCYCLE

Osman Furkan Abbasglu, Serife Geng, and Yasin Mimir-

ABSTRAC We investigat: the cyclical behavio of commercic banks balanc shee variable: for
different size groups using bank-level Turkish da¥de first rank banks based on the sife
their assets, and then systematically documenteéssicycle facts of various balance sheet
items and profitability measures of different bayrbups. We find that the cyclical behavioi
these variables is quite heterogeneous at the-sext®nal level: (i) Bottom 25 percehank:
finance 30 percent of their assets with equity Hdr larger banks this ratio is arourid®
percent, implying that debt financing is more ptemtfor larger banks, (iijpank assets a
credits are highly procyclical and the level of gyrdicality is lower for larger banks, (iii) sectyri
holdings of small banks are countercyclical whetbase of large banks are procyclical, (iv) total
deposits are procyclical except for top 25 percantd equity issuance is acyclical to
countercyclical at best, (v) loan spread is strpregluntercyclical except for small banks while
return on assets and equity are acyclical, andsiviiching between debt and equity financiisg
more pronounced for the top 25 percent banks. Tdeset of cross-sectional empirical facts
about thecyclicality of bank balance sheets presented is tper should be helpful for
researchers tdouild and evaluate theoretical heterogeneous massit financing sourcesf
banks.
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6z Bu calsmada bankalarin bilanco kalemlerinig ¢evrimlerindeki hareketleri Turk tica
bankacilik sektori verisi kullanilarak incelentini Bankalar dncelikle varliklarinin blyuldiine
gore siralanmgi ve ardindan farkli bilango kalemlerinin ve rkik gostergelerinin d
cevrimlerindeki hareketleri analiz edilgtir. Bu desiskenlerin davraniarinin yataykesitse
diizeydesu farkliliklar gosterdii géze carpmaktadir: (i) Alt yizde 25’lik dilimdekiankala
varliklarinin yiizde 30'unu 6zsermaye ile finanserkdn, Ust yuzde 25'lik dilimdeki banka
icin bu oran ylizde 12'dir,ubda biiyuk bankalarin ekseriyetle borgla finanssagtadiklarin
gostermektedir; (i) banka varliklan ve kredileddnglsel hareket etmektedigncak b
dongusellik biyuk bankalar icin daha zayiftir;)(ikiicik bankalarin menkul kiymetleri ters-
dongusel hareket ederken buyuk bankalarinki dondizzeket etmektedir(iv) tst yuzde 25'lil
dilimde yer alan bankalar hari¢ toplam mevduatfamglisel, 6zsermaye ise bazi gruplar i¢in ters-
dongusel bazilari icin ise donglsel olmayakilde hareket etmektedify) kredi ve mevduat fa
farki kiiglk bankalar hari¢ ters-dongisel harekete&tedir, aktif ve 6zsermaye k&g is
cevrimlerinden anlamli birekilde etkilenmemektedir{vi) bor¢ ve 6z kaynak finansm:
arasindaki gegler en ust ylizde 25’liilimde yer alan buyuk bankalar icin daha belirgin8u
makalede yer alan bulgular bankalarin finansmam#kgarina dair heterojen modeller kuruln
adina faydah olacakt
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Introduction

Fluctuations in banks’ financing sources play apantant role in driving
business cycles in economies with bank-based fiahsgstems since banks
are the main economic agents for efficiently trammgfg funds from savers
(households) to borrowers (firms) which undertakeestment activities.
Banks experiencing severe frictions in obtainintemal or internal finance
during recessions might reduce their lending to-im@ancial sector, leading
to a decline in firm investment and thus aggravatime recession. Recent
exemplary theoretical papers are Gertler and Kkiot2010), Gertler and
Karadi (2011), Jermann and Quadrini (2012), andl&est al. (2012), all of
which emphasize the role of debt and equity finagpdn business cycle
fluctuations. The 2007-09 Global Financial Crisaslalso reaffirmed that
understanding the cyclical behavior of differenire@s of bank financing is
crucial in capturing the dynamics of macroeconorgregates and has
significant policy implications in both advanceddaemerging economies.
Although a vast body of literature studies cyclichdnges in firm financing
at both aggregate and cross-sectional levelse litlork is done in
investigating business cycle properties of bankrfiing® In this paper, we
study both aggregate and cross-sectional factsaoksh balance sheets by
documenting the cyclical behavior of debt and gqgissuance as well as
other balance sheet items and their implicationshfe business cycle.

We study the topic both from aggregate and crossesel perspective
since relying solely on aggregate data might leaaint ambiguous picture of
the cyclical properties of balance sheet itemsndtvidual bank level as
aggregate data are mainly driven by the behavia f&fw number of very
large banks. We use quarterly balance sheet datm fthe Banks
Association of Turkey (TBB). Our dataset includéscammercial banks
that operate during any time between 2003 and 20/&8rank these banks
based on the size of their assets, and then syitaityadocument cyclical
facts of balance sheet items of different bank gsdirhese bank groups are

! For firm financing, see Korajczyk and Levy (2008gvy and Hennessy (2007), Covas and Den Haan
(2011), Jermann and Quadrini (2012).

2 Size is considered to be an important variablehia literature since banks with different sizes Ihig
experience different intensity of frictions in oioiag external or internal finance during booms and
recessions. See Covas and Den Haan (2011) fomghertance of the size variable in the cyclical étraof
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bottom and top 25 percent, lower and upper mid8lpé&rcent, top 5 percent
and bottom 95 percent, and finally all banks.

We first analyze some cross sectional and timeesesummary statistics
for these bank groups. These statistics reveafthaimall banks (bottom 25
percent) equity plays a more important role in rtif@ancing behavior,
accounting for nearly 30 percent of their asset® Jame ratio decreases to
16 percent for the [25,50] percent group and evethér to 12 percent for
other groups. For these banks debt financing pdagsore significant role.
This is apparent from the ratio of deposits to @sse these banks which
varies between 53 to 66 percent. On the assettsedshare of credits in
assets reveals that credits are a smaller shatedassets for small banks.
This ratio increases from 23 percent in bottom 25cent group to 58
percent in the [50,75] group, declining back top&scent in top 25 percent
group. Securities on the other hand are aroundel@ept of all assets in
banks below top 25 percent group. Furthermore, bseive that return on
equity is monotonically increasing with size fromd percent to 20.5 percent
whereas return on assets is around 2 percentlfbamaks. Loan spread also
does not vary much by size.

We then focus on the HP-filtered cyclical composeot bank balance
sheet items and those of aggregate macroecononmiables® At the
aggregate level, we observe that total assets apdsids of banks are less
volatile than output while total credits, net wordihd leverage are more
volatile. All these items are procyclical except fiet worth.

We then proceed with individual bank level data ardmine the cyclical
properties of bank balance sheet items for diffeseze groups. The results
show that the cyclical behavior of banks’ balanteet items is quite
heterogenous at cross-sectional level. In particidank assets and bank
credits are highly procyclical for almost all bagkoups and volatility of
these items is much lower for banks above the thuwdrtile. Security
holdings are countercyclical for small banks amatpclical for large banks.
Total deposits are procyclical except for top 2&pat and equity issuance
is acyclical to countercyclical at best. Decompositof total deposits
indicates that domestic and foreign deposits ase ptocyclical except for
top 25 percent. Leverage is procyclical for thedaop bottom 25 percent.

debt and equity financing of non-financial firmseothe business cycle, and Kashyap and Stein (Z00@&)e
importance of the size variable in the differenitiapact of monetary policy on bank balance sheets.

% We use HP-filter as it is the most common filtgrimethod in the business cycle literature. We @efin
cyclicality as the correlation between the cyclicamponents of the time series above and the @clic
component of GDP.
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The results also show that lead-lag relationshipthese variables with
GDP mostly depend on bank size. Total depositotibn 25 percent banks
increase three quarters before output starts odéflkiwhereas those of top 5
percent and top 25 percent banks decline four esadfter output recovers.
For the bottom 25 percent banks, domestic anddordeposits positively
lead the output by one and three quarters, respégtivhereas domestic
deposits of top 25 percent show the opposite behamegatively lagging
the output by three quarters. For all differentkogroups, equity issuance
lags the cycle by one to four quarters. In antibgeaof an expansion in real
economic activity, smaller banks increase depasits reduce their equity
issuance as they switch from equity financing tbtdmancing. Leverage of
bottom 25 percent positively leads the cycle wherbat of top 5 percent
negatively leads the cycle. The co-movement of d@elot equity financing
reveals that banks switch between the two and Ieisavior is more
pronounced for top 25 percent banks.

The cyclical properties of profitability measurdsaoareveal interesting
cross-sectional differences. We find that returnaesets (ROA) and return
on equity (ROE) are acyclical while loan spreadti®ngly countercyclical
except for small banks. Loan spreads of top 50guetrbanks lag output by
one to two quarters while those of [25,50] peragoup lead the output by
one quarter.

1.1. Related Literature

This paper is related to the literature on souregdinancing, bank
profitability and their relation to macroeconomienditions. To the best of
our knowledge, there does not exist any paper enlitarature that studies
the cross-sectional cyclical behavior of bank be¢asheets in developed
and emerging economiéshe empirical papers on capital structure choice
mostly focus on firm financing behavior. Korajczdnd Levy (2003)
estimate the relation between firms’ debt ratio &inu-specific variables
for financially constrained and unconstrained firmi&eir results suggest
that the leverage of unconstrained firms variesntergyclically with
macroeconomic conditions and that of financialljngtoained firms are
procyclical. Covas and Den Haan (2007) analyzectutical behavior of
external financing for a set of Canadian firms.t@®grfirms according to
their sizes, they find that debt and equity finagcare procyclical. Covas
and Den Haan (2011) similarly document the cycllwethavior of debt and

4 For developed economies, Mimir (2015, forthcomisig)dies the cyclical behavior of bank credits,asits,
net worth, leverage ratio, and credit spreads usiagggregate data on the U.S. commercial bardéotpr.
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equity financing for U.S. firms. The results thepdf are similar to the
Canadian case with the exception that largest fimos not exhibit
procyclical debt and equity financing behavior. yheso document that
procyclicality of equity financing is stronger femaller U.S. firms.

Besides these empirical studies, several theotetmalels have been
developed to study the cyclical behavior of deld aquity finance. Based
on the observation that firms’ financial flows havecome more volatile
during a period of moderation in the U.S. outperndann and Quadrini
(2006) build a model with financial frictions. Thexamine the impact of
financial innovations and find that increased ftelidy in the use of equity
financing can explain the reduction in macroecomonolatility coupled
with a higher volatility in the financial structuref firms. Levy and
Hennessy (2007) develop a computable general bguilh model to
address the empirical observations regarding tienting behavior of firms
over the business cycles. The model incorporatesageas which hold a
minimum share of the firm’s equity. The simulatioesults show that
leverage ratios of firms with more relaxed consiisiare counter-cyclical
whereas that of more constrained firms displayystesnatic pattern.

Some recent theoretical models examine the linkéen financial crises,
banks’ balance sheets and monetary policy. GatidrKaradi (2011) build
a guantitative monetary DSGE model where financisdrmediaries face
endogenously determined balance sheet constraliisy analyze how
unconventional monetary policies can moderate thpact of financial
crises in such an environment. Gertler and Kiyo{@ki10) examine how
disruptions in financial intermediation can indweecrisis that affects real
activity in a business cycle model with financialtermediation. The
financial market frictions are endogenized by idtrong an agency
problem between lenders and borrowers which createsdge between the
cost of debt and equity financing. They also illast how various credit
market interventions by central bank and treasutigate crisis. Gertler et
al. (2012) make banks’ risk exposure an endogecboise by incorporating
an intermediation sector that allows banks to issutside equity as well as
short term debt. They analyze how different deggdsindamental risk in
the economy affect the balance sheet structur@amifsand macroeconomic
aggregates. Jermann and Quadrini (2012) first deotnthe cyclical
behavior of debt and equity payout of U.S. firmhe¥ then introduce debt
and equity financing, financial frictions, and fii@al shocks in a standard
real business cycle model and explore how finansk@cks affect the
dynamics of real and financial variables. Anothearsd of the literature
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related to our paper examines bank profitabilityetddminants of bank
profitability are analyzed using bank-level datavafious developing and
developed countries.

1.2. Turkish Banking Sector

Turkish banking sector has undergone substantiattstal changes after
the 2000-01 domestic banking crisis. 1990s weresyediere high budget
deficits were mainly financed by domestic borrowinga issuing
government debt. Annual interest rates on govermrsenurities floated
close to and above 100 percent, even hiked to 80¢ept, during the 1990s
and bank balance sheets were mainly dominated bgetlgovernment
securities. After the severe economic crisis broumhthe collapse in the
domestic banking system, Turkey signed a standgbyesnent with IMF in
order to solve fundamental macroeconomic problerash sas high
government budget deficits. A deliberate policyedtructuring the financial
system followed these events and dramatic measwees taken in order to
stabilize the financial system. As a result, thenbar of deposit banks went
from 61 in 2000 to 32 in 2013.

Banking Regulation and Supervision Agency (BRSAgwly started
operating right after the banking crisis, has ptays important role in
restructuring the banking sector by resolving bawk®rtaken by the
Savings Deposit Insurance Fund (SDIF), in restmimgustate banks, and in
strengthening private banks and reinforcing sugeryi and regulatory
framework. Moreover, the role of the Central Baokstabilize prices was
clearly defined in the Central Bank Law and the t@@nBank of the
Republic of Turkey was delegated instrumental imthelence while
Monetary Policy Committee was established.

As a result of the restructuring process, inflatiand interest rates
dropped to single-digits and the banking sectorgnas/n rapidly since then.
Bank assets almost tripled in real terms from 26®®013 while total
credits increased by about six fold. Assets to G@f#b of the banking

® Pasiouras and Kosmidou (2007) use bank level dattb EU countries and analyze how bank specific
characteristics, the financial market structuregd anacroeconomic conditions affect the profitabild
domestic and foreign banks. Athanasoglou et aDgP@hake a similar analysis for Greek banks for®5-
2001 period. Albertazzi and Gambacorta (2009) erartiie effects of macroeconomic financial shocks on
banking profitability for both the Anglo Saxon afkaliro area economies. Dietrich and Wanzenried (2011)
study the determinants of bank profitability measuusing data on Swiss commercial banks for th®-199
2009 period. Olson and Zoubi (2011) study the ifficy and profitability of banks for the MENA regio
Bolt et al. (2012) study the link between bank fadifility and business cycles. By allowing for asyetry in

the co-movement of bank profit and economic agtibittween recessions and expansions, they fintharla
impact of output growth on the profits of banks.
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sector went up from 60 percent in 2000 to over g&ent in 2013. Credit
to GDP ratio increased to about 60 percent fronp@@ent over the same
course. While household credits made up less then percent of total
credits in 2002, over 30 percent of total crediemimo households in 2013.
In this study we focus on the period starting fr@003, where banking
sector data is more reliable and bank balance sheethealthier.

The rest of the paper is structured as followstiB8e@ describes our data
sources on banks’ balance sheets and the methgdtdogonstruct the
cyclical components of relevant variables. SecBopresents the business
cycle facts on financing sources of banks, pamidul lead, lag and
contemporaneous correlations between balance gagables and GDP for
all bank groups. Section 4 concludes.

2. Data Description

The data set consists of quarterly data from thekBaAssociation of
Turkey (TBB) from 2003.Q1 to 2013.Q3. We only comtate on
commercial banks because investment banks do Hettdeposits from or
extend credit to households, therefore we canmiotysthe cyclical behavior
of credit and deposits using their balance sheet d&de analyze important
balance sheet items and profitability measuresaoikb. These are credits,
securities, deposits (domestic and foreign), equigéyerage, return on
equity, return on assets, and loan spread. Retarassets and return on
equity are calculated in annual terms by dividing stock of profits net of
taxes in a given quarter to total assets and egudf a bank respectively.
Loan spread is calculated as the difference betwetsm of interest income
on loans to total loans and the ratio of interegte@se on deposits to total
deposits. We divide all series by quarterly CPEex@003=100) in order to
obtain real variables.
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Table 1. Summary Statistics: Aggregate, Quarterly D&, 2003-2013

[0,25] [25,50] [50,75] [75,100][95,100] [0,95] All Banks
No. of Banks 9 8 8 8 2 31 33

Assets (mean, in millions) 2023 9427 60659 34145236¥6 289861 413643
Fraction of total assets 0.005 0.023 0.145 0.827 304. 0.695 1.00

Equity/Assets 0.302 0.166  0.117 0.117 0.111  0.122 .119D
Liability/Assets 0.697 0.834  0.883 0.883 0.889 8.87 0.881
Deposit/Assets 0.342 0533 0.614 0.663 0.704  0.629.652

Domestic Deposits/Assets 0.144 0.253  0.352 0.422 4980. 0.367 0.407
Foreign Deposits/Assets 0.193 0.280 0.262 0.241 060.2 0.262 0.244

Credit/Assets 0.234 0.448 0.581 0.446  0.363 0.510 4640.
Securities/Assets 0.102 0.109 0.125 0.199 0.240 620.1 0.186

A Assets/Assets 0.023 0.032 0.033 0.026 0.024 0.028 0.027
Return on Equity (percent) 5.5 11.7 14.6 18.2 205 16.1 17.3
Return on Assets (percent)1.7 2.0 1.7 2.1 2.2 1.9 2.1
Loan Spread (percent) 5.7 5.7 6.8 4.6 4.9 5.1 5.0

Note 1: Return on equitreturn on assets, and loan spreads are expresaadual terms. The
sample for these series starts from 2004Q1. Alr¢neaining are quarterly series.

Note 2: In the Turkish accounting system, liakektinclude equities. However, the liabilit
variable we use in our analysis excludes the expudf the banks.

Table 1 provides summary statistics for differeize sgroups of banks.
Size groups are constructed by ranking banks argptd their asset values
in each quarter. The statistics presented in thidet reflect the average
values for the 2003.Q2-2013.Q3 santpkn important observation is that
top 25 percent banks hold 83 percent of all thetass the banking system
whereas the bottom 25 percent own only 0.5 perakall the assets, which
is a negligible share. The asset and liability cosijoon of banks also varies
by size. For small banks in the bottom 25 percg@tpercent of assets is
financed by equity whereas this ratio is 12 to Ercpnt for other bank
groups. Looking at the average ratio of liabilitiesassets, we observe a
different pattern. This ratio is around 70 percémt small banks and
between 84 to 89 percent for the remaining oneplyimy that small banks
place more weight on equity in their financing wéeess banks above bottom
25 percent depend more on debt. Deposits accour85f@ercent of total
assets of small banks which amount to half of thabilities. Deposit to
asset ratio is larger for banks in other groups @nts monotonically

® HP filtering distorts the 2003.Q1 value for soreéies resulting in striking jumps. Therefore welese this
data point from our analysis.
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increasing in size. It ranges between 53 to 66gmror these banks which
shows that deposits are 65 to 70 percent of theddilities. This behavior
shows that banks in bottom 25 percent are less t@bleollect deposits
compared to the rest of the banking system. Decsimgodeposits into
domestic and foreign, we observe that the sharéorgign among total
deposits exhibits an inverse U-shape while domekgmosits increase with
size.

On the asset side, credits account for 24 perdeassets of small banks
whereas they account for 45 and 58 percent forrotienk groups,
exhibiting an inverse U-shape. On the other haedurities monotonically
increase with size starting from 10 percent of @sgar small banks and
increasing to 20 percent for top 25 percent group.

Finally looking at return on equity, return on assand loan spread, we
observe that return on equity is monotonically @asing with size from 5.5
percent to 20.5 percent. However, return on assetound 2 percent for all
banks. Loan spread also does not vary much by kigésplays an inverse
U-shape peaking at 6.8 percent for banks in [5Qpés¢ent.

3. Empirical Facts

In this section we document some business cycte &mout financial and
real variables. The financial variables relatedtlie banking sector are
reported on aggregate level and for different gizeips in order to analyze
heterogeneity in bank behavior along the busingstes’ Table 2 presents
the cyclical behavior of aggregate real and finaingariables. Among the
real variables of interest are consumption, investin and output.
Consumption is as volatile as output whereas imvest is nearly three
times as volatile as output. Both series have tadioa coefficients above
90 percent implying strong procyclicality.

On the financial side we examine aggregate assedits, total, domestic
and foreign deposits, net worth, leverage, returrequity, return on assets,
and loan spread. Total assets of the banking syateniess volatile than
output whereas credits are 1.5 times more volatBeth series are
procyclical, however credits exhibit the strongastrelation with the second
lag of output. This implies that output leads aggte credits in the
economy by two quarters. The cyclical behavior @pasits displays

" Tables in this section report correlations for thieole sample period. We also reproduce tablegter
period 2010.Q3- 2013.Q3 in order to see whetherdhelts are driven or at least substantially aéedby the
unconventional policies implemented after 2010 sasheserve option mechanism and asymmetric iteres
rate corridor. The results show that the key stylifacts about bank balance sheet items descnibéuki
paper are robust to the sample period taken alththeye are some negligible quantitative difference
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interesting features. Aggregate deposits are ledatie than output.
However, decomposing deposits into domestic aneigar we observe that
these two deposit components are more volatile thaput. This might
suggest that banks switch between domestic andyfodeposit financing
over the business cycle.

Table 2. Cyclical Behavior of Real and Financial Vdaables: Aggregate, Quarterly
Data, 2003-2013

Relative  Contemporaneous

\olatility Correlation Cyclicality Phase Shift
Real Variables
Output 3.65 1.00** Procyclical Coincidental
Consumption 0.97 0.92** Procyclical Coincidental
Investment 2.88 0.94* Procyclical Coincidental
Financial Variables
Assets 0.80 0.45* Procyclical Coincidental
Credits 1.46 0.54* Procyclical Lag (2 qtr,0.67)
Total Deposits 0.67 0.28* Procyclical Coincidental
Domestic Deposits 1.06 0.30* Procyclical Lead (20088)
FX Deposits 1.23 -0.02 Acyclical Lag (3 qgtr, 0.38)
NetWorth 1.12 -0.14 Acyclical Not clear
Leverage Ratio 1.57 0.38* Procyclical Lag (2 qt6D)
Return on Equity 0.04 0.03 Acyclical Lag (3 qgtr,1-0)
Return on Assets 0.04 -0.10 Acyclical Lag (3 qtr29)
Loan Spread 0.06 -0.46** Countercyclical Lag (1 ec49)

Note 1: Business cycle statistics in ttable are based on Hitered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is exmest percent; standard deviations of the rema
variables are normalized by the standard deviatfautput (std(x)/std(Y)).

Note 3: *: Significant at 10 perce, **: Significant at 5 percent.

Note 4: In the Phase Shift column, numbers in gheses indicate the le-lag quarter and the corresponc
correlation coefficient, respectively.

Domestic deposits have a positive contemporaneauselation with
output which is significant at 10 percent. Foreidaposits display an
acyclical contemporaneous relation. However, thegveh a positive
significant correlation coefficient with the thitdg of output implying that
they lag the business cycle by 3 quarters. Oneilgessxplanation for this
behavior might be that foreign depositors wait éosafe environment in
order to channel their savings. They also mightb®oable to withdraw their
deposits immediately as the economy enters a lieceslsie to possible
exchange rate fluctuations. This behavior is reackrior the procyclical
domestic deposits which lead the output by two tgugr
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Net worth, which is measured as the sum of equibiesll banks, is
slightly more volatile than output. It exhibits aeak contemporaneous
relation with the business cycle. Bank leveragé.& times more volatile
than output. It moves procyclically and this belaws mostly driven by the
procyclicality of liabilities since equity does nateem to have any
significant contemporaneous correlation with outputhe strongest
correlation coefficient arises with the second tdgoutput which means
bank leverage lags output by two quarters.

We also examine the cyclical properties of varipusfitability measures
for banks. These are return on equity, return @etasand loan spread. All
profitability measures are less volatile than outfReturn on equity and
assets are acyclical whereas loan spread is syraogintercyclical. Return
on assets negatively lags output by 3 quartersn Ispread also negatively
lags output, but by 1 quarter.

3.1. Cyclical Behavior of Assets, Credits, and Sewties

In this subsection we investigate the cyclical h&braof assets and
credits for different size groups. Bank size is iamportant factor in
explaining the volatility of assets and creditsc&pt for the top 25 percent
we observe that assets are 2.4 to 4 times morélgdlaan output. However,
assets of banks above the upper quartile are td¢asle than output.

For credits a similar situation arises where ceedftbanks in the bottom
75 percent are 3 to 7 times more volatile than wuighile those of top 25
percent are 1.5 times more volatile. Since creaiégsan important chunk of
assets, we can argue that except for top 25 pebzeks, credits drive the
cyclical behavior of assets. The correlation coedfits with leads and lags
of output illustrate that assets of banks above tpper quartile are
acyclical. Looking at the remaining banks we obsehat assets of banks
below the bottom 75 percentile all move procyclicahssets of banks in
the bottom 25 percent lead the cycle by one quamer those in [25,50]
percent lag the cycle by one quarter. The corlatioefficients for credits
reveal that credits of banks in the top and bot&&rpercent are acyclical
whereas credits of banks in other groups move pimafly. Credits of
bottom 25 percent banks lead the cycle by 3 guawéile the rest lag by 1
to 2 quarters. This implies that larger banks actai more precautious
manner in extending credits. They observe outpanghs and make their
credit decisions accordingly.
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Table 3. Cyclical Behavior of Assets: Quarterly Dad, 2003-2013
Relative = Contemporaneous

Volatility Correlation Cyclicality Phase Shift
Assets
[0, 25] 4.16 0.44** Procyclical Lead (1 qtr, 0.47)
[25, 50] 2.43 0.61** Procyclical Lag (1 gtr, 0.65)
[50, 75] 3.07 0.65** Procyclical Coincidental
[75, 100] 0.71 0.04 Acyclical Lag (3 qtr, -0.17)
[0, 95] 0.82 0.49** Procyclical Coincidental
[95, 100] 1.16 0.21 Acyclical Not clear
All banks 0.8C 0.45** Procyclica Coincidente
Credit
[0, 25] 7.31 0.20 Acyclical Lead (3 qtr,0.40)
[25, 50] 3.32 0.59** Procyclical Coincidental
[50, 75] 3.65 0.69** Procyclical Lag (1 qgtr, 0.73)
[75, 100] 1.55 0.21 Acyclical Lag (2 qtr, 0.43)
[0, 95] 1.53 0.52** Procyclical Lag (2 qgtr, 0.64)
[95, 100] 1.64 0.47** Procyclical Lag (1 qtr, 0.61)
All banks 1.4€ 0.54** Procyclica Lag(2qtr,0.67
Securities
[0, 25] 14.40 -0.14 Acyclical Not clear
[25, 50] 7.69 -0.35** Countercyclical Lead (1 gtr, -0.39)
[50, 75] 5.96 0.64** Procyclical Coincidental
[75, 100] 3.63 0.55** Procyclical Lead (1 gtr, 0.65)
[0, 95] 2.87 0.47** Procyclical Lead (1 gtr, 0.53)
[95, 100] 4.86 0.66** Procyclical Lead (1 qtr, 0.75)
All banks 3.40 0.62** Procyclical Lead (1 gtr, 0.70)

Note 1:Business cycle statistics in the table are basedi®filtered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is exme@ss percent; standard deviations of the rema
variables are normalized by the standard deviatf@utput (std(x)/std(Y)).

Note 3: *: Significant at 10 perce; **: Significant at 5 percent.

Note 4: In the Phase Shift column, numbers in phesmes indicate the le-lag quarter and tl
corresponding correlation coefficient, respectively

Cyclical component of securities of different bagkoups exhibits
significant volatility compared to that of GDP. Seties of bottom 25
percent banks are 14 times more volatile than awyile those of top 25
percent are nearly 4 times more volatile. The vdlatof securities
decreases with size. Regarding the cyclicality,olvserve that securities of
bank groups in the top 50 percent show a procydhebavior whereas those
of [25,50] percent banks exhibit a countercycligattern. These banks
increase their credit extension and reduce thewrgées during boom times
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while banks in the top 50 percent raise both ofs¢hdalance sheet
components. Finally, we see that securities ofbalk groups except the
[0,25] and [50,75] percent banks lead the cycletsy quarter, implying that
these banks raise their security holdings in advari¢he rise in output.

Figure 1. Cyclical Behavior of Assets
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Note 1: All the series are deviations of trend froyolical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

Figure 1 displays the cyclical behavior of assétsattom 25 percent, top
25 percent, all banks and GDP. All numbers aregrgage deviations from
their respective long run trend. Assets of top 25cent move ahead of
bottom 25 percent over the business cycle. Thegesénies differ from each
other in three periods: 2008.Q1-2008.Q3, 2012.QN2202 and 2013.Q1-
2013.Q3. In the first two sub-periods, which areessions, assets of small
banks increase whereas those of large banks de€luméng the last sub-

period, assets of larger banks start to recovetewdinaller banks’ assets
deteriorate.
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Figure 2. Cyclical Behavior of Credits
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Note 1: All the series are deviations of trend froynlical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

Figure 3. Cyclical Behavior of Securities
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Note 1: All the series are deviations of trend froyolical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

44



Abbasg@lu, Geng, and Mimir | Central Bank Review 15(2):60—

Figure 2 plots the cyclical component of creditstfee top and bottom 25
percent banks along with output. Between 2008.QR2009.Q1, credits of
top 25 percent and bottom 25 percent move in oppabiections where
credits of smaller banks increase by nearly 45eyeage points and those of
larger banks decrease by 5 percentage points.

Figure 3 plots the cyclical component of securif@sthe top and bottom
25 percent banks along with output. The figure shdhat securities of
bottom 25 percent banks and those of top 25 petzamits generally move
in opposite directions over the given period. Dgr008-2009 recession,
small banks increase their security holdings whitebanks reduce them.

Small banks raise their securities by more than g@@ent whereas big
banks decrease them by nearly 50 percent. On liee band, from 2006.Q4
to 2007.Q2, this pattern is reversed, where smalikb reduce their
securities by about 70 percent while large banksesse by nearly 10
percent. This also indicates the substantial \latf securities of small
banks compared to that of big banks over the cycle.

3.2. Cyclical Behavior of Total, Domestic and Forgn Deposits

Table 4 reports the volatilities of cyclical comeonts of total, domestic
and foreign deposits and their correlations with dyclical component of
GDP. The results indicate that total deposits ofidi@ 50 percent banks
exhibit positive association with output at 5 petceignificance level
whereas those of bottom 25 percent and 95 peraarkshdisplay positive
co-movement with GDP at 10 percent significanceelleVhese findings
suggest that total deposits are procyclical forrigeall bank categories,
implying that banks increase their deposit finagcias the economy
recovers.

For domestic deposits, we observe a procyclicaépafor [0,25], [50,75]
and [0,95] percent groups. The foreign depositshef middle 50 percent
banks have a significant positive contemporaneauselation with the
output while those of top 25 percent have a negative. This implies that
foreign deposits of middle 50 percent are procgtliehereas those of top
25 percent are countercyclical. This difference hmigrise because larger
banks have the ability to borrow from foreign fic&l intermediaries at
lower rates in boom times as they have sufficieatitworthiness to do so.
Hence they might not need to issue foreign depoditsvever, the reverse
situation holds for middle-sized banks since theg mot able to fund
themselves from foreign banks at cheaper ratesiefdre they use foreign
deposit financing instead of borrowing from intdroaal banks.

45



Abbasg@lu, Geng, and Mimir | Central Bank Review 15(2):60—

Table 4. Cyclical Behavior of Deposits, Quarterly @ta, 2003-2013
Relative  Contemporaneous

Volatility Correlation Cyclicality Phase Shift
Total Deposits

[0, 25] 8.91 0.29* Procyclical Lead (3 qtr, 0.44)
[25, 50] 3.15 0.43* Procyclical Coincidental
[50, 75] 2.94 0.67* Procyclical Coincidental
[75, 100] 0.78 -0.18 Acyclical Lag (4 qtr, -0.39)

[0, 95] 0.67 0.30* Procyclical Lag (2 qtr, 0.47)
[95, 100] 1.45 0.12 Acyclical Lag (4 qtr, -0.60)
All banks 0.67 0.28* Procyclica Coincidente

Domestic Deposit:

[0, 25] 13.23 0.32* Procyclical Lead (1 qgtr, 0.44)
[25, 50] 3.66 0.23 Acyclical Lag (1 gtr, -0.33)
[50, 75] 3.53 0.60** Procyclical Coincidental
[75, 100] 1.18 0.01 Acyclical Lag (3 gtr, -0.48)

[0, 95] 0.96 0.35* Procyclical Coincidental
[95, 100] 1.89 0.15 Acyclical Lag (4 qgtr,-0.62)
All bank: 1.0¢ 0.30* Procyclica Leac (2 gtr,0.38

FX Deposits

[0, 25] 8.40 0.18 Acyclical Lead (3 qgtr, 0.43)
[25, 50] 4.72 0.40* Procyclical Coincidental
[50, 75] 2.58 0.60** Procyclical Lag (3 qgtr, 0.68)
[75, 100] 1.24 -0.31** Countercyclical Lead (2 ¢10,47)

[0, 95] 1.36 0.01 Acyclical Lag (3 qgtr, 0.46)
[95, 100] 1.52 -0.08 Acyclical Lead (4 qgtr, 0.18)
All banks 1.23 -0.02 Acyclical Lag (3 qgtr, 0.38)

Note 1: Business cycle statistics in the table f@msed on H-filtered cyclical componentsf quarterly
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is exme@ss percent; standard deviations of the rema
variables are normalized by the standard deviatfautput (std(x)/std(Y)).

Note 3: * Significant at 10 percent; **: Significant at Srpent.

Note 4: In the Phase Shift column, numbers in ghe=es indicate the le-lag quarter and the corresponc
correlation coefficient, respectively.

Lead-lag patterns of deposits with respect to Gibdicate that cyclical
component of total deposits of bottom 25 percenkbagositively leads the
cycle by 3 quarters while that of top 5 percent & percent banks
negatively lag the output by 4 quarters. Depoditsottom 25 percent banks
increase well before GDP starts to take off whetbase of top 5 percent
and top 25 percent banks decline well after outggbvers. This latter
behavior might be explained by the flight to qualmhotive of investors
following a recession as they find deposits a ssfeing instrument. They
increase their deposit holdings following an ecomomownturn since
returns on all other assets are also low. Afterrdeession, they allocate a
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lower share of their income to deposits as retomsther assets on average
are expected to be higher compared to depositsthiéobottom 25 percent
banks, domestic and foreign deposits positively léee output by 1 and 3
quarters, respectively. Domestic deposits of the 26 percent show the
opposite behavior. They negatively lag the output3bquarters. Foreign
deposits of the same group negatively lead theeclggl 2 quarters. These
findings show that domestic deposits of top 25 @erdanks decline after
the output starts to recover and their foreign dépadecline before GDP
picks up. For top 5 percent banks, domestic deposatively lag the
output by 4 quarters while their foreign deposiisndt have any significant
relationship. Finally, standard deviations of cgali components of these
deposit measures show that deposits of bottom &®pebanks are 9 times
more volatile than output. The volatility of totalomestic and foreign
deposits decline monotonically with size. When weeaimpose deposits into
domestic and foreign, we observe that domestic slepare about 1.5 times
more volatile than foreign deposits.

Figures 4, 5, and 6 plot the cyclical component&BiP, total deposits,
domestic and foreign deposits for all, bottom aod 25 percent banks.
Figure 4 indicates that total deposits of the bot@b percent and top 25
percent banks generally move together except forsib-periods: 2012.Q1-
2012.Q3 and 2013.Q1-2013.Q3. In the former subegdetiotal deposits of
bottom 25 percent rise while those of top 25 pdrckatline. In the latter
period, we observe the opposite behavior.

Figures 5 and 6 decompose total deposits as daaasdi foreign. These
plots suggest that smaller and larger banks diifem each other after
2011Q3. Domestic deposits of top 25 percent baekdiree until 2012.Q2
whereas those of bottom 25 percent first increa011.Q3, then fluctuate.
Foreign deposits of all banks start declining iI02@3. In 2010.Q1, foreign
deposits of bottom 25 percent pick up whereas tbsep 25 percent keep
declining until 2011.Q1. In 2013.Q1 foreign depesitf top 25 percent
increase substantially while those of bottom 2% @et decline.
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Figure 4. Cyclical Behavior of Total Deposits
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Note 1: All the series are deviations of trend froynlical components of HP-filtered series.

Note 2: Shaded areas are recession dates.
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Figure 5. Cyclical Behavior of Domestic Deposits
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Note 2: Shaded areas are recession dates.
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Figure 6. Cyclical Behavior of Foreign Deposits
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Note 1: All the series are deviations of trend froyolical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

3.3. Cyclical Behavior of Equity

Table 5 displays the cyclical pattern of equity. Vdbserve that
contemporaneous correlations between the cyclicadlponents of equity
and output in all groups are insignificant at 5ceett. However, we find a
correlation coefficient of -0.28 for the upper 28&rgent and 0.28 for the
[50,75] percent group, both of which are significanl10 percent.

For all bank groups, correlation coefficients arestty negative and
significant when previous periods’ GDP levels ased) suggesting that
equity issuance lags the business cycle. In pdaticaquity of bottom and
top 25 percent negatively lag the cycle by 2 quart&his result might
suggest that these bank groups reduce their egagiyions by switching to
debt financing after the expansion takes off. Hosvefor top 5 percent, we
observe a positive co-movement between equity aadsl of GDP. Equity
of top 5 percent banks leads the output by 3 gusarfepossible explanation
might be that these banks increase their assetsaiSing their equity
positions when they expect an economic expansiorthen following
guarters. Finally, volatility results indicate thayclical components of
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equity of all bank groups up to bottom 75 percemt 4 to 5 times more
volatile than output while that of top 5 percen2ismes more volatile.

Table 5. Cyclical Behavior of Equity, Quarterly Data, 2003-2013
Relative  Contemporaneous

\olatility Correlation Cyclicality Phase Shift
[0, 25] 4.61 -0.21 Acyclical Lag (2 qtr, -0.40)
[25, 50] 4.92 0.06 Acyclical Lag (4 qtr,0.35)
[50, 75] 4.43 0.28* Procyclical Lag (1 gtr, 0.33)
[75, 100] 1.40 -0.28* Countercyclical Lag (2 q0,63)
[0, 95] 1.08 -0.25 Acyclical Lag (2 qtr,-0.46)
[95, 100] 2.01 0.11 Acyclical Lead (3 gtr,0.73)
All banks 1.12 -0.14 Acyclical Not clear

Note 1: Business cycle statistics the table are based on HiRered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is express percent; standard deviations of the remaixargable:
are normalized by the standard deviation of ouggstak(x)/std(Y)).

Note 3: *: Significant at 10 perce; **: Significant at 5 percent.

Note 4: In the Phase Shift column, numbers in gheses indicate the le-lag quarter and the corresponc
correlation coefficient, respectively.

Figure 7. Cyclical Behavior of Equity
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Note 1: All the series are deviations of trend froyolical components of HP-filtered series.
Note 2: Shaded areas are recession dates.
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Figure 7 displays the cyclical components of GDB aquity for bottom
25 percent, top 25 percent, and all banks. We tfimee sub-periods during
which the cyclical behavior of equity of smallestdalargest banks look
different from each other. The first period is betn 2008.Q1 and 2008.Q2,
right after the global financial crisis started. this sub-period, equity
issuance of bottom 25 percent banks rises dranfigitivhereas that of top
25 percent banks declines. Equity issuance of smatinks only starts to
fall one quarter after the decline in GDP. The sécsub-period is 2009.Q4-
2010.Q2, where the equity of smaller banks falld #rat of larger banks
increases. Here we find that equity issuance gfelabanks begins to rise
just before output recovers. Finally, the third faiod is between
2011.Q4-2012.Q4. In this sub-period, equity of dwtt25 percent banks
declines whereas that top 25 percent banks insease

3.4. Cyclical Behavior of Leverage

Changes in leverage reflect the changes in dedtivelto equity. Table 6
shows that leverage is more volatile than outpuh Hor the aggregate
banking sector and all bank groups. Smaller bamake igher volatility in
their leverage. Specifically, leverage of bottompé&scent banks is 3.5t0 5.5
times more volatile than output while that of topp8rcent is twice as
volatile as output.

Table 6. Cyclical Behavior of Leverage, Quarterly @ta, 2003-2013
Relative Contemporaneous

\olatility Correlation Cyclicality Phase Shift
[0, 25] 5.55 0.51** Procyclical Lead (3qtr, 0.51)
[25, 50] 4.63 0.28* Procyclical Lag (4 gtr, -0.29)

[50, 75] 3.55 0.19 Acyclical Coincidental
[75, 100] 1.64 0.33** Procyclical Lag (2 gtr, 0.56)
[0, 95] 1.65 0.45** Procyclical Lag (2 gtr, 0.55)
[95, 100] 2.01 0.03 Acyclical Lead (3qtr, -0.55)
All banks 1.57 0.38** Procyclical Lag (2 qtr, 0.52)

Note 1: Business cycle statistics in the table lamsed on H-filtered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is exméss percent; standard deviations the remainin
variables are normalized by the standard deviatf@utput (std(x)/std(Y)).

Note 3: *: Significant at 10 perce, **: Significant at 5 percent.

Note 4: In the Phase Shift column, numbers in gheses indicate the le-lag quarter and theorrespondin
correlation coefficient, respectively.
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For the top and bottom 25 percent banks, levermgeoicyclical while for
the middle 50 percent there is no significant @allty at 5 percent.
Leverage of bottom 25 percent has the highest nggaeaneous correlation
with output. This supports our previous observatiost banks prefer debt
financing over equity financing in good times astthave easier access to
the former in those times.

Leverage of bottom 25 percent and top 5 percenkddoth lead the
cycle by 3 quarters. While the former has a pasiterrelation, the latter
has a negative one. This might be due to the eapent of top 5 percent
banks that GDP will decline in the future, so thegrease their leverage
beforehand by reducing equity relatively more thabt. On the other hand,
bottom 25 percent banks decrease leverage by Bingeaequity and
decreasing debt in bad times. All other bank grolgus the cycle with
positive correlation except the middle 50 percent.

Figure 8. Cyclical Behavior of Leverage
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Note 1: All the series are deviations of trend froyolical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

Figure 8 plots the cyclical component of leverage tbp, bottom 25
percent and all banks as well as that of GDP. lages of top and bottom
25 percent banks mostly move together except ®fitet three quarters of
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2008 and first quarter of 2012, which are recesdiates. We also observe
that changes in the bottom 25 percent are muckerdargmpared to top 25
percent. Movement in the leverage of all banks asthg driven by the top

25 percent, especially after 2006.

3.5. Co-movement of Debt and Equity Financing

Table 7 reports the cross correlations of equitthweads, lags and
current level of debt, denoted by D. Debt has negatontemporaneous
correlation with equity for bottom 95 percent barksd the aggregate
banking sector.

Table 7. Co-movement of Debt and Equity FinancingQuarterly Data,
2003-2013

Dt-4 Dt-3 Dt-2 Dt-1 Dt Dt+1 Dt+2 Dt+3 Dt+4
[0,25] 0.25 0.31** 0.08 -0.05 -0.20 -0.26* -0.16 -0.17 -0.32**

[25,50] 0.00 -0.02 -0.07 -0.30* -0.30* -0.23 -0.01 0.23 0.45*
[50, 75] 0.15 0.24 0.34* 0.39* 0.46** 0.35* 0.18 0.04 -0.09
[75, 100] 0.04 0.10 0.07 -0.09 -0.26*-0.29* -0.28* -0.19 -0.06
[0,95] 0.20 0.11 -0.01  -0.30* -0.65** -0.61** -0.51** -0.36** -0.10
[95, 100] 0.08 0.18 0.29* 0.31** 0.19 0.19 0.12 0.16 0.29*
All banks 0.44* 0.38* 0.28* -0.04 -0.45** -0.46** -0.46** -0.32** -0.09

Note 1: Business cycle statistics in the table lamsed on H-filtered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standardeviation of output is expressed in percent; stahdfeviations of the remaini
variables are normalized by the standard deviatfautput (std(x)/std(Y)).

Note 3: *: Significant at 10 perce; **: Significant at 5 percent.

Note 4: In the Phase Shilolumn, numbers in parentheses indicate the lagdiuarter and the corresponc
correlation coefficient, respectively.

Behavior of top 5 percent banks and [50,75] pergeatip diverge from
the aggregate banking sector with their positiventemporaneous
correlation between debt and equity. For the botRinpercent, debt leads
equity by 3 quarters. This might arise from theché® equity financing to
meet capital requirements after an increase in deltbserved. For the
[25,50] percent group, equity leads debt by 4 quartA similar reasoning
might hold here. Higher equity increases banksac#p to borrow, hence
they increase debt financing.

Figure 9 Iillustrates the co-movement of debt anditggfor top 25
percent, bottom 25 percent, top 5 percent and ggesgate banking sector.
Switching between debt and equity financing is nm@nounced for top 25
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percent and the aggregate banking sector compaitsattom 25 percent and
top 5 percent.

Figure 9. Co-movement of Debt and Equity Financing

12

—o— Liabilities [75,100%]
4 | == Equity [75,100%)]
08+

ol S

.00

-04+

-.08 |

T a T ™ T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

el | o Linblfies 95,100%] il ¥ —o— Liabilities (All banks)
NS e Equity [95,100%] ! = Equity (All banks)
-100

T T T T T T T il T TToe]
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Note 1: All the series are deviations of trend froynlical components of HP-filtered series.
Note 2: Shaded areas are recession dates.

3.6. Cyclical Behavior of Profitability Measures

Table 8 displays the cross sectional correlatidngdifeerent profitability
measures as well as loan spreads with GDP anded&ds| and lags.
Contemporaneous correlations show that ROA and R@Ecyclical while
loan spread is strongly countercyclical exceptlfottom 25 percent banks.
ROA of top 25 percent and top 5 percent negativaty the cycle by 3
guarters while that of [25,50] percent group pusli lags the cycle by 4
guarters. Only ROA of [50,75] percent group posityvleads the output by
4 quarters. For top 25 percent, since assets goficad, a rise in GDP leads
to a decline in ROA through reduced net profitst ROE, similar story
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applies except for [50,75] percent group, for whRBDE positively lags
output by 4 quarters. Loan spreads of top 50 petwamks lag output by 1 to
2 quarters while those of [25,50] percent group likee output by 1 quarter.

Table 8. Cyclical Behavior of Profitability Measures, Quarterly Data, 2003-2013
Relative Contemporaneous

\olatility Correlation Cyclicality Phase Shift
Return on Assets

[0, 25] 0.32 -0.24 Acyclical Lead (1 qgtr, -0.25)
[25, 50] 0.11 0.00 Acyclical Lag (4 qtr, 0.58)
[50, 75] 0.07 0.12 Acyclical Lead (4 qgtr, 0.32)
[75, 100] 0.06 -0.10 Acyclical Lag (3 qgtr, -0.32)

[0, 95] 0.06 -0.08 Acyclical Lag (3 qtr, -0.19)
[95, 100] 0.03 -0.16 Acyclical Lag (3 qtr, -0.56)
All banks 0.04 -0.10 Acyclical Lag (3 qgtr, -0.29)

Return on Equity

[0, 25] 0.38 -0.15 Acyclical Lead (1 qgtr, -0.16)
[25, 50] 0.10 0.10 Acyclical Lag (4 gtr, 0.57)
[50, 75] 0.06 0.30* Acyclical Lag (4 qtr, 0.35)
[75, 100] 0.05 -0.01 Acyclical Lag (3 qgtr, -0.20)

[0, 95] 0.06 0.07 Acyclical Coincidental
[95, 100] 0.03 -0.19** Countercyclical Lag (2 gi9.43)
All banks 0.04 0.03 Acyclical Lag (3 qtr, -0.14)

Loan Spread

[0, 25] 0.44 0.03 Acyclical Not clear

[25, 50] 0.08 -0.39** Countercyclical Lead (1 g.44)
[50, 75] 0.05 -0.53** Countercyclical Lag (1 qt@.55)
[75, 100] 0.07 -0.43** Countercyclical Lag (2 g0.50)

[0, 95] 0.06 -0.45** Countercyclical Lag (1 qtr,.40)
[95, 100] 0.07 -0.46** Countercyclical Lag (2 gi8.54)
All banks 0.06 -0.46** Countercyclical Lag (1 gt6.50)

Note 1: Business cycle statistics in ttable are based on Hitered cyclical components of quarte
empirical time series (smoothing parameter: 1600).

Note 2: The standard deviation of output is exmess percent; standard deviations of the rema
variables are normalized by the standard deviatfautput (std(x)/std(Y)).

Note 3: *: Significant at 10 perce; **: Significant at 5 percent.

Note 4: In the Phase Shift column, numbers in gheses indicate the le-lag quarter and the corresponc
correlation coefficient, respectively.

Figures 10, 11 and 12 show the annuaized leve®A, ROE, and loan
spreads, respectively. While we observe a subatatitierence between the
top and bottom 25 percent banks in terms of alleaf@ntioned profitability
measures, it can be seen that the behavior ofggeegate banking sector
almost coincides with that of top 25 percent. 8tgrfrom 2005.Q2, ROA
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and ROE of top 25 percent banks decrease shamufitaBility of bottom
25 percent goes sharply negative in 2004.

Loan spread for the bottom 25 percent stays befaw df top 25 percent
and is more volatile until the 2008 recession. A#@08, loan spread of the
bottom 25 percent banks remains more volatile besgbove that of top 25
percent. This is possibly because smaller banksnareasing their profits
by charging relatively higher loan rates in ordeistipport their worsening
equity positions.

Figure 10. Return on Assets
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Note 1: All the series are denoted in levels.
Note 2: Shaded areas are recession dates.
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Figure 11. Return on Equity
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Note 1: All the series are denoted in levels.
Note 2: Shaded areas are recession dates.

Figure 12. Loan Spread
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Note 2: Shaded areas are recession dates.
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4. Conclusion

Understanding the financing behavior and profits ©hancial
intermediaries over the business cycle is esseritial capturing the
dynamics of real and financial macroeconomic aggey and deriving
policy implications. This paper studies the businegcle dynamics of
banks’ balance sheet items as well as importarfit@odity measures using
Turkish bank-level data for the 2003.Q1-2013.Q3iguer An important
novelty in this paper is that we conduct our analjer different size groups
of banks and document the volatility and correlaioof the cyclical
components of asset and liability side variablesvel as return on assets,
return on equity, leverage, and loan spread.

Our findings reveal that banks’ financing pattesieng the business cycle
vary both across time and within different sizeugp® Small banks finance
a significant fraction of their asset growth withuéy whereas large banks
depend more on debt financing. We also observe rtiast bank groups
switch between debt and equity financing over thsiress cycle. At the
aggregate level, assets and deposits of banksessevblatile than output
while credits, net worth, and leverage are moreatidel All of these
variables but net worth move procyclically. At tleeoss-sectional level,
assets and credits are procyclical for nearlyia#t groups and the volatility
declines sharply for top 25 percent banks. Seesriire countercyclical for
small banks and procyclical for larger ones. Degadisplay a procyclical
pattern for all size groups except for [75,100] geet size group.
Decomposing deposits into foreign and domestic, obgerve a similar
pattern. Banks in the top 25 percent differ frora thst whose foreign and
domestic deposits are procyclical. Equity issuanoethe other hand is
acyclical or countercyclical for all banks groupgldank credits are highly
procylical. The lead-lag patterns of bank balarteees items also vary with
size. In terms of the cyclical movements of creditsitom 25 percent banks
behave differently compared to those above thensbqoartile by leading
the cycle. Deposits of banks in top 5 and 25 pertznthe cycle whereas
those of the rest lead the cycle. Equity lags §wecfor all banks groups.
Finally return on assets and equity are acyclioalall bank groups while
loan spread is strongly countercyclical excepiimitom 25 percent.

These results highlight the fact that bank siza isignificant factor in
explaining the cyclicality of bank financing, imphg the importance of
incorporating heterogeneity in modeling the finaigcbehavior of banks.
From this perspective, this paper provides a retho$ empirical facts about
the cyclicality of bank balance sheets that shbaldhelpful to construct and
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assess theoretical heterogeneous models aboutifigasources of banks.
Although our findings suggest major differencesbank balance sheets
across size groups in terms of cyclicality, idemti§ the determinants of
observed heterogeneity in the degree of cyclicaligquires further

investigation.

The fact that balance sheet items of banks of réiffe sizes exhibit
heterogeneous behavior over the business cyclet ihayte different policy
implications as policy decisions targeting the aggte banking sector
might not always lead to better outcomes for atikogroups. Monetary and
macroprudential policy authorities might calibratesir policy decisions
based on the bank size, leading to welfare-impigpeimtcomes for the entire
economy.
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