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1. Introduction

Most central banks, particularly in emerging andalieping economies, require commercial
banks and some depository institutions to holdxadipercentage of their deposits and other
liabilities in the form of reserves at the centbainks. While its role has changed overtime,
policymakers, particularly in developing economiaften call the use of reserve requirement for
monetary control, and for prudential and liquiditgnagement purposeés.

In most instances the required reserve balancéstiatcentral banks are not remunerated or
are remunerated at a lower rate than the ratestofrr on alternative investments. Hence the
required reserves (RR) are usually characterizedmagmplicit tax on financial institutions.
However, the extent to which this tax burden isretidy banks’ share holders and consumers
has been an open debate among scholars and poliegsnd o examine the implications of
foreign exchange intervention by sterilizing withanges in RR for output and real exchange
rate changes, Reinhart and Reinhart (1999) pramdanalytical framework for the incidence of
RR tax. They argue that the incidence of tax depemdthe competitiveness of the depository
sector, the ability of bank customers to have acdesalternative banking products, and the
degree of competition within the banking systeftherefore, the extent to which reserve tax is
shared between bank customers and bank ownersafeperthe competition within the banking
sector.

Among the earliest studies, Dwyer and Saving (19&&)mer (1985) and Sargent and
Wallace (1985) provide a general equilibrium fraroewfor the reserve requirement and the
incidence of this tax. Black (1975) and Fabozzi ahdrston (1986) find that the incidence of
the tax falls entirely on depositors. The finditgsFama (1985) and James (1987), on the other
hand, do not support any relationship between vesequirement ratios and interest rates paid
on bank deposits in the United States. Thus, Faar@ament that the required reserve tax is
transferred entirely to borrowers was supportedebypirical findings in James (1987). In
addition, the empirical studies that find evidesapporting the argument of shared incidence of
RR tax among bank customers and shareholders idrthied States include Kolari et al. (1988),
Slovin et al. (1990), and Osborne and Zaher (199®). the case of Brazil, Carvalho and

! See Gray (2011) for detailed discussion on thenrpaiposes of reserve requirement and the currastipes of
this policy tool based on 2010 IMF survey of 12htcal banks.

2 See, for example, Kurul (2011) and Yayla (2007%) dome indicators on the degree of competition imkish
banking industry.



Azevedo (2008) find some evidences that the taxdigdpby RR is shared by bank owners,
customers and, in some cases, only by bank owners.

Using data on bank share prices and required resranges, this paper examines the effect
of changes in RR on banks’ stock prices in Turk2ging so, we test whether the tax incidence
is partially absorbed by the bank share holderg difgument here is that an increase in RR
ratios should depress the market value of banksedime associated tax should reduce the cash
flows for a bank (Slovin et al. 1990).

With inflation targeting as the main monetary pplabjective, the Central Bank of Turkey
(CBT) has been using a policy mix to deal with tdaital inflow, lower pressure on exchange
rate, and restrain the credit growth. To deal wgitinges in capital inflows and excessive credit
growth, CBT has lowered short term policy rateshas kept them constant in recent months
while increasing the required reserve rates severss® Besides historical data, recent and
more frequent changes in RR give us an opportunitiest the effect of this policy on share
prices, and derive some conclusions on the incel@nc¢his financial tax. Particularly, the effect
of recent changes in RR are more pronounced ngtdaue to the size and frequency of these
changes, but because market participants in theerdureconomic environment are more
interested in the RR hikes than policy rate chandéerefore, the market participants have
started to form their expectations of changes inifR&lvance of the monetary policy committee
meetings'

In this study, we analyze the behavior of daily bbatock returns around the RR ratio
changes over the sample period of 1988-2011 tovhether there exist abnormal returns, which
imply that RR tax is partially absorbed by bankrshalders. We construct event windows
starting from 30 days before the announcement ahgés in RR to capture possible formation
of the market expectation§o evaluate the overall effect of these changesfinateexamine the
Istanbul Stock Exchange (ISE) banking index thatuides price information of all ISE-listed

bank stocks. Second, we study individual bank nstuo determine if the changes in RR have

% Since May 2010, CBT has been using one-week rafgoas policy interest rate. After keeping theqyotate at it
7 percent level for the remaining of year, the bba& reduced the rate to 5.75 percent by Augukt.20

* Until recently, any changes on required reserves heen taken by the board; however the time ofting=eare
not publicly available. The recent change in CénBank law allows the monetary policy committee (E)P
members to take any decision on required resemeghe timing of MPC meeting are announced at #giriming
of the calendar year. However, the timing of decision required reserves are not restricted to Mie€ting, thus
any decision could be taken occasionally.



heterogeneous effects across banks. Because theseapproaches utilize a time series
framework, we also use a panel data framework $oedn if changes in RR have differential
impact on banks’ share prices depending on thaimnlesgs models, size and ownership types.

The results provide evidence that the changes irh&R observable significant effects on
commercial banks’ stock returns. Time series amépdata models also indicate that changes in
RR are partially predicted before the actual anpeorents are made and that the impact of
increases or decreases in required reserve rasearhasymmetric effect on stock returns. For
instance, we find that increases in RR have afsigni and negative impact on stock returns on
the day of announcements, while the decreases inigtificantly affect the bank returns on the
day after. Secondly, the asymmetric effect of iases and decreases in RR are also observed
before the announcement dates. While there are samdicant negative results showing that
increases in RR dampen the bank stock returnsngtatound 16 days before the announcement
day, the decreases in RR affect the returns sogmfly in a limited number of pre-event
windows. In addition, the study finds that larged goublic banks bear a larger share of the RR
tax, and that the remuneration of reserves hasramoimplications for the tax burden. Finally,
some heterogeneity across banks exists as reflbgtdidferences in signs and magnitudes of the
estimated coefficients.

This is the first paper that addresses the incid@idkR tax using Turkish data. To do so, we
have documented changes in reserve requirementdity requirement and remuneration of
reserve balances for more than two decades. Oy#rallresults in this study provide evidence
that RR are an implicit tax on financial institutg) and the burden of such a tax is partially
borne by banks’ shareholders. The contributionwof maper to the literature is that we address
more subtle questions by looking at the asymmeffiect of required reserve changes, the effect
of such changes when the balances are remunetatetiat extent changes in RR are predicted
before the actual event, and the implication ohstax for banks with different business models,
size and ownership type.

The remainder of this paper is organized as folldBection 2 discusses the data, section 3
describes the empirical methodology, section 4 gmss empirical results, and section 5
concludes.



2. Data

We use daily compounded returns for 16 banks listethe ISE. Bank names, tickers and
sample period for each bank are presented in Thbks of March 2011, the shares of these
banks’ assets, credit and deposit in the total ipgnkndustry are 74, 78 and 72 percent,
respectively.

In addition to analyzing stock return data, we doeunt the changes in required reserves for
Turkish lira and foreign currency liabilities sinttee late 19808Until March 2002, RR base had
only included deposits while for non-deposit ligtigs, banks were also required to hold free-
deposit, non-cash assets, such as sovereign batidshe central bank, and also vault cash
under liquidity requirement (LR) regulation. Sirtbe free-deposit under liquidity requirement is
in practice the same with required reserves, amngés of free-deposit ratio are considered as
an RR change and is included in the event constructherefore, our sample includes changes
in LR ratio until March 2002. In addition, both kish lira (TL) and foreign exchange (FX)
required reserve balances have been remunerategrtain periods. Since the remuneration of
reserve balances is a reduction in effective RIg, rae also examine whether the impact of
changes in RR on bank returns depends on the reatioreof reserve balances. The history of
RR and LR changes, and hence indicator variabeprassented in Tables 2, 3 and 4.

Table 4 indicates that there are 25 RR events afw20 are changes of TL liabilities and 15
are changes of FX liabilities. In addition, theme also several LR (8 for TL and 5 for FX)
events before March 2002. Therefore, combining bretjulations over the sample period of
09/1988-01/2011, we observe a total of 28 everitajhich the number of increases (decreases)
in RR is 17(13). As seen from Table 4, the evergschustered in early 1990s, and after 2008 as
global financial crisis (GFC) spread to emergingremnies. The wide use of RR in early 1990s
is mainly determined by the domestic economic @mvitent which is characterized by high

inflation, the extensive amount of public debt dhd large structural problems in the banking

® These banks are Akbank, Albaraka Turk Bank, AléfrBank, Asya Katilim Bankasi, Denizbank, Find&ank,
FortisBank, Garanti Bankasi, Halk Bankasi, § Bankasi,Sekerbank, Turk Ekonomi Bankasi, Tekstil Bankasi,
Sinai Kalkinma Bankasi, Vakiflar Bankasi, Yap! vee#i Bankasi. Turkiye Kalkinma Bankasi (TKBNK) is
excluded from the analysis since it is exemptethfRR regulation.

® The required reserve changes appear in Officiake@a before the markets open, and on the saméhdayentral
Bank also makes an announcement of such a chanie official web site covering some details. Inr@cases,
changes in RR may appear on the Official Gazettelwbould be published with some reiteration on shene
calendar day while the markets are still open.



industry. The use of RR during and after GFC of 722009 has been driven by external and
domestic conditions. For instance, the RR ratesTfokish lira and foreign currency liabilities
were lowered due to liquidity shortages stemmimgnfrsudden reversal in capital flows at the
beginning of crisis. However, the post-crisis imges in RR rates are due to rising financial
stability concerns which is mainly the acceleratidreredit growth fueled by capital inflow and
lax monetary conditions. As discussed above, tbentefrequent changes in RR are a part of the
new policy mix that the CBT has been implementiodhélp align financial stability with the

price stability objective by using macroprudentietruments.

3. Empirical M ethodology
3.1 Analysis of the Banking Sector

We use the following model to analyze the effedRBf changes on bank stock index:

XBank = B, + 8, XUW0Q + 3, RR+&,, (1)
where XBank and XU10Q are daily compounded returns for ISE-Bank and 18B-indices,
respectivelyRRis thesignedrequired reserve indicator variable as descriltovp andeg, is an
exogenous random shock to tKk8ankindex. XU100is included in the model to control for
other factors that may have an impact on bank steitkns. Due to the data limitation over the
sample period considered, it is not possible testtoot a consistent quantitative measure of the

size of each reserve requirement changes; therefrese indicator variables in this stifdy.

We define 30 different event windows as follows:
RR Ratio Change

To -1 0 1

7 A speech by Hakan Kara (Head of Research and Monétalicy Department of the CBT) at “BIS Chief
Economist Meeting” (Basel, 04/04/2011) nicely sumaes the recent policy of the CBT and its effeetigss. The
speech is available at http://www.tcmb.gov.tr/yietisimgm/H.Kara_BIS.pdf

8 As documented in Table 2, required reserve ratesiéferentiated with respect to maturities froatel 1980s to
mid-1990s. During this period, not all changes dd Rtes were uniform across maturities. In addjtimarginal
liquidity and required reserve rates were alsoiafddor some periods. However, we were not ableotastruct the
data series on deposits and other liabilities wifferent maturities or total reserve balances kethilities around
RR events. Thus, we were not able to construct resistent quantitative measure of the size of eaderve
requirement changes from late 1980s to mid-1990erd&fore, we define indicator variables to represbanges in
RR (or liquidity requirement until early 2000s)eaat



where T = -30, -29,...,-1. The RR indicator in equationi€ljlefined for the event window 3s:

+1in [T,,1] if RR ratio increase:
RR={—-1 in[T.1] if RR ratio decreas:
0 otherwise

We expect that increases (decreases) in RR dec(easease) the profitability of the
banking sector, since less (more) reserves ardéablaifor profitable investments. Accordingly,
we test the following hypothesis by using equafibn

H,:5,=0
H,:B,<0

Notice that there is no general rule for the chatéhe event window. For instance, Dann
and James (1982) use a 26-business day event @slilerne and Zaher (1992) have an 11-day
window to examine the effect of changes in RR omkbgtock returns. In their study for Brazil,
Carvalho and Azevedo (2008) use a 6 business dagowi, where they argue that the event
window should not be too long to be contaminatedttyer innovations but also not too short to
let out eventual price corrections. Therefore his study an event window map extending up to
30 days before the event date is used to capterpdhsible effects of changes in RR on stock
returns® We examine bank stock returns starting 30 daysrbeévent days since market
participants could start forming their expectatidmsg before the actual announcements which
depend on any information or signal revealed bycttral bank[T,, 1] period coversl, days
prior to the event, the event day and the day .aBefining the event window in this way, we
aim to capture the future, contemporaneous ancethgbanges in the stock returns as a response
to changes in reserve requirements.

More than half of the banks included in tKBankindex are also included in thJ100

index. This causeXU100to be correlated with the error tergn. Therefore, we use instrumental
variables methodology to consistently estimate gheameters of Model (1) (and Models 2-5

below). The instruments we employ are the firstyflo and tenth lags ofU100and the first lag
of MSCI Emerging Markets IndeéX:’> We also calculate the heteroskedasticity- and

° Slovin et al. (1990) use a similar approach.

19 We examine 30 different event windows which aB®[1], [-29,1], ...... [-1,1].

" The lags of instruments are chosen so that theofitifle Sargan-Hansen test of overidentifying retitins is not
rejected and the null of the Kleibergen-Paap testhether the equation is under identified is rtgec
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autocorrelation-robust (HAC) standard errors byngsbandwidths selected according to the
procedure described in Newey and West (1994).

Model (1) captures the overall effect of changeRkin the whole event window defined as
[To,1]. However, the effect of changes in RR on batokks prices might differ depending on
whether the extent of the Central Bank RR policfully predicted. If the timing or the extents
of these changes are not fully predicted, the immdcthe policy change might be more
pronounced on the event date or the day after. laogly, we partition the event window into
three periods defined a8I[fTo,-1], t=0, and t=1 to disentangle the RR effectroteese sub-

periods. Specifically, we estimate the followingaeb

XBANK = G, + B, XULOQ + B, RRBeft 5, Da@ Signetd 5, RRAft,, (2)
where RRBef and RRAft represents before and after the evenR&fchanges, and they are
defined as follows:

+1in [T,,—1] if RR ratioincrease:
RRBef={—1 in[ §,—1] if RR ratio decreas
0 otherwise
where T = -30, -29,...,-1. Since the window after event dsyonstrained to one day only,
RRAftis defined by following equation.
+1latt=1if RR ratioincrease:

RRAff ={—1 att=1 if RR ratio decreas:
0 otherwise

The last indicator variable is defined by followiaguation.

+latt=0if RR ratioincrease:
Day0Signed={—1 at& 0 if RR ratio decreas
0 otherwise
Similar to Model (1), we test the following hyposi®s in Model (2):
H,: 5 =0
H,:5 <0,
where i =2, 3, 4.

? The MSCI Emerging Markets Index is a free floajsated market capitalization index of emerging netsk As
of May 30, 2011, the MSCI Emerging Markets Indexsisted of the following emerging market countrgliaes:
Brazil, Chile, China, Colombia, Czech Republic, pigyHungary, India, Indonesia, Korea, Malaysia, Mex
Morocco, Peru, Philippines, Poland, Russia, Soltlc# Taiwan, Thailand, and Turkey.

8



The models introduced thus far capture differepeass of the effect of changes in RR on
banks’ stock returns. Another relevant questiorthia context, is whether changes in RR have
an asymmetric effect on bank returns. While it nhigh reasonable to expect that the decrease or
increase of RR rates have a symmetric effect ok peaofitability, the perception by the market
or the macroeconomic environment in which thesengbs are made could be systematically
different. For instance, the decreases in RR apecdlly made when there are substantial
liquidity problems in the banking sector which miigge coupled with overall economic distress.
During such periods, the banking sector might helveady suffered losses, hence the decreases
in RR may not be perceived by the market partidgpas a factor that could contribute to the
overall strength of the banks’ balance sheets. l@nother hand, increases in RR would occur
when there is a boom in credit growth or when offreancial stability concerns are risinglf
there is no structural change in market competitemm increase in RR would be made in an
environment in which the banks’ share holders apeeting high returns. Therefore, the degree
to which the monetary policy decision is pronouneedthe share returns could depend on
economic cycle.

Models (1) and (2) assume that the effect of irs@saand decreases in RR are symmetrical.
To address the possible asymmetric effect of chemgdrR on bank share prices, we use the

following specification:

XBank = (3, + ; XULOQ + 5, RRBeflper 5; RRDayine 5, RRAfi
+ GsRRBefDec+ 3; RRDayDge 3, RRAfDec:,,

where dummy variables are defined as follows:

@)

1in [T,,—1]if RR ratio increase

RRBeflnc= _
0 otherwise
and

1in [Ty, —1]if RR ratio decrease

RRBefDec=
o {0 otherwise

where § = -30, -29,...,-1 as before. The other dummy vaesbRRDayIn¢ De} and

RRAftIng Deg; also takes value of one on the event day or theafi@y, respectively, if RR

13 In particular, the required reserve increases aftd-2010 support this argument.
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ratio increases (decreases). It is important te nibat the dummies are rgnedin Model (3).
The hypotheses being tested in this case arelas/fol

Ho,: 5 =0 Hy:8,=0

H,:5 <0 H,:B, >0,
wherei =2, 3,4ang =5, 6, 7.

As discussed earlier, the international evidenggessts that in most instances RR balances
are not remunerated. Over the sample consideréuisrstudy, there are periods during which
CBT also has not remunerated both Turkish lira &Xd required reserve balances. The
remuneration of reserve balances decreases thenedetion cost or the tax burden introduced
by this policy; hence it partially eliminates thistdrtion emanating from monetary policy. When
the central bank starts (eliminates) the remur@ratif reserve balances, it effectively reduces
(increases) the RR ratio. The marginal effect giagicular RR change on stock returns could
vary depending on whether reserve balances arenexemed. Therefore, we construct the
following model to examine whether the remunerattérRR balances influences the extent of
changes in RR on stock return.

XBank = 3, + 8, XUL0Q + 3, RRDecNR- 3, RRDgCR3, RRINgNR,  RRIACR, (4)

whereRRDecNR (RRIncNRre dummy variables for decreases (increasegquinred reserve
rate when there is no remuneration, &RDecR (RRIncRyre dummy variables for decreases
(increases) in required reserve rate when therenmineration, hence RR changes are defined
based on whether reserve balances are remunerated.

In equation (4), we assume that the interest nffierehce between market rates and the rates
at which reserve balances are remunerated areacwnstowever, this difference might affect
the marginal impact of changes in RR on returnscofdingly, we construct a continuous
measure of the difference between returns on redemlances and market returns that can be
earned elsewhere on banks assets as follows: Asx& for TL and FX asset returns, we use the
benchmark Turkish treasury bill/bond returns ané-oronth LIBOR rate on USD and Euro,
respectively. The interest rates applied to TL &Xdrequired reserves are determined by the
CBT based on the market conditions, and the prcefimancial stability objectives. The market

rates and interest rates on RR are presented ile Adh and Figures Al to A4 in the appendix.

10



Having both interest rate measures, we calcula&edtio of rates on required reserves to market
rates as follows:

Rates on Reserve
Market Rate

RDif changes between zero (RR balances are not remederand one (the rates on RR

balances are close to the market return). Anotlssiple measure for the difference between
rates on reserves and market rate is the simptarlidifference rather than the ratio above. The
linear difference, however, has the disadvantage ith does not distinguish between the
following two illustrative cases: (i) RR interestte is 1% and market rate is 2%; (ii) RR interest
rate is 99% and market rate is 100%. In both cabes,nterest rate differentials are equal,
however in the first (second) case the interest paid on reserves is 50% (99%) of the market
rates.RDif accurately reflects the significant differencewssn the two cases.

To summarize, we use the following model to testithpact of interest rate differentials on
stock returns:

XBank = 3, + 8; XULOQ + 3, RRInct 33 RRINCRDi#-3, RRDeefs RRDecRBi,,(5)
where RRInc( De() is a dummy variable for increases (decreases) i mtio, and
RRIncRDif( RRDecRDifis the interaction term which equ&&incx RDif ( RRDes RDJf. A

value of RDif that is close to zero (one) implies a higher (Igweffective RR rate, and the

impact of a change in RR rate is expected to bleenigower)™
3.2 Individual Bank Analysis

In addition to examining the aggregate effect adrddes in RR on the banking sector as a
whole, another important question is whether thpaah of changes in RR may differ across
banks. A different impact across banks could besetqul since their customer profile and the

share of each bank in total industry, and henced#gree of competition is differelt.These

14 As in previous two models, it is important to oh&ethat we do not ussigneddummies in model (5). The
dummy variables foRRIncandRRDecare simply 1 for changes in RR and 0 otherwise.

15 For instance, Gunalp and Celik (2006) provide sewidence that over the period of 1990-2000 Turkiahking
industry has displayed monopolistic competitionusture. Kurul (2011) presents some concentratiod an
dominance indicators for the deposit and loan mtarkdurkey. She finds that the degree of compmtitior the
loan market is larger then the market for depo&itsploying a discrete choice structural demand mdden et al.
(2011) also find more competition in credit markatd larger welfare loss for depositors duringgbgod of 2001-
2009.

11



factors would determine the extent to which bankst@mers and stock holders would share the
incidence of RR tax (Reinhart and Reinhardt, 1998@grefore, we use the following models to

address the impact of changes in RR at the bark lev
BanK = 4, + 8, XUL0Q + B, RR+&,, (6)
Bank = 4, + 4, XULOQ + 3, RRBef+ 5, Da§ Signed S, RRAfE,, (7)

BanK = 3, + 8, XUL0Q + 3, RRBeflnc+ 3, RRDaylne 3, RRAf|

8
+ 3;RRBefDec+ 3, RRDayDge 3, RRAfDec,, ®

where BanK indicates daily compounded returns for bami timet, andXU100and dummies

relates tdRRare defined as before.

The shareholders of individual banks would havestogieneous information or different
priors on the timing and content of central bankigyochanges. In addition, even if the
asymmetric information about the policy changeuled out, the effect of this policy might differ
across banks since their financial structure aféerédnt around the timing of any event.
Therefore, the results from estimating equatiorfssdduld be considered as a possible outcome
of information heterogeneity or ability of each kda avoid tax incidence.

In equations (6) and (7), the null hypothesis & thanges in RR do not have any impact on

stock returns of individual banksi; : B = 0) against the alternative that increases (decrgases
RR have negative (positive) impact on bank retufif: 3 <0). In a similar vein, the
alternative hypotheses for equation (8) &g 3 <0 andH, : 3, >0 wherei = 2, 3, 4 ang = 5,

6, 7. These equations are estimated using ordileast squares with heteroskedasticity and
autocorrelation corrected standard errors (HAC).

The event window considered for the analysis oividdial banks is [-5, 1]Unlike the aggregate
analysis above, we are interested in examiningctbss sectional variation across individual
banks, bank groups, business models and ownersdtiper than the evolution of investor
expectations over event windows that have diffeneidths. Therefore, we select a single

window of [-5, 1] for the individual bank and paralalysis.

12



3.3 Pand Analysis

In addition to time series analysis on banking@eand individual banks, we also consider
panel analysis to investigate the effect of charigeRR across cross-sectional units (banks),
which would enable us to answer more subtle quesisoch as whether the incidence of RR tax
depends on ownership (public vs. privdfe)size (large vs. small) or business model
(participation banks vs. others) of individual bafkTo address these questions, we extend

model (8) to a panel data framework as follows:

4 7

Bank =4, + 3, XUL0Q + (B X,+6, X, * LargeB+> (B, Y;+J, ¥* LarggB u +£,(9)
k=2 k=5
4

Bank = 3,+ 8, XULOQ, +> (B %, +6 %, * Puba%+i(ﬁk Y, +J, Y* PulBu+e, (10)

k=5

(
Bank =4, + 4, XUL0Q, +Y (B %, +6, %, * PartE)+i(ﬁk Yo+ S, Y+ PartBru e, (11)
(

2

k=2

4
= k=5
4

Bank =3, + 8, XUL0Q, +> (B X, +6 %, * PGFC}+i(ﬁk Y,+0, Y* PGHGu+eg, (12)

2 k=5

where Bank indicates daily compounded returns for baak timet, p; is the bank fixed-effect,
X, = RRBefln, X, =RRDayln, X, =RRAftIn; Y, = RRBefDe, Y;=RRDayDe, and
Y, = RRAftDe: are defined as beforéargeB PubB PartB, and PFGC are dummy variables

that are equal to 1 for large banks, public bapksticipation banks and for post-global financial
crisis period (after November 1, 2008), respecfivélEquation 12 allows us to see whether
changes in RR have different impact on stock retuwaring and after global financial crisis.

During this period the CBT has extensively used piRcy. The RR dummies for the panel

model are defined over the event windb[-5, 1]. We estimate equations (9)-(12) using panel
fixed effects and adjust the standard errors faoa@orrelation and heteroskedasticity. The
hypotheses for changes in RR are similar to thlegewe test using equation (8). In addition, we

test the following hypotheses for RR changes aatt thteraction with dummy variables:

16 Public banks are HALKB, and VAKBN whose majorityshares are state-owned

' Large banks are GARAN, ISCTR, YKBNK, VAKBN, AKBNKand HALKB.

18 “participation bank” is the term for those bankattoffer interest-free banking. Participation baitkour sample
are Albaraka Turk Bank and Asya Katilim Bankasi.

19 To make sure that results about the large barksar driven by the large public banks, we re-estéd the
model by excluding the large public banks from treup of large banks. The results are qualitativahy

quantitatively similar.
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H,:8+8=0 Ho:B,+9, =0
H,:8+8<0 H,: B, +9, >0,
wherei =2, 3, 4 angl=5,6,7.

To summarize, while employing different methodoésgiour main objective is to test the
hypothesis that reserve requirements are a taxaokimg activities, and the cost of this tax is
partially borne by bank stockholders. The main clehihere is that the regulatory changes about
RR may affect the present value of the bank equltie altering the expected value of the cash
flows. In this case, if the changes in RR are upgated and assuming that the markets are
efficient, an increase in RR, for instance, wouldpreess the bank share prices on the
announcement day, or the day after if the invedimtber refine their estimates about the stock
prices?® However, if the market players fully or partiaiyticipate these changes in advance,
information about the new policy will be reflected stock prices before the event date
depending on how expectations are formed. Accohgirogne should also examine the pre-event

dates to uncover the effects of the policy change.

4. Empirical Results

4.1 Banking Index Results

Table 5 presents the baseline Model (1) resultshferall event windows, i.e., [-30, 1], [-29,
1],..., [-1, 1]. Results indicate a strong positiwdationship between the banking sector index
and ISE-100 index with the coefficient of 1.3 otke event window. The RR coefficient is
negative over the entire window, which confirms theoretical prediction. Except for a few
cases, these coefficients are statistically sigaift at the conventional levels for event windows.
For instance, when the RR ratio increases (decsgase average, banking index return in the
event window [-10,1] (that is in the 10 day perfibr to the change in the reserve requirement)
is 0.196 percentage points lower (higher) thanrgpleeiods. In addition, the significance of RR
coefficient is larger for narrower event windowsglicating an increased amount of information
being revealed. The baseline model results forosactanalysis provide evidence that the

increases in RR have significant negative impadbamk equity prices implying that the cost due

2 1n our empirical analysis, we constrain the eweinidow with one day after the announcements. Whiéeimpact
of any news on the stock prices would be immedsdere remaining adjustment might occur on the di®y,aas
the investors may have further information follog/iithe announcements.
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to RR tax is partially shared by the bank stockard@* As discussed before, Model (1) assumes
that the effect of increases and decreases in BRRyanmetric.

The results for Model (2), which examines whether impacts of changes in RR differ
during sub-event windows, are presented in Tabl€h@. results show that changes in RR are
consistently pronounced on the event day and ondthe after. There are some pre-event
windows, however, in which increases in RR havaigant negative impact on stock returns.
These results imply that RR changes are partialljcipated, thus there may be information
leakage or some revealed information through differcentral bank communication channels
before the actual announcement is made. We seesvieowsignificant corrections in the stock
prices on the event day and the day after, as atelicby the magnitudes of coefficients. In
addition, the results presented in Table 6 shedesbght on the source of significance of
aggregate RR indicators of Model (1) implying thadst of the corrections in prices occur on the
event day and the day after.

Table 7 reports the banking sector analysis resaddressing the asymmetric effect of
increases and decreases in RR. This model disdesating direction of changes in RR, and also
examines whether the impacts of changes in RRrddiging sub-event windows. Results
provide evidence that RR changes have an asymmetféct on share prices. The first
observation is that increases in RR have signifieaid negative impact on stock returns on the
day of announcements, while the decreases in RRigmdicant on the day after. Secondly, the
asymmetric effect of increases and decreases imi@Rlso observed before the announcement
dates. While there are some significant negatisalte showing that increases in RR dampen the
bank stock returns starting around 16 days befmeeahnouncement day, the decreases in RR
affect the returns significantly in a limited numlazé pre-event windows.

Another important observation is that the magnitudethe coefficients (in absolute term)
for decreases in RR tend to be larger than thasmdoeases in RR. One possible explanation is
that increases in RR tend to be implemented maguéntly and in smaller amounts than the
decreases in RR. For instance, when global finararigis started spreading to emerging
economies, central banks took swift liquidity meaasuby lowering required reserve and policy
rates. Thus, the CBT reduced the RR rates on TLRdiabilities at once, by one and two

2L The significant negative coefficient of requireserve dummy implies that decreases in RR havéiymshpact
on share prices, thus increases in banking prdditsto decreases in RR are also shared by thestachkholders.
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percent, respectively. However, as part of the raygepolicy exit strategy in last quarter of
2010, the CBT increased the RR rates on TL liaédito pre-crisis level by 0.5 percentage
points with two hikes; and on FX liabilities the R&es increased by 0.5 percentage points twice
and then by one percent.

Results in Table 7 also indicate that there is tsuihigl variation in the effects of changes in
RR across the various subcomponents of directiochainges and the timing of events. In
addition, the significant negative effect of ingesa in RR also reveal information about the
market's belief that reserve requirements impounfdrimation about the stance of monetary
policy confirming the linkage between monetary pplilecisions and asset prices documented in
the literature. On the other hand, the asymmeffececould also be attributed to the market
participants’ heterogeneous beliefs about the ouraand purpose of increases in RR and
decreases.

The results for changes in RR and their linkageh wemuneration of reserve balances are
presented in Tables 8 through 10. The results bleT&a indicate that the increase in RR have
more observable significant effect on bank markatues than the decrease in RR when the
remuneration is taken into account. The coeffigeot both increases in RR and decreases
without remuneration have correct signs. Howeues, dtriking result here is that the effects of
increases in RR vary markedly depending on whettherreserves are remunerated. First, the
patterns of significance of increases in RR ovesnéwindows are not similar indicating that
increases in RR without remuneration are mostlycguatted. The more important observation,
however, is that the absolute sizes of the “RRease” coefficients when the reserve balances
are not remunerated are, on average, significdatgyer than the coefficients when reserves are
remunerated. These findings indicate that the ntarkesponse to increases in RR depends on to
what extent the intermediation is lowered by renmatieg the reserve balances. In other words,
when reserves are not remunerated, the change ofitspdue to increases in RR alters
shareholders’ expected returns more than when #h@ntes are remunerated, thus induced
change in share prices are higher.

We expect the coefficient of decreases in RR teelayositive sign. In Table 8a, however,
RRDecIntPayhave several negative and significant coefficiet¢hile the signs are not
consistent with theoretical predictions, the negatoefficients may imply that the decreases in

RR coupled with remuneration are indicative of ¢ingal problems in the banking system. Thus,
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the market participants do not perceive the newa décrease in RR necessarily as a positive
signal for stock returns when reserves are remtetbra

The empirical results for changes in RR and remati@r covering foreign currency
liabilities in Table 8b are partially consistenttiviRR changes on TL liabilities. The main
difference here is that the coefficient of the deses in RR when FX reserves are not
remunerated is statistically significant and pesitover the event window but only at 10 percent
level while increases in RR without remuneratiorehaimilar pattern with Table 8a. However,
the magnitude of the coefficients for increaseRihand decreases without remuneration vary in
absolute term, indicating differences in marketcpption and economic environment in which
these policies are being implementéd.

The estimation results incorporating the ratio & Balances’ returns to market asset returns
(RDif ) in Model (5) are presented in Table 9 and 10Thrand FX reserves, respectivéfy.

Results in Table 9 shows that wh&Dif approaches to zero, an increase in RR signifigantl
reduces the bank stock returns. The coefficienRBINCRDif(= RRIng RDIf is significantly
positive for the intervals close to the event datplying that as the interest paid to the reserves
approaches the market interest rate, the negathgadt of RR increase on bank returns
diminishes. Positive coefficients dRRDecare also consistent with the prediction that RR
decreases have positive effect on stock returnsnwRBIif is close to zero. However, the
coefficient of RRDecRDif=( RRDec RDjiis significantly negative for the intervals clase
the event date indicating that as the interest fmattie reserves increases, the positive impact of
the RR decrease on bank returns decreases andftitiatn certain point this impact becomes
negative, i.e., decreases in RR reduce bank retdaneexample, in the event winddw5,1], the
coefficients of RRDe@nd RRDecRDifare 0.650 and -1.394 respectively. When the vafue o
RDif increases beyond 0.81,a decrease in RR decreases the bank returns. faieera

decrease in RR normally increases the bank retbrrisf the Central Bank is already paying an

22 The coefficient of “RRIncIntPay” is not estimatiedTable 8b due to multicollinearity.

% The interest rates paid on required reserve bataare documented for the period of 1988-2010tlamdlata are
available from the authors upon request. Sincebneking index data is only available after 199 #ample
periods for TL and FX reserves in model (5) areudayn 3, 1997- July 1, 2011 and December 30, 1908+ 1,
2011, respectively. To have comparable resultdJf8$ and Euro, the analysis period for FX balantegssfrom
the date on which Euro is started to be used ameectible currency.

% Recall that marginal effect of a decrease on lankns equalf,+BsRdif (See Equation 5). When Rdif=0.61, the
marginal effect becomdi+psx0.61 which is statistically significant. This isi€ for all RDi#0.61.
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interest to the reserves close to the market isteates, the market perceives this decrease in the
RR as a negative signal about the banks conditiadsthe bank returns decreaSeThe results
for FX required reserve changes with the rationdérest rate on RR balances and USD Libor

presented in Table 10 are largely similar to thsailts in Table $°
4.2 Individual Bank Results

Table 11 presents the results from estimating émugb to 8. The aggregate analysis carried
thus far is, to some extent, confirmed when indigicbanks are taken into consideration. As we
move from Models 6 to 8, the effect of RR changesraore pronounced since we see more
significant effects of these changes on indivicaehks stock returns. For instance, the negative
significant effect of changes in RR on bank mankates are only observed in case of three
banks in model 6, namely for ASYAB, TEBNK and VAKBINimilar to aggregate analysis
above for model 7, the RR changes are more efteaiv the event day or the day after as
columns 6 and 7 indicate, and are effective foy &x6YAB, TEBNK and VAKBN before the
announcement.

Model 8 for individual bank analysis also providere evidence on the asymmetric effect of
changes in RR while this is less observed comptueithe aggregate analysis. The effect of
increases in RR on bank stock returns is conslgterd@gative, except for one case, when
coefficient estimates are significant. On the othand, for decreases in RR, the sign of
significant parameter estimates vary across bakksliscussed above, the theoretical prediction
is that the coefficient for RR decreases is expettebe positive indicating that the associated
tax reduction would increase the cash flows andefbee profits for a bank. The economic
environment in which decreases in RR take place nwynecessarily yield results that are
consistent with the common prediction. For instarfcénere is an overall economic distress, the
effect of such an event may not be uniform acrtes ldanks as their business models and
customer profiles are different. Hence, both negatind positive significant parameter estimates

for decreases in RR across banks indicate hetegogsrstructure in banks’ balance sheets.

% The investors might think that the banking settas structural or liquidity problems because eveugh the
Central Bank has been paying an interest rate ¢totee market interest rate, it still sees a rteedecrease the RR
rate.

% Note that Table 9 and 10 are not fully comparadseparameter forRRIncIntDiff is not estimated due to
multicollinearity of variables in Table 10.
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4.3 Panel Data Results

Table 12 reports the results for panel data mddlinvestigate the effect of changes in RR
across time and cross-sectional units. In spetidioa (A) through (D), we define the different
dummy variables based on characteristics of baokpy to examine whether the effect of RR
changes differ across these groups. As discussedealthe CBT has been using required
reserves as a main policy tool after the globaaritial crisis to mitigate any rise in macro-
financial risk in the banking system. SpecificatiOh) tests whether changes in RR have
different effects on bank returns in pre- and moitis periods. Coefficient estimates for the
extended model indicate that the effect of increaeeRR on bank returns is larger after the
crisis when compared to the pre-GFC. The reasoitnhig that the increases in RR after GFC
have been in considerable sizes and more fregbantlefore, and they were coupled with the
elimination of remuneration for TL liabilities. Smudly, increases in RR in the framework of a
new policy mix implemented by the Central Bank nhiglave been perceived by the market
participants as permanent which is expected to dantpe bank profits more than temporary
changes. The impact of a decrease in RR is noffisgmtly different for pre- and post-crisis
periods. This is possibly because there are onbyR®R decrease events after the crisis.

Other specifications presented in Table 12 alscatd variation across bank groups and the
size of banks. Large banks, participation banksl jpnblic banks seem to be affected more
adversely from increases in RR when compared tamther banks. The period of impact also
seem to be different among bank groups. Large baekgns decrease during the whole event-
window, whereas participation banks’ returns desegare- and post-event windows, and public
banks’ returns decrease on the event day onlyll¥itiee impact of increases in RR are more
pronounced than decreases as the significanceeojotht hypothesis includiniRRbefinc*D,
DayincO* D andRRaftinc* D indicate. Results presented in this section oividdal banks and
bank groups provide some policy guidance in thesasé¢hat the Central Bank can have a clearer
picture of how an increase in RR ratio affect lsawkh different characteristics such as size and
business model.
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5. Conclusions

Required reserves have recently been used as otiee ahain monetary policy tools in
Turkey. In particular, this tool has been used mexéensively to deal with the structural
liquidity problems during the recent global finaactrisis. On the other hand, in the post-crisis
era, increases in RR have been more frequent,endurrent level of RR rate is considerably
higher compared to most other emerging and advacmeomies. The recent increases have been
used to cope with the problems related to the surgapital inflows, accelerated credit growth
and the appreciation of domestic currency.

In this paper, we analyze one particular channmelutgh which the RR policy affects banks.
Specifically, we examine the reaction of banks’cktoeturns to the changes in the required
reserve ratio to see whether bank shareholderstbedurden of the required reserves tax. We
also address more subtle questions and provide e rdsaggregated analysis on the
predictability of changes in RR, the implicationsremuneration of reserve balances on RR
changes, and how the impact of those changes \atess different bank groups with different
ownership, business model and size.

Analysis results provide evidence that increaseeserve requirements significantly lower
bank returns indicating that stockholders sharebtivelen of the required reserve tax. Required
reserves changes are partially predicted by thestovs before the actual announcement date,
and increases and decreases in RR rates haveramasyc effect on stock returns. In addition,
there exists some heterogeneity across bankslasteef by differences in signs and magnitudes
of the estimated coefficients. Finally, large anblx banks bear a larger share of the tax, and

the remuneration of reserves has important impdinatfor the tax burden.
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Table 1: List of Banks and the Sample Period

Bank Name Ticker Start Date

Akbank AKBNK 27-Jul-1990
Albaraka Turk ALBRK 2-Jul-2007
Alternatifbank ALNTF 4-Jul-1995
Asya Katilim Bankasi ASYAB 15-May-2006
Denizbank DENIZ 4-Oct-2004
Finansbank FINBN 5-Feb-1990
Fortis Bank (Disbank) FORTS 14-Sep-1990
Garanti Bankasi GARAN 7-Jun-1990
T. Halk Bankasi HALKB 11-May-2007
Is Bankasi (c) ISCTR 5-Jan-1988
Sekerbank SKBNK 11-Apr-1997
T.Ekonomi Bank TEBNK 29-Feb-2000
Tekstilbank TEKST 24-May-1990
T.S.K.B. TSKB 6-May-1988
Vakiflar Bankasi VAKBN 21-Nov-2005
Yapi ve Kredi Bank YKBNK 11-Jan-1988
Banking sector index XBANK 3-Jan-1997
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Table 2: Required Reserve Rates (%)

Comm.
Number

Announc.
Date

Turkish Lira

Foreign Currency

Demand Time deposit/Other

Deposit

Demand

Liabilities Deposit

Time deposit/Other
Liabilities

88/3

8/2/1988

17 20

20

88/4

9/12/1988

14 20

20

88/5, I/A-L

10/12/1988

14 25

20

89/1

5/12/1989

<3-month: 20
>= 3-month and <=1-year: 10
2-year VRD: 8
3-year VRD: 6
4-year VRD: 4

5-year VRD: 2 25

20

89/2

11/11/1989

1-month: 20

>= 3-month and <=1-year: 10
2-year VRD: 8

3 -year VRD: 6

4 -year VRD: 4

5 -year VRD: 2 25

20

90/1

5/1/1990

1-month: 19
>= 3-month and <=1-year: 9
2 and 3 -year VRD: 6

4 and 5 -year VRD: 2 25

20

1-H

8/17/1990

20

18

90/3, I-J

12/29/1990

17.5

1-month: 17.5

>= 3-month and <=1-year:
8.25

2 and 3 -year VRD: 6

4 and 5 -year VRD: 2

Jan. and Feb.
1991: 18.5
March 1991 &
after: 17.75

1- month: Jan. and Feb. 1991:
18.5

March 1991 and after: 17.75
>1-month: Jan., 1991: 17.5,
Feb. 1991: 16,

March 1991 and after: 15

1-M

7/3/1991

17.75

1- month: 17.75
>1-month: 15

91/1, 1-N

7/13/1991

1-month: 16

>= 3-month and <=1-year: 7.5

2 and 3 -year VRD: 6

4 and 5 -year VRD: 2 175

1-month: 17.5
>1-month: 14.5

94/1, 1-Y

1/28/1994

0 0

0

94/2, I-AIA

2/10/1994

1-month: 16
>= 3-month and <=1-year: 7.5
2 and 3 -year VRD: 6

4 and 5 -year VRD: 2 175

1-month: 17.5
>1-month: 14.5

94/3, I-A/B

4/5/1994

16
MRR: 8

1-month: 16

>= 3-month and <=1-year: 7.5
2 and 3 -year VRD: 6

4 and 5 -year VRD: 2
Marginal RR: 8, and MRR for
VRD: 0

175
MRR: 10

1-month: 17.5
>1-month: 14.5
Marginal RR: 10
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Table 2: Continued

Turkish Lira Foreign Currency
Comm. Announc. |Demand Time deposit/Other Demand
Number Date Deposit Liabilities Deposit Time deposit/Other Liabilities

1-month: 16

>= 3-month and <=1-year:

7.5

2 and 3 -year VRD: 6

16 4 and 5 -year VRD: 2

94/4 8/12/1994 |MRR: 8 Marginal RR: 8

1-month: 17

>= 3-month and <=1-year:

8.5

2 and 3 -year VRD: 7 1-month: 18.5

17 4 and 5-year VRD: 3 18.5 >1-month: 15.5

95/1, I-A/G  1/27/1995 |MRR: 9 Marginal RR: 9 MRR: 13 Marginal RR: 13
96/1 7/22/1996 8 11
99/1 12/10/1999 6 11
2000/1 11/25/2000 4 11
2001/2 8/8/2001 4 11
2002/1 3/29/2002 6 11
2008/7 12/5/2008 6 9
2009/7 10/16/2009 5 9
2010/5 4/26/2010 5 9.5
2010/7 7/29/2010 5 10
2010/9 9/23/2010 5.5 11
2010/10 11/12/2010 6 11

1-month: 8, <=3-month: 7

<=6-month: 7

<l-year: 6

>=1-year: 5
2010/13 12/17/2010 |8 Other liabilities: 8 11

1-month: 10,<=3-month: 9

<=6-month: 7

<l-year: 6

>=1-year: 5
2011/2 1/24/2011 |12 Other liabilities: 9 11

1-month: 15,<=3-month:

13

<=6-month: 9

<l-year: 6

>=1-year: 5
2011/5 3/24/2011 |15 Other liabilities: 13 11

1-month: 16 Deposits:< 1-month to <1-year: 12

<=3-month: 13 >=1-year: 11

<=6-month: 9 Other liabilities:

<l-year: 6 <l-year: 12

>=1-year: 5 1to 3-year: 11.5
2011/6 4/22/2011 |16 Other liabilities: 13 12 >3-year: 11

Note: VRD indicates variable rate deposits. As of March 29, 2002, RR base is extended to include both deposit and other
liabilities. MRR indicates marginal reserve requirement.
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Table 3: Liquidity Requirement Rates

Panel a: Turkish Lira Liabilities

Deposit Other Liabilities
Comm. Free Gov. Vault Free Gov. Vault
Number Announc. Date deposit  Securities  Cash deposit Securities Cash
9 07/01/1987 Min; 5 Max: 18
10 09/16/1987 Min: 3 Max: 18 Max: 2
Max: 2,
11 12/16/1987 Min: 2 Max: 18 250r3
Max: 2,
12 02/04/1988 Min: 2 Max: 22 250r3
Max: 2,
14 09/12/1988 Min: 2 Max: 25 250r3
Max: 2,
16 03/01/1991 Min: 2 Max: 30 250r3
Max:
17 01/24/1992 Min: 2.5 Max: 30 250r3
18 05/30/1992 Min; 2 Max: 30 Max: 3
1 01/28/1994 Min: 6 Max: 18
3 02/10/1994 Min; 2 Max: 30 Max: 3
Min: 2
MLR* -
4 04/05/1994 Min: 8 Max: 30
Max: 30
1 01/05/1995 Min; 2 MLR: 3 MLR: 8 MLR: 3
Max: 30
2 01/27/1995 Min: 2 MLR: 3 MLR: 9 MLR: 3
Max: 30
6 03/28/1996 Min: 2 MLR: 3 MLR: 9 MLR: 3
96/1 07/22/1996 6 8 6
99/2 12/10/1999 2 4 2 8 6
2000/1 05/05/2000 2 4 2 8 6
2000/3 11/25/2000 2 4 2 6 4 2
2002/2 03/29/2002 - 4 - - 4 -
Panel b: Foregin Currency
Liabilities
Sayi: 1 01/28/1994 Min: 3
Sayi: 3 02/10/1994
MLR-
Sayi: 4 04/05/1994 Min: 9
Sayi: 1 01/05/1995 3 MLR: 9 MLR: 3
Sayi: 2 01/27/1995 3 MLR: 12 MLR: 3
Sayl: 6 03/28/1996 3 MLR:12 MLR: 3
96/1 07/22/1996 3 11 3
99/2 12/10/1999 3 11 3
2000/1 05/05/2000 3 11 3
2000/3 11/25/2000 3 11 3
2002/2 03/29/2002 1 - 1

Notes: MLR stands for marginal liquididty requiremnts which is implemented for any additional liabilities. Liquidity
requirement requlation is terminated as of 16.11.2005.
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Table 4: Required Reserve Events and Remuneration

Required Reserve Remuneration
Date TL FX TL&FX TL FX
12/09/88 -1 -1 0 1
12/10/88 1 1 1 0 1
12/05/89 1 1 0 1
01/05/90 101 -1 0 1
17/08/90 -1 -1 0 1
29/12/90 -10-1 -1 0 1
13/07/91 101 -1 0 1
24/01/92 1 1 0 1
30/05/92 -1 -1 0 1
28/01/94 -10-1 -1 0 1
10/02/94 1 1 1 0 1
05/04/94 11 -1 0 1
05/01/95 11 -1 0 0
27/01/95 1 1 1 1 0
28/03/96 1 1 1 0
22/07/96 101 -1 0 0
05/05/00 1 1 0 0
25/11/00 -1 -1 0 0
08/08/01 1 0
29/03/02 1 1
05/12/08 -1 -1 1 0
16/10/09 -1 -1 1 0
26/04/10 1 1 1 0
29/07/10 1 1 1 0
23/09/10 1 1 1 0 0
12/11/10 1 1 0 0
17/12/10 1 1 0 0
24/01/11 1 1 0 0
23/03/11 1 1 0 0
21/04/11 1 1 1 0 0

Note: 1(-1) indicates increases (decreases) in required reserve rate and 1(0)
indicates whether the required reserves are remunerated (or not).
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Table 5: Sectoral Analysis -Baseline Model

Event XU100 RR

Window |Coefficent Std. errors Cpoefficent Std. errors R?
[-30,1] 1.132** (0.064) -0.068** (0.041) 0.92
[-29,1] 1.132** (0.065) -0.057* (0.041) 0.92
[-28,1] 1.132** (0.063) -0.052 (0.043) 0.92
[-27,1] 1.131** (0.065) -0.052* (0.040) 0.92
[-26,1] 1.131** (0.065) -0.057* (0.041) 0.92
[-25,1] 1.132** (0.065) -0.049 (0.043) 0.92
[-24,1] 1.132**  (0.065) -0.050 (0.043) 0.92
[-23,1] 1.132** (0.065) -0.061* (0.046) 0.92
[-22,1] 1.133** (0.065) -0.077** (0.043) 0.92
[-21,1] 1.133** (0.065) -0.091** (0.046) 0.92
[-20,1] 1.133** (0.065) -0.096** (0.045) 0.92
[-19,1] 1.133** (0.063) -0.095** (0.050) 0.92
[-18,1] 1.134**  (0.065) -0.113* (0.050) 0.92
[-17,1] 1.134**  (0.063) -0.130%** (0.054) 0.92
[-16,1] 1.135** (0.064) -0.153**=* (0.048) 0.92
[-15,1] 1.134** (0.065) -0.127*** (0.049) 0.92
[-14,1] 1.134**  (0.065) -0.122%** (0.050) 0.92
[-13,1] 1.134**  (0.063) -0.131%** (0.053) 0.92
[-12,1] 1.134** (0.065) -0.140*** (0.053) 0.92
[-11,1] 1.133**  (0.063) -0.167*** (0.055) 0.92
[-10,1] 1.133**  (0.065) -0.196*** (0.054) 0.92
[-9,1] 1.132** (0.065) -0.216%** (0.057) 0.92
[-8,1] 1.131** (0.065) -0.216%** (0.061) 0.92
[-7,1] 1.132**  (0.065) -0.187*** (0.065) 0.92
[-6,1] 1.132** (0.065) -0.209*** (0.070) 0.92
[-5,1] 1.133** (0.065) -0.208*** (0.079) 0.92
[-4,1] 1.133** (0.065) -0.223*** (0.079) 0.92
[-3,1] 1.133** (0.065) -0.220%** (0.094) 0.92
[-2,1] 1.132** (0.063) -0.242%** (0.090) 0.92
[-1,1] 1.131** (0.063) -0.266*** (0.110) 0.92

Note: This table reports results from estimating equation (1). Heteroskedasticity and
autocorrelation adjusted standard errors are in parentheses. "***', **' gand "*' indicates
significance level with one-sided test at p<0.01, <0.5 and p<0.10, respectively.
Constant term is included but not reported. Number of observation is 3617.
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Table 6: Sectoral Analysis -Extended Model —I

Event XU100 RRbef DayO0Signed RRaft
Window |Coeff.  Std. Err. |Coeff. Std. Err. Coeff. Std. err. |Coeff. Std. Err. | R
[-30,1] [1.133*** (0.063) |-0.040 (0.041) -0.479**  (0.234) |-0.307*(0.236) |0.92
[-29,1] [1.132** (0.064) |-0.027 (0.041) -0.480**  (0.234) |-0.310*(0.235) |0.92
[-28,1] [1.132*** (0.065) |-0.021  (0.043) -0.480**  (0.234) |-0.311*(0.234) |0.92
[-27,1] [1.132** (0.065) |-0.020 (0.042) -0.480**  (0.234) |-0.312*(0.234) |0.92
[-26,1] |1.132*** (0.065) |-0.024  (0.043) -0.480**  (0.234) |-0.311* (0.234) |0.92
[-25,1] |1.132*** (0.065) |-0.015 (0.045) -0.481**  (0.234) |-0.313*(0.234) |0.92
[-24,1] |1.132*** (0.065) |-0.019  (0.046) -0.480**  (0.234) |-0.313*(0.233) |0.92
[-23,1] |1.132*** (0.065) |-0.030  (0.046) -0.480**  (0.234) |[-0.312*(0.233) |0.92
[-22,1] [1.133** (0.065) |-0.046 (0.047) -0.479**  (0.233) |-0.309* (0.234) |0.92
[-21,1] [1.133** (0.063) |-0.060 (0.049) -0.478**  (0.233) |-0.307*(0.235) |0.92
[-20,1] [1.133** (0.065) |-0.061  (0.049) -0.483**  (0.234) |-0.307* (0.235) |0.92
[-19,1] [1.133** (0.065) |-0.063  (0.050) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-18,1] [1.134** (0.065) |-0.081* (0.050) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-17,1] |1.134** (0.065) |-0.098** (0.051) -0.484**  (0.234) |-0.317*(0.233) |0.92
[-16,1] |1.134** (0.064) |-0.122*** (0.051) -0.484**  (0.234) |-0.318*(0.234) |0.92
[-15,1] |1.134** (0.065) |-0.091** (0.050) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-14,1] [1.133** (0.065) |-0.083* (0.051) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-13,1] [1.134** (0.063) |-0.089* (0.055) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-12,1] [1.134*** (0.065) |-0.097** (0.054) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-12,1] [1.133** (0.063) |-0.124** (0.056) -0.483**  (0.234) |-0.317*(0.233) |0.92
[-10,1] [1.133*** (0.065) |-0.155*** (0.057) -0.483**  (0.234) |-0.318*(0.233) |0.92
[9,1] |1.132*** (0.065) |-0.175*** (0.060) -0.483**  (0.235) |-0.318*(0.232) |0.92
[-8,1] [1.132*** (0.065) [-0.170*** (0.066) -0.483**  (0.235) |-0.317*(0.232) |0.92
[-7,1] [1.132** (0.065) [-0.126** (0.072) -0.482**  (0.234) |-0.317*(0.232) |0.92
[-6,1] [1.133*** (0.065) [-0.145** (0.081) -0.483**  (0.234) |-0.317*(0.232) |0.92
[-5,1] [1.133** (0.065) [-0.131* (0.092) -0.482**  (0.234) |-0.317*(0.233) |0.92
[-4,1] [1.133*** (0.065) [-0.134* (0.100) -0.482**  (0.234) |-0.317*(0.233) |0.92
[-3,1] |[1.132** (0.065) [-0.100 (0.131) -0.482**  (0.234) |-0.317*(0.233) |0.92
[-2,1] |1.132** (0.064) |-0.085 (0.135) -0.482**  (0.234) |-0.316* (0.233) |0.92
[-1,1] [1.132** (0.063) ]0.001 (0.204) -0.482**  (0.234) |-0.316* (0.233) |0.92

Note: This table reports results from estimating equation (2). Heteroskedasticity and autocorrelation adjusted
standard errors are in parentheses. ***, "**' and "*' indicates significance level with one-sided test at p<0.01,
<0.5 and p<0.10, respectively. Constant term is included but not reported. Number of observations is 3617.
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Table 7: Sectoral Analysis -Extended Model -II
Event XU100 RRbefinc DayincO RRaftinc RRbefdec DaydecO RR aftdec
Window |Coeff.  Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. R®
[-30,1] |1.133*** (0.059) |-0.030 (0.042) |-0.731*** (0.234) |-0.092 (0.183) |0.069 (0.091) |-0.273 (0.393) |0.959* (0.655) 0.92
[-29,1] |1.132*** (0.059) |-0.022  (0.042) |-0.732*** (0.234) [-0.095 (0.182) |0.044 (0.088) |-0.275 (0.392) |0.958* (0.653) 0.92
[-28,1] |1.132*** (0.060) |-0.012  (0.044) [|-0.732*** (0.234) |-0.098 (0.181) |0.049 (0.092) |-0.274 (0.394) |0.959* (0.653) 0.92
[-27,1] |1.132*** (0.062) |-0.013  (0.045) [|-0.732*** (0.235) |-0.098 (0.181) |0.043 (0.088) |-0.275 (0.397) |0.958* (0.655) 0.92
[-26,1] |1.132*** (0.061) |-0.016 (0.045) [-0.732*** (0.234) |-0.097 (0.181) |0.053 (0.087) |-0.275 (0.396) |0.958* (0.653) 0.92
[-25,1] |1.132*** (0.063) |-0.015 (0.047) |-0.733*** (0.234) |-0.098 (0.182) |0.021 (0.101) |-0.275 (0.398) |0.958* (0.656) 0.92
[-24,1] |1.132*** (0.063) |-0.018 (0.048) [|-0.732*** (0.234) |-0.099 (0.181) |0.023 (0.106) |-0.275 (0.398) |0.958* (0.657) 0.92
[-23,1] |1.133*** (0.062) |-0.027  (0.048) |-0.732*** (0.234) [-0.097 (0.181) |0.044 (0.103) |-0.275 (0.397) |0.958* (0.657) 0.92
[-22,1] |1.133*** (0.064) |-0.041 (0.048) [|-0.730*** (0.234) |-0.094 (0.181) |0.062 (0.110) |-0.274 (0.401) |0.958* (0.659) 0.92
[-21,1] |1.134*** (0.064) [-0.053 (0.048) |-0.729*** (0.234) [-0.091 (0.182) |0.084 (0.100) |-0.273 (0.399) |0.959* (0.661) 0.92
[-20,1] |1.134*** (0.064) |-0.055 (0.051) [-0.735** (0.234) |-0.091 (0.182) |0.087 (0.105) |-0.273 (0.399) |0.959* (0.661) 0.92
[-19,1] |1.134** (0.063) |-0.042 (0.055) [-0.733*** (0.234) |-0.101 (0.179) |0.125 (0.103) |-0.271 (0.399) |0.961* (0.661) 0.92
[-18,1] |1.134*** (0.063) |-0.060 (0.054) |-0.734** (0.234) |-0.102 (0.179) |0.142* (0.108) |-0.270 (0.398) |0.961* (0.663) 0.92
[-17,1] |1.135*** (0.064) |-0.073* (0.052) [|-0.734*** (0.234) |-0.101 (0.179) |0.169* (0.114) |-0.269 (0.400) |0.962* (0.665) 0.92
[-16,1] |1.135*** (0.062) |-0.104** (0.049) [|-0.735*** (0.234) |-0.102 (0.179) |0.174* (0.130) |-0.270 (0.398) |0.961* (0.664) 0.92
[-15,1] |1.134*** (0.065) |-0.069* (0.052) |-0.734*** (0.234) |-0.102 (0.179) |0.155* (0.117) |-0.270 (0.402) |0.961* (0.664) 0.92
[-14,1] |1.134** (0.065) |-0.069  (0.055) [-0.734** (0.234) |-0.102 (0.179) |0.123 (0.116) |-0.272 (0.402) |0.960* (0.663) 0.92
[-13,1] |1.134** (0.065) [-0.074  (0.059) [|-0.734*** (0.234) [-0.102 (0.178) |0.134 (0.128) |-0.271 (0.401) |0.961* (0.664) 0.92
[-12,1] |1.134*** (0.065) |-0.099** (0.060) [-0.735*** (0.234) |-0.103 (0.179) |0.092 (0.127) |-0.273 (0.403) |0.959* (0.662) 0.92
[-11,1] |1.134*** (0.064) |-0.109** (0.062) |-0.735*** (0.234) |-0.103 (0.178) |0.169* (0.120) |-0.273 (0.401) |0.959* (0.663) 0.92
[-10,1] |1.133*** (0.064) |-0.145** (0.065) [|-0.736*** (0.234) |-0.104 (0.178) |0.186* (0.128) |-0.275 (0.401) |0.958* (0.661) 0.92
[-9,1] [1.132*** (0.064) |-0.157** (0.068) |-0.736*** (0.234) |-0.104 (0.179) |0.228* (0.141) |-0.277 (0.401) |0.956* (0.657) 0.92
[-8,1] [1.132*** (0.064) |-0.178*** (0.072) [-0.737*** (0.234) |-0.105 (0.178) |0.149 (0.148) |-0.278 (0.401) |0.955* (0.658) 0.92
[-7,1] [1.132*** (0.062) |-0.132** (0.076) |-0.736*** (0.234) |-0.104 (0.178) |0.108 (0.189) |-0.276 (0.398) |0.957* (0.656) 0.92
[-6,1] [1.132*** (0.064) |-0.149** (0.090) [-0.736*** (0.234) |-0.104 (0.178) |0.134 (0.195) |-0.276 (0.401) |0.957* (0.659) 0.92
[-5,1] [1.132** (0.064) |-0.184** (0.108) |[-0.737*** (0.234) |-0.105 (0.179) |-0.024 (0.191) |-0.278 (0.399) |0.955* (0.655) 0.92
[-4,1] [1.132** (0.063) |-0.193* (0.118) |[-0.736*** (0.234) [-0.105 (0.179) |-0.040 (0.177) |-0.278 (0.398) |0.956* (0.655) 0.92
[-3,1] [1.132*** (0.061) |-0.143  (0.155) |[-0.735*** (0.234) [-0.104 (0.179) |-0.026 (0.261) |-0.277 (0.397) |0.957* (0.653) 0.92
[-2,1] [1.131** (0.060) |-0.244* (0.150) [-0.737*** (0.234) |-0.105 (0.179) |-0.385*** (0.094) [-0.281 (0.389) |0.954* (0.646) 0.92
[-1,1] [1.132** (0.059) |-0.097 (0.256) |-0.735*** (0.234) |-0.103 (0.178) |-0.297* (0.197) |-0.276 (0.390) |0.958* (0.651) 0.92

Note: This table reports results from estimating equation (3). Heteroskedasticity and autocorrelation adjusted standard errors are in parentheses. ***' "**' gnd "*' indicates
significance level with one-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term is included but not reported. Number of observation is 3617.
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Table 8a: Sec toral Analysis -Extended Model -Ill: TL Required Reserve Changes and

Remuneration

Event XU100 RRdecnointpay RRdecintpay RRincnointpay RRincintpay

Window |Coeff.  Std. Err. |Coeff.  Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. |Coeff. Std. Err. R’
[-30,1] |1.132** (0.063) |0.093 (0.175) |-0.046 (0.119) |-0.100* (0.057) |-0.056 (0.042) 0.92
[-29,1] |1.133** (0.062) |0.088 (0.190) |-0.071 (0.125) |-0.088 (0.056) [|-0.056 (0.037) 0.92
[-28,1] |1.133*** (0.062) |0.127 (0.180) |-0.083 (0.134) |-0.078 (0.056) [|-0.046 (0.040) 0.92
[-27,1] |1.133** (0.062) |0.182 (0.168) |[-0.037 (0.124) |-0.076 (0.058) |[-0.039 (0.045) 0.92
[-26,1] |1.132*** (0.062) |0.182 (0.174) |0.007 (0.128) |[-0.076  (0.058) |-0.046 (0.042) 0.92
[-25,1] |1.133*** (0.065) [0.198 (0.175) |-0.046 (0.142) |-0.082 (0.059) [|-0.034 (0.061) 0.92
[-24,1] |1.133*** (0.064) |0.204 (0.181) |-0.030 (0.143) |-0.076 (0.059) [|-0.049 (0.053) 0.92
[-23,1] |1.133** (0.064) |0.200 (0.193) [-0.005 (0.147) |-0.082 (0.059) |-0.082* (0.046) 0.92
[-22,1] |1.134*=* (0.065) |0.262 (0.199) |-0.032 (0.157) |-0.096 (0.069) [|-0.088 (0.056) 0.92
[-21,1] |1.134*=* (0.065) |0.237 (0.208) |-0.023 (0.163) |-0.105 (0.071) [|-0.095 (0.060) 0.92
[-20,1] |1.133** (0.065) |0.267 (0.197) [-0.014 (0.169) [-0.105 (0.067) |-0.073 (0.052) 0.92
[-19,1] |1.134** (0.065) |0.263  (0.226) |[-0.021  (0.178) |[-0.091 (0.075) |-0.070 (0.060) 0.92
[-18,1] |1.133*** (0.063) |0.258 (0.264) |-0.005 (0.163) |-0.114 (0.075) |-0.069 (0.086) 0.92
[-17,1] |1.134** (0.066) |0.305 (0.237) |0.012 (0.190) |[-0.137** (0.066) |-0.052 (0.059) 0.92
[-16,1] |1.134** (0.065) |0.214 (0.292) [0.079 (0.184) |-0.171** (0.068) |-0.060 (0.082) 0.92
[-15,1] |1.135** (0.063) |0.336  (0.259) |0.014 (0.197) |[-0.128** (0.062) |-0.052 (0.053) 0.92
[-14,1] |1.136*** (0.062) |0.368 (0.249) |0.001 (0.200) |[-0.127* (0.065) |-0.065 (0.043) 0.92
[-13,1] |1.137*** (0.061) |0.412* (0.231) |-0.039 (0.186) |-0.132* (0.069) [|-0.069 (0.045) 0.92
[-12,1] |1.137** (0.061) |0.356 (0.271) |0.028 (0.220) |[-0.166** (0.066) |-0.069 (0.049) 0.92
[-11,1] |1.137** (0.060) |0.504** (0.216) |0.059 (0.225) |[-0.174** (0.070) |-0.068 (0.052) 0.92
[-10,1] |1.137** (0.060) |0.589*** (0.214) |0.061 (0.246) |[-0.210*** (0.065) |-0.096* (0.051) 0.92
[-9,1] |1.137*** (0.058) |0.643*** (0.202) |0.038 (0.234) |[-0.227*** (0.060) |-0.100* (0.054) 0.92
[-8,1] [1.136*** (0.059) |0.572* (0.236) |-0.032  (0.233) |-0.245*** (0.066) |-0.145* (0.075) 0.92
[-7,1] |1.138** (0.059) |0.613** (0.261) |-0.155 (0.173) [-0.221** (0.086) |-0.071 (0.057) 0.92
[-6,1] |1.138*** (0.059) |0.627** (0.276) |-0.169  (0.187) [-0.237*** (0.090) |-0.014 (0.078) 0.92
[-5,1] |1.138*** (0.060) |0.659** (0.299) [|-0.345*** (0.115) [-0.262*** (0.092) |-0.072 (0.070) 0.92
[-4,1] [1.137**(0.062) |0.625* (0.319) |-0.433** (0.102) |-0.288*** (0.092) |-0.103 (0.087) 0.92
[-3,1] |1.136*** (0.064) |0.617 (0.379) [|-0.601*** (0.084) [-0.267** (0.115) |-0.172 (0.111) 0.92
[-2,1] |1.135** (0.065) |0.475 (0.573) [|-0.519*** (0.100) [-0.392*** (0.095) |-0.085 (0.176) 0.92
[[1,1] [1.135** (0.065) |0.877 (0.634) |-0.638** (0.174) |-0.354** (0.140) |-0.189 (0.286) 0.92

Note: This table reports results from estimating equation (4). Heteroskedasticity and autocorrelation adjusted standard errors are in
parentheses. ***' **' and "*" indicates significance level with two-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term

is included but not reported. Number of observation is 3617.
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Table 8b: Sectoral Analysis -Extended Model -Ill: FX Required Reserve Changes and

Remuneration
Event XU100 RRdecnointpay RRdecintpay RRincnointpay
Window |Coeff.  Std. Err. Coeff. Std. Err. Qoeff.  Std. Err. Coeff. Std. Err. R?
[-30,1] |1.135** (0.061) |0.371* (0.219) |0.202 (0.228) |-0.029 (0.046) |0.92
[-29,1] |1.133** (0.062) |0.376* (0.223) |0.164 (0.225) |-0.037 (0.048) |0.92
[-28,1] |1.132*=* (0.063) |0.379* (0.223) [0.152 (0.227) |-0.027 (0.048) |0.92
[-27,1] |1.131** (0.063) |0.382* (0.224) |0.034 (0.188) |-0.028 (0.049) |0.92
[-26,1] |1.131** (0.063) |0.381* (0.224) |0.017 (0.194) |-0.039 (0.050) |0.92
[[25,1] |1.131**+ (0.063) |0.382* (0.225) |-0.034 (0.212) |-0.031 (0.052) |0.92
[-24,1] |1.130*** (0.063) |0.384* (0.226) [-0.048 (0.230) |-0.032 (0.051) |0.92
[-23,1] |1.131** (0.063) |0.381* (0.226) |-0.007 (0.216) |-0.044 (0.051) |0.92
[[22,1] |1.131**=* (0.064) |0.381* (0.226) [0.012 (0.216) |-0.048 (0.049) |0.92
[-21,1] |1.133** (0.063) 0.375* (0.223) [0.093 (0.162) |-0.063 (0.047) |0.92
[-20,1] |1.133** (0.063) 0.376* (0.223) |0.067 (0.182) |-0.058 (0.048) |0.92
[-19,1] |1.134** (0.063) 0.374* (0.222) |0.186 (0.158) |-0.056 (0.047) ]0.92
[-18,1] |1.134*** (0.063) 0.371* (0.223) |0.226 (0.179) |-0.064 (0.045) |0.92
[-17,1] |1.135** (0.063) 0.370* (0.223) ]0.237 (0.191) |-0.060 (0.048) |0.92
[-16,1] |1.135** (0.063) 0.371* (0.223) |0.282 (0.233) |-0.067 (0.048) |0.92
[-15,1] |1.133** (0.062) 0.376* (0.222) ]0.176 (0.158) |-0.062 (0.050) |0.92
[-14,1] |1.132** (0.063) 0.379* (0.225) [0.071 (0.098) |-0.061 (0.053) |0.92
[[13,1] |1.132** (0.062) 0.379* (0.221) |0.104 (0.117) |-0.064 (0.057) |0.92
[[12,1] |1.131** (0.063) 0.381* (0.224) |[-0.017 (0.087) |-0.088* (0.049) |0.92
[-11,1] |1.132** (0.063) 0.380* (0.223) [0.012 (0.101) |-0.115* (0.046) |0.92
[-10,1] |1.132** (0.062) 0.379* (0.220) |-0.031 (0.114) |-0.147*= (0.042) [0.92
[-9,1] |1.132*** (0.063) 0.379* (0.224) |0.050 (0.108) |-0.167*** (0.049) |0.92
[-8,1] |1.131*** (0.063) 0.380* (0.224) |[-0.000 (0.106) |-0.167** (0.055) |0.92
[-7,1] |1.131** (0.063) 0.382* (0.224) |0.003 (0.120) |-0.126** (0.060) |0.92
[-6,1] |1.131** (0.063) 0.381* (0.224) |0.086 (0.139) |-0.154** (0.070) |0.92
[-5,1] |1.131*** (0.063) 0.382* (0.224) |-0.117 (0.194) |-0.216*** (0.053) |0.92
[-4,1] |1.131** (0.063) 0.380* (0.225) [0.030 (0.176) |-0.244** (0.052) |0.92
[-3,1] |1.133** (0.061) 0.375* (0.217) |0.359* (0.195) |-0.238*** (0.050) [0.92
[-2,1] |1.131** (0.063) 0.382* (0.224) |-0.132  (0.086) |-0.223*** (0.069) |0.92
[-1,1] ]1.131*** (0.063) 0.382* (0.223) |0.055*** (0.019) |-0.216*** (0.054) ]0.92

Note: This table reports results from estimating equation (4). Heteroskedasticity and autocorrelation adjusted
standard errors are in parentheses. ***' ** and "' indicates significance level with two-sided test at p<0.01,

<0.5 and p<0.10, respectively. Constant term is included but not reported. Number of observation is 3617.
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Table 9: Sectoral Analysis -TL Required Reserve Changes and Interest Differenti

als on Reserves

Event XU100 RRInc RRInc RDif RRDec RRDecRDif

Window |[Coeff. Std. Err. [Coeff.  Std. Err. |Coeff. Std. Err.[Coeff. Std. Err. |Coeff.  Std. Err. R?
[-30,1] 1.132***(0.064) [-0.109* (0.059) [0.116 (0.137) [0.086 (0.173) |-0.186 (0.323) 0.92
[-29,1] |1.133***(0.063) |-0.100* (0.059) |0.127 (0.130) |0.079 (0.189) |-0.208 (0.348) 0.92
[-28,1] |1.133***(0.063) |-0.095 (0.059) [0.160 (0.132) |0.116 (0.179) |-0.279 (0.343) 0.92
[-27,1] |1.133***(0.064) |-0.094 (0.059) |0.183 (0.140) |0.173 (0.169) |-0.295 (0.330) 0.92
[-26,1] 1.132***(0.063) |-0.093 (0.060) |0.171 (0.141) |0.174 (0.174) |-0.233 (0.335) 0.92
[-25,1] |1.133***(0.065) |-0.095 (0.068) [0.174 (0.156) |0.188 (0.185) |-0.328 (0.358) 0.92
[-24,1] |1.133**+(0.065) |-0.092 (0.061) [0.174 (0.154) |0.194 (0.178) |-0.313 (0.357) 0.92
[-23,1] |1.133***(0.065) |-0.094 (0.064) |0.111 (0.146) |0.190 (0.187) |-0.272 (0.370) 0.92
[-22,1] 1.134**(0.065) [-0.100 (0.070) |0.046 (0.142) |0.251 (0.205) [-0.397 (0.375) 0.92
[-21,1] |1.134**(0.065) |-0.107 (0.072) |0.036 (0.147) |0.226 (0.213) |-0.347 (0.390) 0.92
[-20,1] 1.134**(0.065) [-0.104 (0.068) |0.027 (0.129) |0.256 (0.197) [-0.377 (0.396) 0.92
[-19,1] 1.134**(0.065) [-0.091 (0.076) [0.032 (0.148) [0.251 (0.227) |-0.379 (0.433) 0.92
[-18,1] 1.134**(0.065) [-0.115 (0.074) [0.069 (0.161) [0.247 (0.245) |-0.349 (0.444) 0.92
[-17,1] 1.134**(0.065) [-0.137** (0.067) |0.131 (0.135) |0.294 (0.238) [-0.393 (0.456) 0.92
[-16,1] 1.134**(0.065) [-0.172** (0.069) [0.173 (0.146) [0.208 (0.292) |-0.177 (0.522) 0.92
[-15,1] 1.135***(0.063) [-0.129** (0.062) |0.118 (0.123) |0.325 (0.260) [-0.431 (0.484) 0.92
[-14,1] 1.136***(0.062) [-0.127* (0.065) |0.095 (0.119) |0.356 (0.250) [-0.490 (0.476) 0.92
[-13,1] 1.137**(0.060) [-0.133* (0.069) [0.099 (0.125) [0.396* (0.232) |-0.597 (0.441) 0.92
[-12,1] 1.137**(0.061) [-0.167** (0.067) |0.152 (0.125) |0.344 (0.273) [-0.431 (0.507) 0.92
[-11,1] 1.138***(0.059) [-0.175** (0.070) [0.167 (0.130) [0.493** (0.217) |-0.597 (0.446) 0.92
[-10,1] 1.137**(0.060) [-0.212***(0.066) [0.184 (0.126) [0.577***(0.215) |-0.709 (0.476) 0.92
[-9,1] 1.137**(0.058) [-0.229***(0.061) |0.206* (0.125) |0.628***(0.202) [-0.807* (0.461) 0.92
[-8,1] 1.136***(0.059) [-0.247***(0.067) |0.168 (0.155) [0.555** (0.237) |-0.798 (0.491) 0.92
[-7,1] 1.138**(0.059) [-0.223** (0.088) |0.240 (0.162) |0.601** (0.262) [-1.047** (0.449) 0.92
[-6,1] 1.138**(0.059) [-0.240***(0.091) |0.351* (0.187) |0.614** (0.276) |-1.084** (0.487) 0.92
[-5,1] 1.138**(0.059) |-0.266***(0.094) |0.310* (0.177) |0.650** (0.299) [-1.394***(0.456) 0.92
[-4,1] 1.137**(0.062) |-0.293***(0.094) |0.312* (0.188) |0.618* (0.319) [-1.486***(0.472) 0.92
[-3.1] 1.136**(0.065) [-0.273* (0.123) |0.191 (0.247) |0.614 (0.404) |-1.738***(0.569) 0.92
[-2,1] 1.136***(0.065) [-0.404***(0.098) |0.518**(0.260) [0.470 (0.573) |-1.418* (0.836) 0.92
[-1,1] 1.135***(0.065) |-0.369** (0.147) |0.347 (0.378) |0.875 (0.634) |-2.207** (0.919) 0.92

Note: This table reports results from estimating equation (5). Robust standard errors in parentheses. "***', ** and "*' indicates
significance level with two-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term is included but not reported.

Number of observation is 3613.
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Table 10: Sectoral Analysis- FX Required Reserve Ch  anges and USD Interest Differentials on
Reserves

Event XU100 RRInc RRDec RRDecIntDiff
Window |Coeff. Std. Err.  |Coeff. Std. Err.  |Coeff. Std. Err.  |Coeff. Std. Err. R?

[-30,1] |1.152** (0.056) |-0.021  (0.044) |-0.010 (0.157) |4.849  (3.180) |0.93
[-29,1] |1.146** (0.056) |-0.028  (0.048) [0.013  (0.160) [3.827  (3.427) |0.93
[-28,1] |1.143** (0.057) |-0.018  (0.048) [0.010  (0.179) [3.902  (4.399) |0.93
[-27,1] |1.142** (0.058) |-0.019  (0.046) [0.075  (0.158) |-0.483 (2.809) |0.93
[-26,1] |1.142** (0.058) |-0.031  (0.046) [0.087  (0.154) |-1.247 (2.711) |0.93
[-25,1] [1.143** (0.057) |-0.023  (0.048) [0.152  (0.118) |-4.713* (2.326) |0.93
[-24,1] |1.137** (0.058) |-0.023  (0.046) [0.221* (0.108) |-8.202 (6.091) |0.93
[-23,1] [1.138** (0.058) |-0.035  (0.047) [0.241* (0.105) |-7.670 (5.662) |0.93
[-22,1] [1.139** (0.059) |-0.039  (0.043) [0.249* (0.103) |-7.381 (5.611) |0.93
[-21,1]  [1.141** (0.059) |-0.054  (0.040) [0.272** (0.098) |-5.653 (3.973) |0.93
[-20,1] [1.140%* (0.059) |-0.049  (0.042) [0.265** (0.101) |-6.711 (5.284) |0.93
[-19,1] |1.143** (0.058) |-0.048  (0.038) [0.274** (0.091) |-2.704 (1.855) |0.93
[-18,1] |1.144** (0.058) |-0.056* (0.033) [0.332** (0.113) |-3.421* (2.016) |0.93
[-17,1] |1.145** (0.058) |-0.052  (0.034) [0.349** (0.128) |-3.614 (2.241) |0.93
[-16,1] |1.144** (0.058) |-0.059* (0.034) [0.417* (0.170) |-4.458* (2.687) |0.93
[-15,1] |1.143** (0.058) |-0.054  (0.035) [0.275* (0.114) |-2.747 (2.247) |0.93
[-14,1] |1.142** (0.058) |-0.053  (0.041) [0.132* (0.066) |-1.002 (1.914) |0.93
[-13,1] [1.143** (0.058) |-0.055  (0.047) [0.179* (0.104) |-1.570 (2.382) |0.93
[-12,1] |1.142** (0.058) |-0.079** (0.037) |-0.002 (0.103) [0.632  (2.497) |0.93
[-11,1] |1.142** (0.058) |-0.105%* (0.036) [0.034  (0.162) [0.188  (3.225) |0.93
[-10,1] |1.142** (0.058) |-0.138** (0.032) |-0.040 (0.216) [1.082  (3.858) |0.93
[-91] [1.141** (0.059) |-0.158** (0.040) [0.108  (0.210) |-0.743 (3.820) |0.93
[-8,1]  |[1.142%* (0.058) |-0.158** (0.043) [0.041  (0.143) [0.092 (2.946) |0.93
[-71]  |[1.142%* (0.058) |-0.117** (0.043) [0.059  (0.159) |-0.119 (3.108) |0.93
[-6,1]  |1.141** (0.058) |-0.144** (0.061) [0.270  (0.203) |-2.722 (3.646) |0.93
[-51] |[1.144** (0.058) |-0.205%* (0.049) |-0.244 (0.263) [3.702  (4.008) |0.93
[-41]  |1.142%* (0.058) |-0.234** (0.049) [0.346* (0.204) |-3.642 (3.759) |0.93
[-31] |1.144%* (0.058) |-0.228** (0.045) [0.358* (0.206) [0.151  (3.165) |0.93
[-2,1]  |1.141%* (0.057) |-0.213** (0.060) [0.352* (0.205) |-5.841* (3.067) |0.93
[-1,1]  |1.141** (0.057) |-0.205** (0.040) |0.355* (0.206) |-3.634 (2.503) 0.93

Note: This table reports results from estimating equation (5). Robust standard errors in parentheses. "***', "** gnd "'
indicates significance level with two-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term is included
but not reported. Number of observation is 3116.
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Table 11: Individual Bank Analysis - Baseline and Extended Models

Model 1 Model 2 Model 3 # of

XU100 RR XU100 RRBef Day0Sig. RRAft U100 RRBefln c DaylncO RRAftinc RRBefDec DayDecO RRAftDec R®> Obs

AKBNK 0.879*** -0.045 |0.879*** -0.132 -0.053 0.397 0.878** -0.425* -0.631** 0.221 -0.217 -0.639 -0.606 0.42 5,218
(0.044) (0.222) |(0.044) (0.263) (0.398) (0.527) |(0.044) (0.323) (0.310) (0.445) (0.399) (0.761)  (1.039)

ALBRK 0.664** -0.083 |0.664*** -0.116 0.179 -0.180 |0.666*** -0.096 0.176 -0.494* 0.205 -0.180 -1.070*** | 0.37 1,007

(0.042) (0.163) |(0.042) (0.159) (0.364)  (0.350) [(0.042) (0.175) (0.428) (0.358) (0.383)  (0.709)  (0.309)
ALNTF  0.882** -0.098 [0.882** -0.136 -0.287  0.284  [0.882** -0.200  -0.021  -0.276  -0.020 0.957* -1.679* |0.31 3,088
(0.038) (0.253) |(0.038) (0.339) (0.341)  (0.552) |(0.038) (0.388) (0.422) (0.565) (0.705)  (0.425) (0.962)
ASYAB  1.021%* -0.340* [1.021%* -0.302* -0.331  -0.538* [1.021** -0.426** -0.328  -0.702** -0.164 0.370  -0.090 |0.48 1,293
(0.047) (0.198) |(0.047) (0.215) (0.405)  (0.344) |(0.047) (0.102) (0.503) (0.404) (0.903)  (0.307) (0.170)
DENIZ 0.700** 0.203  |0.699*** 0.191  0.981 -0.519  [0.700%* -0.099  1.200  -1.009 -1.305*  -0.057  -1.400* |0.15 1,697
(0.080) (0.300) |(0.080) (0.329) (0.943)  (0.767) |(0.081) (0.298) (1.164) (0.834) (0.821)  (0.323) (0.947)
FINBN  0.814** 0.345* [0.815%* 0270 -0.109  1.177* [0.814** 0.079  -0.994* -0.272 -0.477* -0.856 -2.755** |0.35 5,315
(0.030) (0.173) |(0.030) (0.214) (0.523) (0.766) |(0.030) (0.330) (0.607) (0.379) (0.284)  (0.749) (1.370)

FORTS 0.913** 0.356 |0.913** 0.324  1.357*  -0.487 |0.913** 0413  2.206* -1.057 -0.226 0415 -0.146 | 0.34 5,088
(0.032) (0.325) |(0.032) (0.416) (0.910) (0.788) [(0.032) (0.612) (1.508) (1.228) (0.561)  (1.005) (0.978)

GARAN 1.039** 0.102  [1.039%* 0.307  0.611 -1.435% [1.038%* -0.311* -0.437** -1.158* -1.046* -1.866* 1.771 0.46 5,249
(0.029) (0.215) |(0.029) (0.286) (0.643)  (0.762) [(0.029) (0.220) (0.136) (0.602) (0.458)  (1.286) (1.484)

HALKB 1.204** -0.209 |1.293** 0.039  -0.769** -0.888* [1.290*** 0.098  -0.935** -0.328 0.171 0.068  3.109** |0.67 1,043
(0.034) (0.189) |(0.034) (0.194) (0.335)  (0.514) [(0.035) (0.197) (0.338) (0.350) (0.555)  (0.950) (1.152)

ISCTR  1.031** -0.205 |1.031*** 0.037  -0.921*  -0.696* |1.031** -0.159  -0.698  -1.094** -0.265 1.183  0.233 0.34 5,863
(0.035) (0.233) |(0.035) (0.219) (0.672)  (0.459) [(0.035) (0.231) (0.608) (0.647) (0.365)  (1.102) (0.601)

SKBNK 0.759%* 0.418  [0.759** 0.529  0.346 -0.068 [0.756%* -0.103  -0.376  -0.850* -2.381 2.471% -2.229% | 0.22 3,538

(0.050) (0.554) |(0.050) (0.618) (0.506)  (0.620) [(0.050) (0.150) (0.314) (0.482) (2.033)  (1.113) (1.099)
TEBNK 0.900%** -0.433* |0.900%* -0.450** -0.251  -0.529* |0.901** -0.073  -0.530  -0.093 1.557** -0.610  1.810** |0.34 2,839
(0.045) (0.224) |(0.045) (0.272) (0.541)  (0.382) |(0.045) (0.254) (0.628) (0.360) (0.338)  (0.972) (0.687)

TEKST 0.864** -0.119 |0.864** -0.299 -0.208  0.869* [0.865** 0.098  0.305  0.091  1.019 1.142  -2.303* |0.25 4,490
(0.042) (0.277) |(0.042) (0.417) (0.634)  (0.587) |(0.042) (0.327) (0.559) (0.410) (0.959)  (1.647) (1.261)

TSKB  0.757** 0.404* |0.757** 0.295  1.141* 0211 [0.757** 0.325  1.304  -0.795* -0.263 0.962* -1.309* |0.23 5,420
(0.032) (0.238) |(0.032) (0.311) (0.746) (0.582) |(0.032) (0.568) (1.305) (0.517) (0.227)  (0.607)  (0.944)

VAKBN 1.265%* -0.284* [1.266** -0.230** -0.820** -0.019 [1.265** -0.289** -0.990** -0.000  0.010 0.152  0.111 0.71 1,413
(0.025) (0.137) |(0.025) (0.130) (0.308)  (0.267) [(0.025) (0.157) (0.349) (0.249) (0.130)  (0.261) (0.868)

YKBNK 1.117** -0.144 [1.117** -0.163 -0.271  0.074  [1.117** -0.292** -0.834* 0.069  0.023 -0.342  -0.079 | 0.44 5,476

(0.031) (0.198) [(0.031) (0.175) (0.641)  (0.452) |(0.031) (0.138) (0.486) (0.539) (0.331)  (1.202) (0.760)

Note: This table reports results from estimating equation (6) to (8). Heteroskedasticity and autocorrelation adjusted standard errors are in parentheses. ***, "**' and "' indicates
significance level with one-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term is included but not reported. R-squares are equal at two digit level for all models, thus it is
reported once.
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Table 12: Panel Analysis - Extended Model

(A1) (A2) (B1) (B2) (C1) (C2) (DY) (D2)
After Crisis Large Bank Participation Bank Public Bank
VARIABLES  Parameters Joint Test | Parameters Joint Test | Parameters Joint Test | Parameters Joint Test
XU100 0.918**=* 0.918*** 0.918*** 0.918***
(0.011) (0.011) (0.011) (0.011)
RRBeflnc 0.048 0.040 -0.074 -0.085
(0.310) (0.127) (0.095) (0.094)
RRBeflnc*D -0.180 -0.132** -0.323* -0.283**= -0.178 -0.252** -0.060 -0.145
(0.316) (0.160) (0.145) (0.173)
RRDaylnc 0.310 0.332 -0.129 -0.012
(0.690) (0.298) (0.217) (0.215)
RRDayInc*D -0.556 -0.247* -1.118*** -0.786*** 0.083 -0.046 -1.105%*** -1.117%*
(0.707) (0.347) (0.391) (0.351)
RRAftInc -1.102** -0.486*** -0.471%*= -0.509***
(0.481) (0.199) (0.164) (0.164)
RRAftInc*D 0.802* -0.300%** 0.011 -0.476** -0.115 -0.586** 0.279 -0.231
(0.497) (0.302) (0.308) (0.293)
RRBefDec -0.371** -0.130 -0.246* -0.247*
(0.200) (0.239) (0.159) (0.160)
RRBefDec*D 0.425* 0.054 -0.223 -0.354 0.273 0.027 0.298 0.051
(0.293) (0.301) (0.527) (0.276)
RRDayDec -0.338 -0.327 -0.391 -0.346
(0.419) (0.360) (0.317) (0.317)
RRDayDec*D -0.083 -0.421 -0.080 -0.407 0.676* 0.285 -0.469 -0.815
(0.539) (0.621) (0.511) (0.577)
RRAftDec -0.614* -1.392%** -0.493* -0.625**
(0.463) (0.445) (0.358) (0.350)
RRAftDec*D 0.346 -0.268 1.892%+* 0.499 -0.260 -0.752 3.057*+* 2.432
(0.637) (0.665) (0.639) (1.158)
R-squared 0.336 0.337 0.336 0.336

Note: This table reports results from estimating equation (9) to (12). Robust standard errors in parentheses. "***', "**' and *' indicates
significance level with one-sided test at p<0.01, <0.5 and p<0.10, respectively. Constant term is included but not reported. 'D' indicates
the dummy variable used in each specification which are 'After Crisis', 'Large Banks', 'participation Banks' and 'Public Banks' as
discussed in the text. Column under ‘Joint Test' indicates test statistics for joint hypothesis of interaction term parameter plus the
parameter of relevant variable. Number of observation is 58,937 for all specifications.
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Appendix

Table Al: FX Required Reserve Interest Rates (%)

US German French Dutch Swiss US German French Dutch Swiss
Date Dollar  Mark Franc  Florin Franc Date Dollar Mark Franc  Florin  Franc
Sep-88 6.23 3.56 5.72 403 253 Nov-91 2.50 4.50 4.41 4.56 3.94
Oct-88 6.14 3.56 5.67 408 2.25 Dec-91 2.38 4.59 4.78 4.53 3.94
Nov-88 4.06 2.31 3.88 259 172 Jan-92 2.03 4.69 5.07 4.81 3.91
Dec-88 4.69 2.50 4.00 263 241 Feb-92 2.00 4.69 4.94 4.69 3.63
Jan-89 4.53 2.59 4.22 281 2.28 Mar-92 1.97 4.69 4.88 4.69 3.63
Feb-89 4.53 2.81 4.31 3.09 250 Apr-92  2.00 4.72 4.94 4.69 4.34
Mar-89 4.94 3.38 4.69 3.47 291 May-92 1.84 4.81 4.97 4.66 4.25
Apr-89 4.53 2.91 4.22 3.16 275 Jun-92 1.84 4.72 4.88 4.66 4.56
May-89 4.84 3.03 4.22 3.34 3.22 Jul-92 1.81 4.75 4.94 4.69 4.47
Jun-89 4.75 3.41 4.34 359 4.06 Aug-92 156 4.75 5.00 4.72 4.22
Jul-89 4.63 3.38 4.59 3.56 3.69 Sep-92 1.56 4.78 5.03 4.81 3.75
Aug-89 4.28 3.38 4.44 3.48 344 Oct-92 1.47 4.25 6.00 4.28 3.28
Sep-89 4.38 3.44 4.44 350 3.56 Nov-92 1.50 4.34 4.81 4.28 2.94
Oct-89 4.47 3.72 4.69 3.78 3.75 Dec-92 1.94 4.38 4.75 4.38 3.00
Nov-89 4.25 3.94 5.06 406 3.78 Jan-93 1.56 4.34 5.00 4.20 2.88
Dec-89 4.28 3.97 5.19 416 3.78 Feb-93 1.44 4.22 6.13 4.13 2.63
Jan-90 4.16 4.03 5.53 428 4.50 Mar-93 1.41 4.22 5.75 4.03 2.69
Feb-90 4.06 3.91 5.28 428 4.75 Apr-93  1.47 4.03 5.06 3.78 2.50
Mar-90 4.09 4.03 5.13 4.34  4.47 May-93 1.44 3.75 4.00 3.72 2.50
Apr-90 4.13 3.84 5.03 409 456 Jun-93 147 3.78 3.88 3.47 2.47
May-90 4.19 3.94 4.75 413 4.56 Jul-93  1.47 3.81 3.59 3.28 2.44
Jun-90 4.03 3.92 481 3.97 431 Aug-93 1.47 3.41 4.69 3.22 2.22
Jul-90  4.09 3.97 494 3.97 441 Sep-93 1.47 3.25 3.50 3.22 2.28
Aug-90 3.94 3.97 481 4.03 4.38 Oct-93 1.47 3.34 3.47 3.16 2.25
Sep-90 3.97 4.02 491 409 4.09 Nov-93 1.47 3.13 3.34 3.00 2.19
Oct-90 4.06 4.09 491 409 3.88 Dec-93 1.66 3.06 3.31 2.84 2.25
Nov-90 3.88 4.06 4.88 403 3.94 Jan-94 150 3.03 3.22 2.81 2.09
Dec-90 4.38 4.50 4.88 434 4.41 Feb-94 1.44 2.94 3.13 2.59 1.94
Jan-91 4.50 4.69 4.66 494 441 Mar-94 1.66 2.97 3.03 2.66 2.00
Feb-91 3.34 4.31 4.88 441 3.96 Apr-94 1.72 2.75 3.00 2.66 1.97
Mar-91 3.41 4.44 4.59 444 403 May-94 1.84 2.63 2.84 2.59 1.84
Apr-91 3.09 4.00 4.59 453 4.25 Jun-94 2.06 2.50 2.69 2.47 1.88
May-91 2.94 4.38 4.53 444  4.16 Jul-94  2.13 2.38 2.63 2.41 1.88
Jun-91 2.88 4.34 4.56 444 3.94 Aug-94 2.13 2.41 2.63 2.34 2.06
Jul-91  2.94 4.38 481 450 3.91 Sep-94 1.37 1.41 1.58 1.43 1.20
Aug-91 2.84 4.41 4.66 4.44 3.81 Oct-94 1.43 1.39 1.58 1.46 1.09
Sep-91 2.75 4.44 4.56 453 3.94 Nov-94 0.95 0.94 1.05 0.96 0.70
Oct-91 2.63 4.47 4.56 453 3.97
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Figure Al: TL Required Reserve (RR) Interest Rates, Benchmark Treasury Rates, and Their

Proportion
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Sources: CBT and Istanbul Stock Exchange.
Notes: Treasury rate is the benchmark Turkish Tngasill or government bond rate which is the
compounded rate of the security with highest volumeany day.
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Figure A2: US$ Libor and Euro Libor
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Notes: US$ and Euro Libor rates are one-month rates

Figure A3: FX Required Reserve (RR) Interest Rates
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Figure A4: proportion of FX Required Reserve (RR) Interest Rateand Libor
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