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introduction

Tha purpose caper is o sstimale the sterllisation and offset coetficient and

115
17

degree of the relation petween the Central Bank’s reactions and the macrosconomic

variabies by estimaing the monstary policy reaction function on a monthly basis. The

offset and sierilisation coefficienis, together with monetary policy reaction to inflation
itself, measure the extent to wnich monetary poicy Is accommadating or used
systematically for monetary c.nol. This paper applies previously developed

1990-1999 in

methodologies’ o study monstary policy in Turkey for the pericd of

which Turkey decided to liberaiiss its capital account completely in 1¥s9, This period

also includes 1994 financial crisis, whicn nit the economy seriously during that time.

Alnkemer 71997} estimates the domesiic credit reaction function of CBRT by
dividing the estimation period into o sub-periods, February 1990-October 1923 and
Soril 1994-cune 1997, She concludges “nat, during the pre-financial crisis period, it

ssems thal the CBRT was reacing to changes in net Toreign as {(NFA), real

exchange rats ana not to interes? i While in the post financial crisis period,

it seems that the CBRT reactei more “o NFA changes compared o the pre-crisis

period and aiso interest rate diffsrantials gained importance in the menetary policy

srts have been found as 0.82 ana U.z1 for the

framework. The sterilization coe
Tirst and second periods respecively by using OLs. However, Kourl ana Forter

974 ana Opstleld (1982) point o

In the case of slarilization, the ofisel coetficient

s subject T @ possible sterdl bias. The source of the blas is tne possible

AT

endogeneity of N~ I capital inficw is systematicaily sterliized, the change in ND~

it the disturnar

in u

= NFA equalion {or capital-liow

will be coireiaiad
equation), inererfore ULS estimatos Wi Ts inconsistent. To remedy this problsim,
Argy and Keuri (1974) and Obstieid sugdest that the offset ana sterilization equations

be estimated by two-stage least scuzaras using instrumental variables.

Celasun and Denizer (1999) aiso examines sterilization or capital flows as part of a
study mainl; focused on the aeteririnants of capital T.ows, their impact on the real

sectors of the Turkisn economy, masrssconomic management issues that relate to

capital flows togelner with he s Intermediation of cupltal flows and issues
surrounding the process. i (Celasun, Lre—;mzer), Central banx sterilization reaction
function, with conslderation of tne endsgenelty problern, was estimated based on the

methodelogy of Cumby and Obstreiz [1203). Nel domestlic assets” 2 (NDA) item is

v, M. (1997), Celasun O, C. D

ting revaluation account and adjusied for reserve requirement




estimated by using two-stage least squares, for ine period February 1990 1o Jung
1498, The readction function ailows net domestic nssels to respond to other variables,
such as, net foreign assets of the Central Bank of Turkey {(CBRT}, real exchange
rate, real GDP and consolidalzd govemment deficit®. For ihe whole period,

sterilization coefficient was founz 2z 137, which indicated that 37 percent of reserve

‘

flows were steriiized within a st {given that lags of NFA proved insignificant).

Unlike our rasulls, they concludic 18 Central Bank engaged in relatively more

active sterilization and pursued & fonter stance in the pre-1943 period. However,

NDA reaction function of the CBR

43 een estimated througn wnole period, during

wnich NDA exhibits different charasierislics.

The main motivation of this siudy is to determing ine monetary policy reaction
“Aniction of CBRT. Confribution of this study are twofold, First, some macroeconomic

variables as exogenous other than the main financiai variables are inciuded. Second,

wa have sub-divided NDA into two components, which are net credils to private
sector and public sector. Then, we estimated “net credits to private sector” instead of
total NDA by putting net credits to the aovemment seclor as the expianatory variable
hesides other exogsnous variables. In *hat equation, the coefficient of net credits to
government sector measures the “neutraiization” coefficient that i3 expected to iie

between zerc @l minus one. Whike monstary  control  diciates complets

neutralisation of i.orsased governmery: Dorrowing from the system, the factors
influencing the goverment’s credit requirsimants may well affect the banking sector's
t demands in @ similar way. A passis or accommodating monetary policy woulc
‘hen sanciion increases in banking sedicr domestic credit aiong with increased
governmant borrowing. In this case, the estimated neutralisation cosificient would be
positive.
An organization of the paper as tollows: In section I, the monetary poiicy
implementation in Turkey in a historica’ perspective together with instruments of
monetary management under the sonstraints of fiscal dominance and sustainability
of current account Lalances was ghven. Seoion il presents the literature survey and

saction [V goes inte the estimation resulis, The last section concludes

imental variables; constant, monthly dumimies, three lags of ihe dependent and conditioning variables, 6 lags of
uncovered interest parity and ihree lags of it.




I~ Conduct of Monetary Policy in Turkey with the Historical Background
1991-1993: Pre-crisis Period

The Turkish economy entered into a new stage 71 development that envisaged an

outward orented sconomy based on fres marsst forces with the January 24t

measures in 1980, Stariing from this date, fnancial liberalisation process was

realised gracually “hrougn some new regul : suchn as determining the exchange
rates by the Cenirar Bank, setiing interest ralss free, permitling to residents to hoid

foreign exchange deposits freely, sstanilshing the interbank money markel and

[stanbul Stock Exchange and starting o uss indirect monetary policy instruments

policy implementation. Finally, in 198, “he capiial account was fully liberalised.

Initial effect of capital account liberailsation was rapid capital inflow to the Turkish
economy through both borrowing from irnternaionai markets by the banking sector
and increasing portiolio investments to the Istarbul Stock Exchange. As a result, the
sum of the current and capital accounts was in surplus during the period except for
1991 when uncertainties surrounding e Guit War led to a substantial capita
outflow. The mouest expansion in 1989 was followed by an aggregate demand-isd
hoom in 1880 and a sharp contraction in “991, the latter rsflecting uncertainties
surrounding the Guif crisis.

far the first me ne CBRT announced &

As to moneiary poiicy, on the other ha!

monetary program in a medium ferm norizon in 1990, With the monetary program
the CBRT fried to control the credits exended 1o ine pubiic sector, thus the domesti-

assets and increase the share of Turkish lira liabllities in *he balance sheet. As a

result, the balance sheet targets of the first monetary program were realised in soirie

sense. The net foreign liability of the CERT declined but was still negative. The cash

credits to public sector declined in nominal terms but the credits (o banking secior

increased in real terms, in sum ‘e cash orediis Lo public sector and banking secior

did not change in nominal terrs in G200 but desiined In real terms. Although ha

revaluation accoun® lad not chande as proposed, ‘ha control on the CBRT crediis

enabled to stay in fhe total domesiic assets targst Interval. The share of the “centra
bank money” increassd but if was not remarkabie since CBRT financed Its assets
partly by creating foreign liabilities.

Because of the unceriainties created by the Guif crises, CBRT did not announce

monetary program in 1991 and pursued a policy, which would bring the instabiilty in

end of this section.

4 .
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the exchange rates to the minimum levels, without incurring large losses in the

foreign reserves. As a resull of fne nuge increase in the cash crediis to the public

sector, domestic assets could not be conirclieq. Bui the movemenis of the ceniral

bank monev were i the desired direction and its growth rate was higher than that of

the total dormestic ifabiities. Although thers was contraction in the economy, infiation

accelerated, due to rapidily rising public sc

increased monetar. 1cing through CERT oredits.

1 the 1992-1445 e the economy !

strong import g : increase I ;

further detericraiior i fizcal balances restiing in increased rec

financing (Agencr, a0 Dermott and Ug:»;:t‘ 1997, Indeed, ther

cisclpline in et and T=2d. In 198, 2 monetary prograimn

saveral assuiny

public sector's & orrowis

% reiated to inflation, the consolidated bu

" horrowing requirement (PSBR) and iis

-unded strongly. This was associated with

lic and private secior real wages, and

ourse to central bank

& was a lack of fiscal
was designed under
aget deficit, and the

o from the CBRT. However, the rapia expansion of the credits

extended 1 the pubiic sector made it impossible for the CBRT o comply with the

monetary program targets, and instead it sfrove tu eliminate excessive fluctuations in

the exchange rates. The exchange rate poiicy quilte different In

1992 compared with

the period 1989-1990, and CBRT did not alow the exchange ralss to appreciate and

the exchang_;e rate basket depreciaist L 2 percentage

deterioration in fiscal accounts should e

letting exchange rates {o appreciate durin;

poinis in 1992, The
‘ne main driving force for CBRT fo not

period 1991-1ea0.

In 1993, CBRT did not announce a monetary program because of the difficulty in

confrolling its baiarnice sheet items due to the inapiity in ©

ontrolling the financing

neeas of the public sector, trying to prevent the pressures of the increasing liquidity

on the foreign exchange rate without reserve ossos. Monelary d evelopm its in 1993

once again dominated by the deficit of the consuiidated budget deticit. The main

policy objective was maintaining the stability in the money and foreign exchange

market. The CBRTs crediis o z:l&;riouiiural sector grew by 96,6 percent in 1993, The

contribution of net domestic asssis INDA
The CBRT did not sterilise the

reserve Money d rrowth was 85 perc cent.

al inflows and created the money by domestic

credit expansion. Thus, the CERT foreign exchangs reserves did not inorease anc

kept its previous year level. The real effective exchange rate was aimost constant

compared with the previous year but there was siili 10 percent apprecialion at the

ena of 1993, which was the residual of the 1989-1390 monetary program,




i ©9a3, public sector borrowing requirement confinued to rise and reachec 14
percent of NP that was highest ever recorded. Primary deficit of the consoildated
budget continucd in 1993, as was the case In 18971 and 1992, Nen-interest
expenditures jumped dus to the “other transfers” item of the budget and interest
payments exhibited the most dynamic expansion and reached « record level with 5,0
percent of GNP dus o lagged effects of Guli War and 1992 parliamentary elections.
Ancther factor, which boosted interest payments in 1993, was the shortening of the
masurity of the debt stock. The increase in credits, public sector expenditures anc
real wages boosted the economy and economy Jrew by 8.1 percent, which was the

highest economic growth rate after 1950, Strong consumption and private investment
‘ac to rapid deterioration in current accouint and current account deficit reached 3,5

cercent of GNP &t the end of 1993.

lin *he last months of 1993, government tried to decrease the cost of domestic
borrowing. ~or this purpose, in some of the auctions, the government either didg not
borrow or borrowed small amounts, despite the increasing fiscal deficit. Furthermore,
tie Treasury relied heavily on CBRT resources and created excess liquidily in the
market, which put pressure on foreign exchange rates so thut the margin belween
market and official exchange rate started o widen in the las? quarter of 1993. The
rating agencies downgraded the Turkish economy auring that time. These
developments triggered the financial crisis, which stemimed not oniy from worsening
macroeconomic fundamentals but alsc izpt mismanagement as well. At that time
one of main disacvantages of the CERT was that the level of foreign exchange
reserves of the Bank was low comparad o ihe level of Banks’ open foreign exchange

]

X0 ositions (almost 75 percent o7 resserves). The government cevaluated the

o

currency and fook some measures on e 5% of April including tight monetary ari

fiscal policy and structural reforirs. Thne resulls of the corisis were destructive. The

econom. confracted by 6.1 percent. Nominal intersst rate of government securities

reached 10U percent. The maiurit, o s debt sicox shortened to 4 months. Despite
some succasss in fiscal adjustment, the PSBR increased again after 1995 raising
inflationar, sxpectaticns.

1995-1999: Post-crisis Period

The 1994 financial crisis heavily influence: the monetary policy of the CBRT. The
halance sheet of the Bank took a new forim. Typical IMF conditionality in the context

of ceiling on “net domestic assets” ana flucr on “net international reserves” togethe

with an  unannounced predetermined exchange rate path were the main




“performance criteria” of the monetary authority as part of the Stand-by agreement.
However, aiier the financial crisis e maiurity of the debl stock was shoriened and
the destruciive resulis of the crisis was neavily secn on ihe fiscal balances of the
Turkish economy in 1995, As a result of less recourse to foreign borrowing, the
Treasuny heavily resorted to domestic borrowing In financing e increased bucgest
deficlt that exerted heavy pressure on iz financial svstem. On the other hand, the
real depreciation of the TL in 1894 again led fo inorease I exports and current
account deficit decreased to 1,4 percent of the GhF. ~gain capital inflows
accelerated in 1995 and the economic rowth was above its potential again and
reached 8,7 percent. The source of the growth was not oniy aomestic consumptior
Lut private investment as well.
he Stand-by arrangement came to end at September 19u5 since the election
atmosphere forced CBRT to a more supportive monetary polic,. O the inflation front
1995 was @ partiaily successiul vear, inflation declined 1o 65,0 pero@nﬁ; that was 149,6
arcent in 1994, However lack of fiscal discipline together with unresolved structural

imbalances including rehabilitation of banking system dominated  the Turkisi

economy arter that time. Between years 1989-198s, which was pre-crisis perloc,
average infla‘ion rate was around 60s. After the crisis, inflation rate moved to an
Lpper plateau of 8Us uniil 1998.

Uuring  1996-1997, the CBRT cenirec s monetary policy impiementation on
achieving stability in financial markets rather than cecreasing the intlation rate. The

fiscal dominaiea environment toge‘the;r wWBhow permanent crisis memory and the

failure of weak coaliticn governments [with structural problems resulted in the

onomy cperating unider a cloud of vunerablit,, particularly in terms of worsening
debt dynamics togeiner with increass n v;:qun'f;ry’s risk premium. Under these
conditions, the CBRT Iirolemented its r~onstary and exchange rate policy without

announcing any operaling fargets. Howsver the monitored balance sheet structure

was almosi same ¢ Te previous e vears. Since the short term advances
Treasury were imitsd oy the Law and orsdils were not extended to the other pubiic
sector institutions, ihe CBRT managed to control the growth of the domestic asse's

and increased the domestic liabilities In return for Increase In foreign assets.

s inflation rates. This

in iine with the 1

Exchange rate policy was conducted

policy ensured not only real effective exchange rate staclily put compelitiveness in

the export sector and a sustainable clirent account deficii as well. Besides s,
Unlike 1989-05 period, Central Bank official reserves reached to 21 billion Us doilar

as of October 1997 compared (o the level of § biliion US doliar at the end of 1993



hich enhanced the CBRT's resistance o speculalive attacks experienced both in

“

7 and Russian crisis in August 1938, Wholesale

Asian corisis in the second half <

price inflation which decreased o ©6 percent by the end of 1985 following the

financial crisiy, refurmned o an increasing rend in 19890 ana his frend continued in

18997 reaching to 7 percent.

CBRT again announced its monetary prooram in 1986, ror the first and second

quarter of the year, “reserve money” targs’ cands were anncunced toyether with the

expecied inflation rates. Besides this, Trsasury also anncunced guarterly budget

“nrimary surpius” targets. However, the overall program was not comprehensive Le.

cdural reform agenda. The onl, posilive step was that the “tax reform

vwnich wvas aunched on July 1998, Durl ime, the bands were determined
through money demand projeciicns by considering the expected income arid inflation
figures for the first half of the year. The targsted levels were designed according 1o &
modest remonetization rate in ths economy on one side and thought as a butfer for
any external shock fogeiher with including seasonal facitors con currency
developments on the other sils. The reserve money targets were reaiized below the
projected [ower band

As to inflaiion, decreasing trend in interest rates with heavy short-term capital 1lows

together with a declineg n Inflationary expectations on one side and the reaised

favourable figures both on *he budgel anc monetary side on the oiner side

contributad i decrease In inflaiion rates 'n the first naifl of the vzar.

mooune, Turkey signed a “Staff Monitzring Program” (SMP) with the Fund. In that

context, *he CBRT announced a shanonin menetary program. Accoraing to this

program, a riew definition of “net doimestic assels” item was dstined and targeted. in
line with the consuiltations done with the [1/F 3*aff, the target tor the “reserve money”

was not anncunced to the public. Given & “net Toreign assets” and “reserve money

(X0 projections, the target for “net domestic assets” was determined. The main

reasons behind this new monetary polic, ramework were as follows:

ol over fis ba

in many daveloping countries, the Ceniral bz

Changes in et foreigin asseis which is a 1 o of the bala

gensraily be considered to be a fully policy-conilralza varfable. Al

i, counteract exogenous shiccks {0



B

As can be foliowsd from the Graph 7 In Appendix A%, during *he first half of the year

gas;:»en;‘:faliy wlarcn-dung period), Zue W rapid shorl-term caplial inflows, the share of

changss in “net foreign assets” in fne initial slock of resense mionegy is posiiive, Thus,
this was the period, where the secondary market interest raies were stayed between
the CBRT's official interest rate corrizor (nterbank money market). However, starting
from the miadle of July; uncertainty crealsa by the controversies over civil servarit's

salary rises, early election anc wilnhciding tax debates and thus increasss in

inflationary expectations anc the Russiar crises in August reversed the rend of

interes? rates. This was the period during snich ne source of the growth of reserve
mone. was ‘he increase in net domesic assels. Moreover, the Russian crisis

opnseryes during that time, limited the chance of the Treasury to find oans in

oz markets, This development orsased the dependence of Treasury o

I

interna

domestic horrowing which exerted upwarc jressure on domestic interest rates. Tne

ohserveda forsiun capital cutfiow in last monins of ine year 'triggered the interest raie

hikes. Thersfore, in Uctoker, the end-of-year target of the “net domestic assets” was

a more Joose monetary policy.

revised itowards an upper ievel, which inc
Besides the =il efforls of the Ceniral Bank, tne vear ended with nigh real interest

rates which norsased the burden of future comestic interest payments on the budget

that lead o worssning domestic debt dynamics in 1899 and the economy entered

into a recession. But year-end inflation stayed arcund 50%s as targeted (Ergel 1998).
The policy implementation under SMP agreement contintied In 1989, NDA targets

were determined loosely under the assumption of reufral NFA position. However,

capital inflows were again more than expected which led to CBRT (o carry out the ‘

NDA fargets despite the election environiment in the first half of the year and the

earthquake in the second half. The real burden of the Russian crises was observed

i that year. The sconomy ciniracted Dy J percent In ling wit contraction in both

domestic and extemal cemana. Although ‘he “primar, paiancs” targets were hold

during the wvear, overall public sector dericit deterioration and rapid increase in
inferest payimenis prevented to xeep the public sector price inflation under control.

Since SMP wasz seen as a bridgs for a fulure comprehensive disinflation program,

the Central Bank expressed itz views with regard fo intlation target by choosing a rate
of crawl it deems acosptable aliows for no doubls about the sustainability of the

chosen exchange rsgime aspediaily undsr constraints of both current account and

e developmisnis wrere stated in Appendiy 4

o]




? fiscal sustainability and rapld changes of directions and volume of short-tern capitai
| flows (and inius the level of foreign exchange reserves).
Tne CBRT moved io an exchange rale policy pased on forward-looxing inflation

targets as part of a disinflation programn e backsd by the Fund on the 1% of January

| 2000. The announcement of the prograr ith its pre-determined daily exchange rals |
‘ - i o S g ‘
path on a sliding 12-month horizon was "one on the 87 of December 1999. Thus, a |

I

|

T

new moneiary policy framework has been inlroaucsd JErgel 1499,

Thus, in the context of the above historical background, £ is possible to examine the

A

19691995 period in two sub-periods as pre-1984 and after 1y,

During 1955-1993 period, the CBRT mostyy did not sterlise the capital inflows,
heavily extend direct cash credits fo Treasur, and did not danien enough the credits

/. the CBRT did not

extended o banking sector. With non-sterfised intervention polic

accumulats tha necessary foreign exchange reserves to defend the domestic

the second perioc, wnich was between

‘ currency in cases of speculative attacks. i
1995-1994, *he Bank chose he sterilised intervention policy. The result was sound
current account balances, strong FX reserves, coping with external shocks without
incurring heavy losses but increased burcen of interest payments on the budget ana

thus unsustainabie domestic debt dynamics.

The distinction hetween these btwvo pori ~as nad “he monetary policy was re-

shaped in ine of the argument, which fhs Tegd currency wrises showed that non-

serilised infervention should not he a poioy oplion in case of unsustainable fiscal

slancs.

O
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ll-Theoretical Framework
in theory, e main goai cf the monetary poicy for most central banks is fo maintain
the internal and external vaiue of the comestic currency. The uliimate ohjective of

most of the s

:ntrai banks is o keep inflation iow and steacy. This, most central
banks atterr>? to control it indirecily through affecting mitersst rates or the quantity of
monetary aggregates. In addition, n *he open sconomy, the central bank cannot
implement toin an independent domestic monstary policy — whether on interest rates
or the money supply- and the exchange rals policy. If it has naependent target for
iriterest rates, for example, it will have ic accept the market-determined exchange
rate. If, on the other hand, it targets the exchange rate it will have to accept the
interest rates (and the quantity of domestic money) necessary to keep the exchange
rate stable {Gray and Hoggarl; 1996). On ihe cther hand the central bank carn
temporarily set both domestic monetary policy and exchange rate. This could be
achieved through sterilised intervention in which central bank offsets the monetary
impact of its foreign exchange operations. In this point, as parallel 1o the aim of this
study, the issue of different types of exchange rale sysiems should be analysed
separately.

When the exchange rate is fixed, o maintain the official parity, the central bank must
intervene in the foreign exchange market &y suying high-powersd money with foreign
reserves. In this manner, attempts o alter the domestic source component of the
monetary base are impeded, even in the short run, by offsetting movements in its
foreign source component. If the offset to domestic credit expansion is complete, the
monetary base is determined independesiiidy of the central bank’s policies by the
saving and portiolio decisions of the public. The central bank can affect the monetary
base only winen domestic and foreign assets are imperfect substitutes. If there is
perfect supstitutabiiity, the capital accoun? offset to domestic credit measures is
immediate z=nd complete, provided thers are no lags in portfolio adjustments
(Obstfeld 1982). When the exchange rate is flexibie, the level of exchange raie is
determined by the supply and demand of currency. In this system, the nomina.

money supply becomes a policy determined variable and as in the fixed exchanys

rate, the central bank can a'ain Imdependent monetary I'xanagement only if there is

Imperfect substitutability beiween Jomestiz and foreign asse
In this point, fwo concepts emerge: Offset coefficient and sterilisation coefficient.
Offset coefficient indicates the fraction of any comestic credit expansion reversed by

central bank foreign reserve losses in the same period while sterilisation coefficient

11
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dicatss that the degrse of sterliisation which s wifset in the inflows so as ‘o leave
the overali money supply unaffecisd through open market operations or some other

monetary reguiations like reserve requirements.

Under those mentioned above, determining the offset and sterilisation coefficients of

the central imank could be useful in terms of measuring of the scope and the stance of

the monetar, policy. Indeed, this issue has discussed in ihe literature by several
authors. Trizy all estimated a reaction function for monetary policy and assessed the
stertlisation and offset coefficient. In Kamas (1886) for Mexico and Venezuela,

Renhack and Mondino (1988) for Coloniia, in Fry, Lilien and Wadhwa (1991) and
Fry(1996) for Paciiic Basin Courriries, Savvides (1998) for West and Central African
Countries, tnhe offset ana the sterlisaiion cosfficienls were estimated to measure the
degree of monetary ndepsnderce or performarce of monetary policy. On the other
hand, in Siklos (1996) and Arval 11997) for Hungary, Altinkemer (1997) for Turkey

and in Celasun-Denizer (1999) f.r Turkey, sterilisation policy was examined.

In those studies, monetary poiicy reaction functions were estimated where the
reduced form equations were 1ot derived from a general macroeconomic model.
Yhereas in Kamas (1986), a reduced form equation was derived from a general
macrosconomic model. On the other hana, there are some issues related to these
two approaches. Obsifeld (1982} Indicates that the structural approach suffers fron

several disadvantages relative to the redused-fonm approach. For example, it may be

fon errors in siructural equations. Alsc,

o

=55 robust with respect to certain speciric

unlike the reauced form approach, it cannot be implemented when there is uniimited

substitutabiilty between domeslic and foreign assets. However, the slruciural
approach aolds an important econometric problem that may bias reduced-form
estimates.

As to methodology, various estimation techniques were used: Ordinary least square ,

least squares, vector autoregression

two stage ieast squares, iterative three s
models &lc. Among these, since the appiication of QLS method to an equation
be[ongmg o a system of simultaneous equations yielas biased and inconsistent

estimates, he obvious solution is {o appiy ciner methods of estimation,

Somie resuits of these studies were summarised in the following table:




Table 2
Sterilization and Offset Coefficients in Developing Countries

Melirodology
i
| i
‘ i
‘v I
L. :
| ! :
| i ) ) i _0.43 -0.82
| Colombia 19804 . }
i ;
: 1975.2- -0.38 io =24
1984.2 0:72%
|
|
© Siklos (1296) | Hungesy [ 19911 : NA -0.69
! = 1994.12 Peg :
Fry (1996) 660-1588 -0.32 -0,62
S a'ng/ide? Cameraon, L3828 i -0,41 -0,12 |
(1998) Cote d'lvoire, i
. !
i
: WA -0.82 and —
; 0.91
respectively
| Turkey A -0.37
| | |
! 1
i i
l |

fions: the monetarist, the porifolic

(1; NCS, and
Ke

(2; 25 of domestic credit policies were dafined. First Is ths helicopter drop and second is the open maiket
o0

(33 “ziwan, Thailand

(4 | country equation ) il f ad as a system of equations with cross-
Ehl n all cosficient

Actually it could not be sald for most of fiese sludies o reach a firm conciusion

concerning  the offset and

fioients which change according (o

choosing, wefinitior, and caicuation of the variabies ke in Kamas{18e5), Kamas

<

(1886, Sikios(199¢), Renhack, Mondino (1888, In Rounini (14ss), on the other
hand, it is emphasized that there is no unigue offset ana steriiisation coetficient; nat
is, these coefficients are changing according to the differant disturbances hitting the
sconomy and the preferences of he monstary authorities. However, it may be usefui

to estimate offset and sterllisation cosfficients for policy analysis.



Generally in these siudies, smal. o7iset coefficient and high sterilisation are evaluated

as e indizator of independent ard &
infiation and moderate and sustainable macroeconomic oaances whatever “he

lon

exchangs rate system is. These coefficients iogether with the neufrail

1

cosfiicient®  also help o determine the relationship between monetary and fiscal

policy. As a matier of fact that in Fry (1€c2) Inis issue was examinea with the sample

ot 70 developing cournfries and foun it Iarger deficits and greater reliance py
governments on the inflation tax anc financial repression are associated both with
lazs sterifisation of increased net foreign assets and wiih lsss neutralisation of

increased uovernment borrowing requirsirents. In this point, another inference

concerning HMaxico worths to mention. As ==2n from the Table 2, offset coefficient is

very small while sterilisation is not found., During the pericd of estimation, the
Mexican government played a large rcie in the economy by ulilising the foreign
borrowing exisnsively o finance current account and budgst aeficli. Venezuela, in
contrast, represant the case of a smaler role for the Sovermment, anc esimated

coefficlents are In accordance wiih the pracictions of theory. In addition, ne small

cifset coefiicient can indicate limited capital movements or sxchange rate policy co-
cranated with monetary policy as suggesisa by Fry(19u8) for the Pacific Basin

Counities. indesn, this issue was confirmed oy FMoreno(1896) for ~orea that had

more restrizive capiial controls in the 1957-79t4 period and found hat it may be
more insulated from foreign asset shocks'”.

IV- Methodology and Estimates of the Offset and Sterilisation Coefficient for
Turkey

When a canirai bank follows a sterilisaiicn policy, domestic credits will be an

since, domestic crecits are aried In response to the change in

ENAOJEnoUs varian =,
foreign assets. Also foreign assets” s an enaoyaticus variable since domestic credit
expansion is offset v a fall in forsign exchangs reserves. As a result, domestic credit
il be correlated with the error ternt in the foreign assels eguation while the foreign
assets will be correlated with tha errcr ferm In the domesic credit equation. The

following behavioural simuitanects equation sysism was created.
ANDAt = gi'lAN FA—L + aZX']t U

ANF A= D ANDA; + Dokg + Ui

the decreese in the arnount of private secter crecis wier the gove

14
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ANDA® and ANFA are the charse in the domestic assets and the foreign assets in
the haiance snheet of the central pank, respectively. Xyis a vecior of other explanatory

:

variables postiiated to affect the changes in comestic and foreign assets.

In equation (1), the parameter o, is an indicator ¢f the degree of sterilisation of net
foreign assets. &y mensures how much of a change in net foreign assets deriving
from Interventions in the excharge rale market is steriiised by the monetary
authorities. The coefficient ranges irom zero fo minus one. if a,=-1, the sterilisation iz
complete while ay>-1, the degree of sterilisation is less than ull. In equation (2), the
parameter by is the offset coefficient. Offse! coertlicient gives the amount of capital
outilow per domesstic currency of expansicin of comestic credit. by is close o -1 17
aomestic and foreign assets are ciose subztiules, indicating a high degree of caphial
mobility and a low degree of conirnl over “he money stock. If the by close to U, & hign

degree of monetary control anc & .ow tdearee of capiial mobility are availanle,
In this framework, we estimated ihe following equation system:
ANDAt = gg T ZMANFAH + Aoy ABUDGET1_| + aQQINF-'[_f + E}QgVINT‘[.g + s G,ﬁ_{*‘[,i-“ {'} “}

[ANFA{ = bo + b']ANDAf.E +b2]AI\{D/‘\L| -+ bggCAPi_i +b23CU Rq“*'bng”\«?, + Uogg (2,:!

Equation {17 s the monetary policy reaction function of the C2KT. All the nominai
variables usad in terms of US dollar. ANDA i3 thia change I 1is{ domestic assets of
the CBRT excluding revaluation account. 2NFA 13 the change in nat foreign assets of
CBRT and iis coefiicient indicates sterilisaticn degree. The variables out of ANFA are
postuiated to affect monetary policy. In olher words, these variables were put ine
equation to capture the respond of CBRT tw changes in these variapies. ABUDGET
is the change In primary budge? celic, ive is the monthly WP inflation, and G Is the
annual real oulput growih rate. industrial production is used as a proxy for output
since monthly GDP series is not available. VINT (s ths volatifity of short-term interest
rates {weighted average of overnight interest rates in the interbank money market
and the istanbul Stock Exchange (ISE) Repo-Reverse Repo Market) measured by

the moving standard deviation method with the order of six’. We used this variable to

ated using monthly data tc a

- " —1/2
i
S (" 7 (Y X e Lare W Ga tha wariale —teap Fae
i ot = Ll/m)Zq\A il N i ) where X is tiz wvariable Gsec for
L i=1 |
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sea whather the CBRT Implemenizd a monetary policy observing financial stabiiity as

stated In this previcus section and how i dia,

N PN

In equaticn 727, the coefficlent o7 LHDA, by, indicate the offset coefficient. The other
aexplanator, variables show the possinle source of foreign assets changes. CAP is
the capitai accouni, SUR Is tne vurrent account, and PRIM indicates the spread
between devaluation rate adjusied oy the cost of foreign exchange and weighted
average of cvernight interest rates in the interbank money market and the ISk Repo-

Reverse Repo Market. PRIM can be thought as the indicator of demand factor which
cost of funding via selling foreign exchange to CBRT is lower for the banks, Le. nel
foreign assels increases, that is, the expacied sign of coefficients of PRIM is positive
like CAP and CUR.

We estimated the system with iwo-stage least square (28LS) method with the
monthly aata for 199U-1999 period.

We emploved augimented Dickey-Fuller Test to check for unit roots and found that all
variables usad are stationary. The instruniziis are all the predetermined variablas,

constant, an seasonal dummies'. We imulement the experiments in the two sub-

periods exciuding the vear 1994 in which tinanciai crisis cccurred. We carried cut
Chow test & 1e3t the presence of a struciura: breax statisticall, and rejected the nul:

hypothesis of 1o striciural change. The estinaiion resulis are presented In Table o,

=

nger 1ag it but the resulis did ot change. The e
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Table 3 ‘
Estimation Results™

Dependert ANDA ~NEA
Variable
Explunatory
Variables 1990-93 1995-99 1990-93 1995-99
c 133,062 261,318 48,270 54,645
+1,638) ’?,060) (1,044) (0,515)
LNFA: 0,544 0,384
(-10,526)
LNDA 0,293 -0,779
— (-3,380) 1 (-8,302}
ANDAwy / -0,088
1 . (1,262} |
ABUDGET:. 3,200
o - {2,184} I
INFzq ] 33, 5 0

VINT,

G

CAP; 0,131
(1,851)

CURy 0,376
(2,714)

PRIM; 2,995

i (1,577

iruments used are all the
the 1 percent leval, (*%)
ificance at the 10 percent

{1} The equations are estimated using rwo
p,acxeleimnm’ variables and seasonal dumii
indicates statistical significance at the 5

isvel. Figures in parentheses are i-siafisiics

The most siriking result is the difference of the sterilization ant offset coefficients in
gach perics. In the second period, whizh is post-crises, absolute values of both
coefficients are considerably high compars 2 to the first period.

The estimate of the offset coefficient is -2,29 in the first perivd. For every one unit of

an expansion of net domestic assets, -0,29 unit of net foraigy assets flow out. After
the orisls, ‘ils offset coefficient is -0,78. This means that, in the second periog,
capital maoiiiiny increased and the CBRT cannot affect the mcney supply by

controlling -1 Infiuencing domestic credit In the short run. However {nis also was a

reflection of Treasury’s net repaver position in terms of foreign debt. In other words,
{he Treasury paid part of its forsizn debt <hrough CBRT FX reserves in return for TL

that was ar influential factor cin nis high evel of offset coefficlent in the second
period. The sstimated sterilisation coefficient is -0,86 i1 e second perfod while -0,54
in the first period indicating partial sterilization although hi. gher nan our expectation.
This suggests that the CBRT has been able fo insulate the eccriomy from the

monetary &iects of reserve flows.

In NDA equsiion, the estimated cosfficient for the second lag of primary budget

deficit is smnificanily positive in the pre-crisis period. In the first period, CBERT




increased the net domestic assets when ouiput growth increase which could be
gvaluaied as accommodation at least part of additional domestic demand stemmed
from incraase in government expenditures through an expansion of demestic credit,
In the sacond perizca, we coten’t observe any relationship among net domestic
assets and buaget aeficits and culput. There s no significant relationship between

net domestic assets ana infiaticr, in all pericds. These resuils consistently suggest

that the CBRT implemented a monetary policy accommeouating to fiscal deficit and
aomestic demand until 1994, Since “shori-term advances o Traasury” were heavily
curtaiied in the second perfod, we may nct observe any relation beitween deficit and

NDA in the second period. The estimated coefficient of VINT is positive significantly
in the second period. This resutl is consistert with the CBRT's policy goai of stabllity
n boih T and foreign exchaiige markeis by the help of exchange rate palicy,

liquidity management techniguss and ithe nfersst rate policy, which are consistent

with the coric ¢ tiscal policy.

In the NFA equation, the estimated coefficient of the capiiai account and current

account are positive significantly in all periods as expected. The esimated coefficient
of PRIM marginally significant in the second period whiie considerably significant in
the first period. This is not surprising when considered the fact that the level of open
FX nositions of the banking system increasel dramaticaliv compared to the level of
CBRT FX reserves and reached to 75 percent of officlal Fx resernves at the end of

993 as seen from Graph 1 in ALpendixX ~.
Second Trial

“nat credits to private secior” (CRDPRIV:

We also estimated the equations by using

instead of iotal net domestic assets. We cbitained net credits to privale sector (sum of
“open market operation (OMO) stock”, “credits to banking sector” and “other items”)
by excluding the net crecits to government sector from the total net domestic assets.
In the second step, we used the net credits to government sector {CRDGOV) as
explanatory variable in the reaction function to measure the neutralization coefficient.
The estimated coefficient for this variable is expecied fo lie between zero and minus
‘A coefficient of -1 would Imply el the central bank neuiralizes compietely the

public seciors credit requirements & cliting back crealt to the private sector. Partiai
neutralization, on the other hand, procucss a coefficient iess than zero but greater
than -7, and no neufralization entails a coefficient of zero. An accomimodalting

monetary would increase in privaie sector domestic credit along with nereased

18
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governmer: borrowing from central bank. In this case, the estimated neulralization

coefficient voould be nositive. The estimation results are as fouuws:

Table 4
Estimation Results

T Dependent | “CRDPRIV ANFA
Variables
Explanatory 1990-93 | 1995-99 1990-93 1995-99
Variables i
54,807
c (-0,555) )
ANFA, (-0,234)
. 0,410
\CRDPRIV: 1 769)
ACRDGOVt
INFiq 3
VINT, !
G
CAP, e
0,647°
CUR: - ) ) 2,400)

-3,851
3,305)

‘mined variables
indicate statistical
ies in pareniheses

esiimaied using two-stage least squares +
es. One siar (%) indica tistical sign
reent level, and the ¢

stars {

Iri this situation, sterilization and cffset coefficients changed considerably, indicating

ro sterllization and offset in the first pericd. Also in Fry (1988) this phienomenon was

detected for Turkey in 1980’'s. Fry consicer this the evidence of financing ¢l
investment and growth by expanding domestic credil. On the other hand, in our
sample period, when considered together with the low neutralisation coefficient, one
can see that the CBRT implemented a relatively accommodative policy to fiscai
policy by expanding domestic crsaits to finance budget deficit. In contrast, in the
second period, the CBRT implemented more acive policy by sterilising most of the
foreign assets increase and neutralising the government credits by reducing the
banking sector credits. Finally, aithcugh the cffset cosfiicient In the secona period

D findings of effective

seems fo coulteract monetar, autonomy, it supports

monetary poics when evaiuaisd  togetner withi the  high  sterilisation and
neutralisation. VWhen considered ihat period inciuding Asian and Russian crisis, i
may reflect now ihe economic agents become more vulnerable after the comestic
and external crisis. On the other hand, oiher reiationships showed the same pattern

as in “he first trial with marginal iTerences (Table 4).
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CONCLUSION

| ihis papar we nave estimatsd the CBRTs monetary policy reaction function with
the structural equation system o measurs the perl‘sr'r‘nance of monetary poicy and
svaluaie the reletionship betweesn monetary policy and macroeconuiric variaples
fogether with the sterilisation, offset and nectralisation costficient
According (o the results of the estimations, the way CBRT implementsd its policy
indicated different characteristics in 1990-1993 and 1995-19599 periods. In the first
period, low degres of sterilisation, offset and neutralisation coefficienis suggest that
the CBRT implemsnted a relatively accommodsaiive policy to fiscal poiicy Dy
expanding domestic credits to finance budget deficil. In contrast, in the secona

pariod, the CBRT implemented more active policy by sterilizing most of the forsign
assets increase and neuiralizing the expansion of government credits by reducing
the banking sector credits which was reflected in the high level of sterilisation, offset
and neutralisation coefficients. In addition, in the second period, the CBRT gave

sriority to the stability of the financial markets more evidenty b, irjecting Turkish Lira

nd/or foreign exchange when hssded.

However, especially in the last two years, the banking sector was in @ net debtor
position to CBRT. During that time the CBRT supplied just the required daily need of
the markei & higher costs, which faciitaled the Treasury’s domestic borrowiry

strategy. In order to prevent sharp porifclio switch of merxe! participants from

domestic currersy o foreign exchange, ‘e CBRT did not short-term marks:

- rall to levels which was 37 consistent wiin its nominal devaiuaticn

interest rates

rate of the ex & rate basket (plus iis cost of helaing FX for banks and risx

premium ccinpatible with the conditions ©f that time). Aithougi the link between high
sterilisation and low inflation accepted gensrally as a ruls in the literature, we did not

observe this situation n Turkish case since steriisation policles may easily end up

with high real interes? rates in the econcry. Normally in 0w Inflation countries high

real interest rates can dampen domesic demand, which alleviates inflationary
pressures. However especially afier “ows crisis, fogether with the inflationary
expeciations, the risk premium of the country rose wnich caused the reai interest
rates reach fo Unsusiainable levels, whicn halied the negative relationship between

excess dermnana and inflatio
The inflation process is driven in part by the pricing behaviour of economic agsns in
the goods and facior markets. The shorter adjustment intervals, “which iz a

consequence of change in the pricing behaviour of the producers and is independent

NI
[e]




from aggregate demand, becomes a crucial factor behind the inflationary dynamics.
Throughout this information process, inflation dynamics shift from demand-pull
inflation to an inflationary process where the cost sffects are dominant. Taking info
account that Turkey is & net importer of the most of the intermediate goods, @
possible surge In he international prics evel of fhese goods wili resull I the

worsening of the terms of frade and ‘ih= prices of Imported goods again will be

pushed up whic seily increases cost ¢ procuction. Another important impact of
this process 3 Wal In such an environment, producers expect a permanent
depreciation of Tt without knowing anything abeut tne magnitude of the depreciation,
which brings an important uncertainty on 1o replacement cost of the products they
procuce, and they increase the prices of “helr products to cover the risk of
replacement cost. As a resull, the relationsnip between demand and prices
disappears and becomes indeterminate. In *her woras, in the price determination of
the private firms replacement cost and mark-up pricing behaviour gains importance.
The process further feeds the cost-push inflation.

The estimation results suggest that “sterilisation coefficient” was significantly higher
after the 1994 currency crisis that was the period a disciplined discretionary monstary
policy was implemented under the constraints of worsening fiscal balances. Similary.
the “offsel coefficient” in the seconc period (between 1995-99) was found

significantly higher than the first perioa (between 1990-83). This indicates that after

the crisis monetary autonomy in Turks, was lost together with faster capital
movements and increasing burden of comestic borrowing on financial markets. On
the other hand, CBRT had pursued a streng sterilisation policy in the second period.
This was consistent with the monetary policy implemented after the 1994 crisis,
which aimed particularly at siabilising ‘he financial markeis. In implementing

monetary policy, the CBRT friac i prevent fluctuations in both the Turkish lira and

foreign exchange irarkets oy focusing on the consistency wmong Central Bank

balance shee! I'eir s and macre Daiances of the economy, mainly real exchangs
rates, interest rates and the current aceount.

As a result, the policy strategy In the second period was not the best but a betlar
strategy and a more sound monietary policy under the constrainis of increasing crises
memory of the economic agents, sustaining current account soundness, worsening

domestic debt dvnamics, and increasing probabllity of contagion effects of extermnal

shocks with hilgh capital mobility.
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APPENDIX: A

Graph 1

ANNUAL CHANGE OF NDA AND NFA AS PERCENT TO THE YEAR END RESERVE
MONEY
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Graph 3
Net Foreign Assets and Net Domestic Assets
(Million US Dollar)
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