DISCUSSION PAPER SERIES

No. 1880

SPURIOUS CORRELATION
IN EXCHANGE RATE TARGET
ZONE MODELLING: TESTING THE
DRIFT-ADJUSTMENT METHOD ON
THE US DOLLAR, RANDOM
WALK AND CHAOS

Zsolt M Darvas

INTERNATIONAL MACROECONOMICS

Centrre for Econenic Pelicy Researen Centrefor Ezsnemic Pelicy Researdn
90 - 98 Goswell Road, London EC1V 7DB






DISCUSSION PAPER SUBSCRIPTION FORM

Subscriptions may be placed for all CEPR Discussicn Papars or for thoss
appeating under one or more of the Cenlre's six research programme areas:
international Macroeconomics, international Trade, Industrial Organization,
Financial Economics, Human Resources and Transilion Economics

Subscriplion orders will be invoiced quarterly in arrears The charge will be
determined by the number of papers sent during the preceeding thrae months.
Invoices will be sent on 31 March, 30 June, 30 September and 31 Dacember New
subscriptions must start [rom one of these dales 1! no starting date is specilied,
tha subscription will be slarled from the beginning of the next period Papers are
charged al the rate of £3 ($5) Individual academics may oblain papers at the
concessionary rate of £2453) To qualify for this concession, the declaralion below
{* must be signed.

Back copies of papers from number 850 are avallable Fer more delails, and
informalion on out of print papers contact the Centre

[ wish to place a subseription for

intemalional Macroeconomics (iM) Discussion Papers
internalional Trade (iT) Discussion Papers

industrial Crganization {IG} Discussion Papers

{1 Financiat Econemics (FE) Discussion Pagers

7 Human Resources {HR) Discussion Papers

[3 Transhon Economics (TE) Discussion Papers

0
0
0

1 * i wish to take advaniage of the concessionary rate for individual academics.
I am aliiiated o an academic institution and will finance my subscription
personally

0
0

1 April
1 Qclober

1 Jahuary
1 July

| want my subscription lo start: OO
m}

Name

Adfilialion (if applicable)

Address

Vat No. {il any)

Telephone Fax
Signature Dale

Invoice Address if different from delivery address:

Upon receipt of ar invoice payment must be made by the date on the involce In.
one of the following methods: (i) Sterling chegize drawn on a UK bank; {ij) Sterling
Eurocheque endorsed with your card number; (i) U8 Dollar cheque drawn on a
US bank; (iv) Credi card (VISA/Access/BarclaycardiFurocard/Mastercard) ~
please quole card lype, number and expiry date; (v) Bank transfer in Sterling o
our bank — please contact GEPR for details of our bank account

Return this form to ‘The Subscription Ofticer’, at the address below.

CEPR + 90-98 Goswell Road + London EC1V 708 + UK + Tel: 44 171 878 2900 « Fax: 44 171 878 2998

senseq] I Hesz swbukdan
‘sutised Aoyad [Buonnisw

ou SENB} BSH SHUID Ui INg ‘ATiod UG SAMTIA SRNOUL ABW W3[0 AG PBlBULLSSSID

JBISBIBYS [BUOISIACID SY | NoT0E
yosEasal UdIeesay AJI0d THEOUOTZ 0] BAUSD Syl (0 S50y} lou pue (shoyine

eye| pipoys Jaded ® 4oNs 10 8Sn pUE UONBNYD CIBWWGCS PUB UGISSNosp shwminoius
o} palenoas Wioa apdwoou J0 Aeustgsid juasaidas usljo siaded UGISSNOSIG ssey
LHRIBY} PISSaIdKa SMBIA B} 9SI0PUD ALESSBIBU
Aay) op Jou ‘sucneoyand Sanues Uy o) mamal soud amfl joU Op suoieziuefio assuy
puziBUT jo MUBE SY} PUE 'SNi] SIQEINBYD WAEQHES SOWIST AUl IHJ3D vy satesedo
anusn 8lNOSSH NHST UB UM Japun ‘1Ouno] UIIESSSY (200G pug MUGUO3Z B
‘suonsant: Aojod un-Guoy puE -WIRIPSW (0 SISABUE Bl U0 JB3Q 0f YDIBSS3) JHLOUODE
fuibupg ‘uesiyed-uou pue jspeimd 1§ WSy Ducwe SUONER) By} DUEB S3RLOU0IA
uado 1o uaissnosp aand pue sisAieue wepusdspur aowoid o 'Aldeys (BLOnEINRS
ateald B s2 CREL U PBUSHOTISE SEBM UDIESSBY ADIOJ OJWUCUOIT 10 B3ius) BUL
8y} |0 Jsoy) are asvy passaldxs suowdo Auy 'SDIUOUOIGOIIBY jBUONIBWFUE Ul
awwesbed yaeases 5,2:u80 syl jo sendsne sU; IBPUN PINSS! 51 1aded UCISSNISI] SIYL

Bioidao@adan yewy

6662 828 (141 p¥) xey

wios sueib solfew ybnoiy pepiacid usag sey SHUSD BU 0] AR (2100} [RUOHMISY

33
qaF22
2 Tdmm9
= & =
4 l o éCUO%E
Mooy S 7 [ z0nsg Q
~ o m 17 n i~ Gmp
258 =6 & RZaprz2G
~9 @z z 2 = ppEpzZCR
ImP3 <y 2 ZrEEZDO
2085 a8 mw OrpDpmQ
253 €2 § oFIFLH3
Er] g § m@gspmnm
il ; n > wn ™~
& % P Gzﬂ—i—lb
& co b =P g
: & 85852
g ECE
ox™
= m

E008-5550 NSS!



uoienuIs olie) Suo ‘Joot Jun 'auoz 1abey) ejer aburyoxs spiomAey
Led 'ggD :uoneoyisse|D J3r

synsas suez jeble)
payodas o} Jeuis si 1) sy} ‘spousd onjoeys pue spouad Areuoleis ussmiaq
Buiyonms sssooid e o poylsw Jusugsnipe-yup (o uoyeoydde ‘KBusuding
‘pueq B Uyum uogepaidap o eler pejoedxs oy Jo Alpgesoipasdun
ayi seleljsuowap ey ssucz bier jo sipep pezyMis yim Bupiouos
[epow sduss e sdojensp seded ay) “leyye Bunse) sisauiodAy ut yone
diay jou op sioue piepuels OYH ‘sjuswyadxa jo Aluolew jsea ay) ul [apoLu ay
sl Apueoyiubis ABuiwsas sem Wopue! sy} 8y} YoNS 18 8SED J00I JUN au Ul
Isaisiul Jo sialewesed sy} jo saseiq sjdwes ejiuy sy} 9ouIS ‘synsal suoz jabie)
[evuidwa au) Buonpoidal jo soueyn eyl Jeydly sy Alun oy joor anissaiBalo)ne
pausAul jueunuop e Josop euy 1Ryl sisebfins esuspine  uoleINWIg
‘seloualnd g3 o uoneordde se ynsas swes ey o) Alpanelenb spes) sejop
Sn o1 uoneafidde ‘ejdwexs to4 ‘ssiousuno suoz jefile; 10 BEp 0] Jywads
lou ale sslouennd JipioN pue ST ) suoneoidde Aq passiyoe synses au
18y} smoys Jeded siy) YSSe00NS $1 PUBG SIMNG BU) Liynm 21es ofiuBroxe ue
Bugoipaud ‘sssjedoy st Aousuno Buneoy Ajpal; e Bunisessioy sjym ‘yeyy wigp
poulew siy Bufidde siedeq -suofenba ajdwis Agq pueq siel ebBueuoxa ue
ulliim uoyeiosidap Jo ajes pajoadxe sl SSIBWNSS POLiaW JUaWSNIPE-ILP Bl |

+SOBUD PUB Mj[EM WOPURY ‘JBlog SN

SY} U0 poylepy Jususnipy-yuq sy Bunsa
:Buitepow suoz 1efie] ajey abueyoxy ul uoneleuon snoundg

1ovdlisgy

8661 Aepy
0681 "oN Jaded UoIssnosK] Hdao



Zsolt Darvas

Economics & Research Department
Modeilling Division

National Bank of Hungary

Szabadsag ter 8-8

H-1850 Budapest

HUNGARY

Tel: (36 1) 312 3058

Fax: (36 1) 331 7806

Email; darvaszs @ mnbpost2.mnbian.mnb.hu

*This paper torms part ot a CEPR research project on Exchange Rates and
Capital Flows m Transition Economies, funded by the ACE-Phare programme
ot the European Commission {award reterence P95-2045-R). The author
thanks Laszlo Hunyadi, Judit Neményi, Andras Simon, Janos Vincze, and
seminar participants at the Econometric Institute of the Erasmus University
Rotterdam for useful comments. He is especially gratetul to Casper G de
Vrigs. The paper was finalized while the author spent five months at the
Tinbergen institute Rotterdam as an exchange PhD student. He thanks the
Tinbergen Institute for its hospitality. Views and possible errors are the sole
responsibility of the author. An earlier version of this paper has been circuliated
since March 1997 under the title ‘Reconsideration of the Drift Adjustment
Method to Estimate Exchange Rate Expectations in a Target Zone'.

Submitted 19 February 1998



synsa: feolidwia 8y} Jey) pue uoissaibes snounds Jo Apgissod sy sisebbns
SIYL "lou Io sisixa sassaoosd pateseush syl soy suoz Bumwy B Jaueum 10O
wapuadepu are sjnsey ‘sasssvoid 1001 jun jsow Joy sdeys awes oy Mmous
Slel 1sai9iul ey {0 Juepusdapul aie eyl SN0 payl) esoy ‘AjBurisalaiul ei0w
usa3 “satel Bueo) jo sjoe) pazifls o} JseAU0D dieys Ul st (jans| atel abueyoxe
8Ul jo uoisieAs) Ueew "a') (Z) uewsannbal ises| 1y "saoqe () pue (2} (1)
sjuawainba 1y Buitels pue uak sssueder “yew syssineg auy jsuebe 1ejjop
SN sy ‘sidwexs 104 )y swes sy o} ApAneHEND pes| ST o} padde eusD
Aq Aplos jepow su Buenjeas pue joos aalssabaloine Ajun o} as0[0 & Buiney
elep Jauic Buisn saousLno auoz 106i\) 0 BIEp 0} oyads JOU SIE SBIUSLIND
OlpIoN pue Sy3 ©f suoneodde Aq pessiyoe synsat oy} Jeus smoys Jeded siy)

‘Bunepouwl suoz 1abile)
[eaLIdWs 10} UCKNIOS ay), 8q o} poyieil Juswnsnipe-yup ey Bunsabbns (g661})
SORUOUODT [PUCHEBLISIU| 10 3OOQPUEL 8Ul Jo SWnDA iyl oY) ‘sidwexe Joy
'88g “[RNURISYIP UOHR|UI BY} O} UOHE|BLI0D SLLOS SMOUS PUB SPIEMIBYE SNjEA
MO B pue uolieneasp aiojeq enjea ybiy B Ajensn sey uonenjeasp pajosdxs
pajEwInsy '|spoul uossusAG-EloMeg 8yl jo suonopaid By} Yum spiouios o)
N0 WAy Biep Pality ‘19powl [eolaloay) B Ag paldul seano aul 1y sejewse su
() pue 'sioyine ay jo uondeoucs oud sy yum BPISUIOD 10 jBm AjgeuosEal
uohieneasp fenjoe joipaid dopenieasp pajoadxe iof selewgse: Ay ()
‘uoIsienal ueaw Aepdsip pueq auyy ulypm sejel abueyoxs rey) Ajdun suciienbs
paleutsa (g} 'aqenbape are suossalbal pojeumse Ul jo SHISIEIS AlBWWNS
swos (1) iy pooB synsss |eowidwe ISPISUCD SICINY [BEIS| PUE aygnday
4o3zJ "eiquInio) 'epyD St yons ‘saljunos Suidojensp o} paydde Apuanal usaq
PeY poyisw sy uoflealdde ssiousiund JpION puE QNI sepiseq “selouauno
10 afiues apim & o} sioyine ereass Aq paijdde usaq sey pue {£661L) UOSSUBAS
pue ejousg jo uolsien Jaded Bupjlom auy Aq pssodoid sem poulew sy

pUBg 210N]
3 unpm sajer abueyoxe aimng peadxe BulewnSe UC AjB(OS SSJBIUSILOD
POLleW &y} ‘aiojalay ) Acuauno sloy auyi (o uohernaidap jo ekl pajoadxs
8y sjenba sysu ynejsp jo sey spuoq ubelo) pue BWOY Uzamiaq ehualayp
piEIf suy teyl selels uoym ‘Aued jsaeu paisaooun jo uopdumsse sy
Uo psseq st dajs siy[ "suoz ay} jo uoleniesp pajoadxe eauap o [enusiagp
158/l BUl WO paeIqNS SI puRg S} UM uoheDBidop paioadxs
pajewisy ‘pueq 8yl ulyum uoneloaldep pejoedxe Buyzwise oy suonenbas
sidulis ssydde poylsw ayy -sucz 1e6i) ajEl ebueyoxs ue ul suonegoadxs
wswubyes: Bugewnss 10f sonep pasn Ajlapim e i poulsw wswisnipe-yup oy}

AHVIWIINS TYOINHOIL-NON



Noung that Efv,. = v for:=1,...,K and X denote the fast penod before the
switch 1o the next expectation process. lteraung {33} for < K +1 yields:

Elx,. = M E (1- Pex.. N-W_z%‘;vzﬁ.:__%.-_ =B+ (1—in}+
(34) o
+T1( - Pex,., [wRe am.ﬁ.f;_%,v

FEN
where 7{ w..‘__?ﬁ;vn 0 and :.ﬁm.?ﬁ;v = P(x,). Although the algebra seems 2
Bit notation demandisg the intuition s simple as can be wferred from Figure 34 and
Equation (34) nught be gmulated. Since all coaditionat probabilities are functions af x,

and the conditionat expected value of the last term wn (34) 15 also a functon of x, . the
expected exchange rate within the band will be 2 non-linear deterrmmstic function of x;

To show that Equanon (34) mught wmply chaos let wnie out the formulas for
Edx..] and Eifx.0:
(35)  Bdx.s) =P B+ [1- P} [e(1-0) + B5]

(36)  Edeo) = P0e) 1B+ [1 - Plx)] { P[x(1-8) + B8] (-B) +

(1= P 1-By+BS] N [x(1-8) + BBY (1-8) + B3) }=
= Bix. /) {1- Plx(1-8) + B8] )(1-8) + m Plx{1-8) + BS))(1-6)(-B) +

+ Pley i+ [1 - Ple)] Pl 1-8) + B8] (-B) = (- Plx(1-8)+56]) 85 &n

f.i._l Plx, - B)

= ﬁ—.ﬁ.; - P Fh T Cmm*.fm e ”_

lteraung further the expected value of the exchange rate within the band for perod
w1 at time £ will be a non-linear function of the expected value for period & at tune ¢
Thus., the expected exchange rate within the band will be a determimstic logistic type
funcuon of its previous value and a constant,

are not necessarily the outcome of a theoretical model ot exchange rate target
zones.

Simulation examines the asymptotic properties of OLS parameter estimators
in the unit root case. Estimated equations differ from the Dickey-Fuller case
by: (1) overlapping observations; (2) time-varying intercepts; (3} other
axplanatory variables; and {4) the ad hoc non-linear (in vanables} specification
where applied. All tour tactors modify Dickey-Fuller distributions. Asymptotic
distributions 1 cases (1), (2), and (4) are possible to characterize and
evidence suggests that critical values change substantially, even if the
standard erors are estimated by the Newey-West heteroskedasticity and
autocorrelation consistent (HAC) estimator. Therefore, using critical values
{rom the simulated distributions the US dollar (and also the FF/DM rate) does
not seem {o be stationary anymore.

The non-finear specification yields interesting mnsights nto the OLS polynomial
regressions. First, the US dollar seems to have significant parameter values
and fits all curves implied by the Bertola-Svensson model. Second, simulation
evidence suggest that: (1) the closer the dominant inveried autoregressive
root to unity the higher the chance of reproducing the non-linear estimates of
Rose-Svensson (1995) tor the FF/DM rate and the dollar estimates of this
paper; {2) the estimated parameters are consistent in unit root cases; but (3) in
the unit root case the larger the sample size the higher the chance of
reproducing the results (i.e. the t-value of the critical parameter estimate does
not go to zero); {4) the asymptotic distribution ot the estimator ot the critical
parameter is highly asymmetnic and skewed to the left in unit root cases; (5)
HAC standard errors do not validate standard statistical tables. Using critical
values trom the simulated distributions the US dollar {and also the FF/DM rate)
does not have significant parameter estimataes anymore.

It is also easy to show that the drift-adjustment method infers higher
devaluation expeciations when the exchange rate is closer fo the weak edge
and the higher the interest differential. Since usually both precede a
devaiuation and their converses follow, the specification secures nice
estimates for devaluation, especially when the estimate of the autoregressive
parameter is downward biased.

One of the main messages ot this paper is that the real question is not
whether there is a unit root in an exchange rate within the band or not. The
band is devalued when the ceniral bank can not resist market pressure
anymore so the exchange rate within the band is always within the band.
Therelore. it rught not have a unit root. The real questions are whether one
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Table 12, Unit root sumulation for the Koedifk ef af. specification
Random Walk

0.0071

0.0031

-0.0022

0.0089
-2.9184
2.7438
-0.66005
-0.004
0.285
-0.021

1) 0011
'y 0,647
._c of {4, )1 > 2 $0%
1 of [{( 8 ) > 2 S
% of [ /1)) > 2 L
% of I A7) > 2 o2
% of J1( )] > 2 YA

Note: Exeepl for the percentage statistics (denoted by %a) all other stabstics i the mble are
average of the 2307 esumates.

D= g0 T N0 ¥ sy =00 0= L

; St

Random walks generated as &

1000 1= 1. ... 2400 where {7} stands for the th expermment. and estimated
equation 1s {29) with ¢, = 0, In 93 of the 2400 cases the random walk did aot change
Sign 50 FELressIon was impossible” Therefore, statisties refer 1o the 2307 estmations.

2. The second regime of the model

Let NR' denote the conditionmng information that no realignment takes place n 7
pertods to come, sad v the sequence for the first {stattonary} regime of the process,
Prohabilities are denoted as follows:

P(x,): probability of devaluanion m 1+]

Pix, INR'Y: probabifity of devaluanon s r+2. conditional that there was not a
devaluation in £+1

Pie, |NR7): probability of devaiuation mn r+7r+t, conditional that there was not a
devatuation up to and including 757

¥ Since the square terms m equation (29) are dummied up by the sign of %, - ¢, if
there 1s no change I sign, then there 15 a regressor equals zero forall t

41

1. Introduction

The drift-adjusiment method 15 a widely used device for estimating reafignment
expectations 1n an exchange rate target zone. The method applies simple equations for
estimating expected depreciation within the band. Esumated expected depreciation within
the band is subtracted from the mterest differential to denve expected devaluation of the
zone. This step s based on the assumption of uncovered interest parity, which state that the
yield differenual between home and foreign bands free of defiuh risks equals the expected
rate of depreciation of the home currency. Therefore. the method concentrates solely on

estmaling expected future exchange rate within the fature band.

This method was proposed by the working paper version of Bertola—Svensson [ 1993]
and has been applied by several authors 10 a wide range of currencies. Besides EMS and
Nordic currencies applicaton the method had been recently applied 1o developig
countries. such as Chile, Columbia, Czech Republic and israel. Authors consider empurical
results good if (1) some summary statistics of the estimated regressions are adequate {R*
and t-values), (2} estimated equations smply that exchange rate within the band displays
mean reversion, {3) the estimates for expected devaluation predict actual devaluation
reasonably well or comncide with the prior canception of the authors, and {4) the estimates
§it the curves implied by a theoreneal modei. Fitted data turned out to coincide with the
predicions of the Bertola-Svensson modet. Estimated expected devaluation has usually a
high value before devaluation and a low value afterwards and shows some correlation 1o
the mflanon differenual. See, for example. the third volume of The Handbook of
International Economues {1095] sugmesung the drifi-adjustment method to be “the

solution” for empirical tarpet zone modeling.

This paper shows that the results achieved by applicauons to EMS and Nordic
currencies are not specific 1o data of target zone currencies. Using other data having a
ciose to umty autoregressive root and evaluating the model solely by criterta applied 10
EMS lead qualitatively to the same fit. For example. the US doilar against the Deutsche
mark, Japanese yen and British pound fit requirements (1) ¢2), and (4} above. At least
requirement (2) (i.e. mean reversion of the exchange Tate level) 1s m sharp contrast to
siylized facts of floating rates. Even more mterestingly, those fitted curves that are

mdependent of the interest rate show the same shape for most unit root processes. Results
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Naotes for Tables 7 - 9.

Number of experiments: 5.000

Random walks generated as y,., = ¥, +u,,, 4~ iid N{O, 1}, 1=, 2, .., 3064, =0

{1) Dickey-Fuiler eritical values for 7'= 500, source: Hamilton {1994], Table B.6. and
B.5.case 2, p.762-3.

{2} test equation: ¥, = a+ oy, i, = Dickey-Fuiler equation), = 1. ... 3000

f1 A - -
{3) test equation: y,., = M & +pv, ti,, o s dummies, 1= L 3000
(4) test equasion: Y, = @+ By, i, 0= 1. 3000
b oA - ~ N
(5} test equuation: ¥, = M. g+, i .o S dummies, f= 4 3000
(6) test equation: y, ., = &+ By, +1, .,  with excluded observations®, 1= L, ..., 3000
(7)test equahion: ¥, . nMwm. A, a s dumsmes, with excluded

observatons™, /= L, .... 3000
* exciuded observations. 436-500, 936-1000, 1436-1500. 1936-2000, 2436-2500.
therefore, included observations for columns (6) and {7) are noi 3000 but 2675
@, dummues having value  for 1/6 of the sample i succession

Table 10, Critical values for umit root test for different number of inter¢epts based on
OL.S t-statistic Twl _f nw_w

No. of ! 2 4 306 7 8 9 10
micreepls
e 47 380 42§ 436 491 518 -339 564 585 604
2% 300 258 399 430 439 A7 508 338 30 200
DS0% 286 234 372 403 o432 08 TSl sha s S
005 T34 301 342 S92 401 425 451 489 494 Sl
G0.0% 044 086 119 -L50 -L78 200 220 243 264 285
9308 0011 052 084 117 -147 <169 185 209 233 250
075% 023 -024 052 080 <116 -L37 138 -ts1 206 222
99 0% 062 004 016 -036  -080 -109 123 -l 49 -£73  -1.91

See notes below Table 11

Tabte 11. Critical values for unit roat test for different number of intercepts based on

OLS mutorepressive coefficient \\.ﬂ.\.‘t c

No. of 1 2 3 4 5 5 7 8 y 10
intercepls

0% 3083 2670 -3138 3565 4114 4537 -40.65 -53.77 -57.92 6166
F30. 1597 2188 -26.98 3162 -33.76 -30.77 4433 4805 5189 3622

T A N o A b B e L Q2 e e o 2
[

0% -13.89 -i18.75 -23.37 2761 -31.59 -333 4047 -43.47 -47 84 3137,

10.0% 1098 -15.37 -19.71 -23.75 2774 -31.36 -35.54 ~3885 4294 619

00.0% D86 240 423 630 -850 -10.49 -12.65 -14.93 -17.27 -19.62
050  -020 142 279 173 664 -836 -10.37 S12.31 -14.95 -16.86
0750 039 066 -Les -330 343 679 -852 -10.37 -12.8F <44
99.0% 103 040 -0352 213 -349 518 643 B34 -13.35 1227
Notes for Tables {0 and 11.
Random walks generated as y,,, =y, +4,., .u,~iid NOI} 0= 1. 2, ... 3000, »=0

)

bank can not resist market pressure anymore so the exchange rate within the band is always
within the band. Fherefore, 1t might not have a unit root, The real questions are whether
one can model the exchange rate within the band mdependently of other factors {e.g.
expectations for devaluation of central panty), how 1o mode! the exchange rate within the
band, and especally, whether ane can assume the same data generaung process {DGP) for
the whole sampie. For example. the Dutch guilder mught bave the same DGP since March
1983 However. for currencies that were devalued the process might have different

charactenstic at least before and afier a devaluation.

A simple model is offered for fundamentalty weak curreacies in which the exchange rate
within the band follows a swirching process. Afier a penod of low devaiuation probability
and stationary exchange rate within the band process. at a threshold level of devalaation
probability the process 15 switched to an “expectation” process. A devaliation switches the
process back to the siatomary one. The paper argues that application of the drift
adjustment method for the first period might be musieading. For the second penod i 13
shown that for certan parameter values the exchange rate within the band process wilt
exhibit unpredictabifity. Surpnsingly. application of the method to a process switching
between irend-stanonamy and chzos results are qualitatively the same as the EMS

application.

The rest of the paper 15 arzanszed as Tollows. Secuon I sketches the drift adjustment
method and surveys its reported empirical performance. Section 111 applies the method o
the DEM/USD. JPY/USD and USD/GBP exchange rates as well as 10 several generated
srocesses with and without Timits. Section IV tries to expiam the puzzle Section V offers
possible solutions: a model demonstrating the unpredictability of the exchange rate within
the band. and the anaiysis of the theory based non-finer specification of Koeditk ef uf.

{19971 Secuion Vi concludes.

I, The drift adjustment method

By defimtion, the logarithm of the exchange rate 1 an exchange rate target zone can be
written as the sum of the logarithm of the central panty and the logarithm of the deviation

from the central party:

:w. 7R W . ¥

o
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Table 5. Sampling distribution of the t-values of eguation (6) prrameter estimates to randem walls for different snmple sizes
[i wt 1Oy /j. [Ty fg ! oy
001 005 010 050 090 085 059 | 001 005 010 050 0% 095 N jool 005 010 050 090 0935 089
wol 998 724 603 c190 161 267 S0 649 419 326 008 308 41 595 657 483 384 072 197 287 438
o0l 988 766 648 225 219 348 58y B35 577 136 002 428 5 62 827 970 743 615 178 174 260 439
sood 1139 8oz 758 275 264 435 Bas|-1123 783 608 OB 621 791 110813141020 873 379 056 177 4125
w00ol-1193 947 808 -290 33 552 923-1177 -84 683 030 725 BES 1206/-1435 1835 98] 476 -016 118 409
3p00-1293 1046 900 325 373 591 966-1280 -8l 793 019 807 DB7 1110}-3405 -1229 1074 570 070 072 377
300001354 -1064 906 -336 388 610 980i-1329-1017 -B2Y 006 817 ol 1323]-1517-§262 1109 590 100 035 304
1060011396 1063 215 -357 395 597 056/-1328-1006 -823 002 B840 1061 13615-1518 -1252-1108 601 -104 048 329
300001 -14.05 .11.05 9.42 346 3.76 601 10.05-13.37 -10.26 -8.49 0.07 8.6 1045 13.66/-15.68 -12.83 -11.28 625 -1.27 037 2.76

Table 6. Sumpling distribution of the Newey-West tvalues of cquation {6) parameter estimates to random walkis for differcot sample sizes

/}1 oy ,3 { Gy A { &
001 005 010 030 09 069 099 [ 001 005 4 10 450 090 095 089 | 001 005 016 056 090 095 099
loof %60 -335 424 121 102 171 33§ 4351 -2 TTo.210 <005 1YR 264 419 467 2313 230 -0 48 138 197 333
200 608 407 -323 100 093 134 279 <40 270 -203 0 G0l 200 268 384 489 357 -2 yo -082 088 131 237
so0] 494 368 297 GY7 0685 137 ZoG 47 280 <219 001 22% 283 405 522 37T 318 <134 0621 068 166

1000l -437 329 273 -091 063 1352 267 -383 283 221 O 0o 232 292 405 482 376 -323 -133 005 039 1 41
0000 407 342 263 091 101 15T 26Y9 366 -28% 229 0 06 231 286 381 436 -361 314 165 020 4 2 110
sp000 303 305 -255 092 103 162 238 375 282 232 Gur 227 279 380) 432 3352 311 -164 028 010 0 36
wgoool -377 -290 2249 085 102 137 2S00 36t 270 <219 -0 01 135 271 366 <11 339 298 -162 028 04} O 87
30000] -3.76 294 246 090 Y8 157 26l 354 209 2323 001 236 271 359 o616 <335 294 -l6d 033 0 10 .75

Noles y =X+ & . a~NO D . r=-20-19 ST v =0 . Equation (6) x = P+ Brviz [3a [ Wooa=1 T
Newaey-West HAC errors caleufated with 22 lags Number of estimations: 5000 for each 7
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Figures 26-27. The sampling distribution of \w. and _.w., by estimating equation {6} 5080 times

for sample size 3000
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Note: shaded regons show values higher than 0.

Figures 28-29, The sampling distribution of the f-ratio of hw. and [} by estimating equation 1]
3000 times for sample size 3000
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Mote: shaded regions show values higher than 0.

Figures 30-31. The sampling distribution of the t-ratio .m., of \M and with Mewey-West HAC
errors (22 tags) by estimating equation {6) 3000 times for sample size 3000
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exchange rate within the band: that 1s. the fitere exchange rate’s expected deviatton
from the furure central panty. Predicting this has turned out to be much more frunful
than predicting {total) future cxchange rates, since —— unlike floaung exchange raies —
exchange rates within the band both theorencally isee above) and empineaily. display

strong mean reversion.” (Sveasson, 1992, p 132 and Garber-Svensson, 1993, p. 1883)

The question that_naturally_anses 15 how ong can judse whether the equation for future

exchanse rate within the band approximates reasonably well agents  expectations the

whole sample? There 15 no clear answer to this questton but one mught mfer from the
literature that the authors consider empirical results good if (1) some summary statisucs of
the estimated regression are adequate especially the sigmificance of the autoregressive
parameter. (2) the equation mplies that exchange rate within the band displays mean
reversion, that is, the autoregressive parameter ts less than one for the level estimates or
less than zero for the difference estimates. (3) the estimates for expecied devaluation
predict actual devaluation reasonably well ot comcide with the pnor conception of the
authors, and () the estimates fit the curves mmpiied by the theoretical model of Bertoli-

Svensson.

The next section of this paper applies this projecuion technique 1o the US doliar and the

random walk and evaluate the results by eritena applied to EMS.

111. The US doflar and the random walk

This section demonstrates that the results achieved by applicauons to EMS and Nordic
currencies that reported 1o be favorable are not specific 1o data of target zone currencies.
However. the exercise reported below 18 not mtended to demonstrate the adequate

forecastability of floating exchange rates.

Throughout this paper the terms sew-lincariy and linearuty refer 1o the regressor

. Lingarsty

Table 2 shows the results of the same linear specification as Svensson [1993] for the

fogarithm of US dollar agawnst the mark, the pound and the yen {equation {3) when X,
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Fipures 16-17. Estimation “expected change of the random walk™ based on eguation (6): at the
average value of estimation and 2 case when the constant 1s positive

Figure 18. The exchange rate function: DEM/USD
o= 0.3 vear
Thick curve is x plotted agaenst /7
Dots are x plotted agmnst /¢

Figure 19. Equation (6) for AR(2) processes with different dominant mverted AR roots

LY e e ppsilive betaf3) ﬁmv‘ e
. —e positive beta(3) (U)!
08 .. —o— max Resg. {G)
....... average R-sq. (G)
! —a—mm R-sq. (G}

&

Eamibla 1.

78
7
o
i
078
Uit
HE?
LRt
.86
O 8R
D4
[[Rth)
(L2
M
10

The one month and three months ahead “expectations” look very similar to Figure 1
and 2 and the empirical estimates for real target zone data (see, for example, Figures 1 and

2 of Rose-Svensson 19935, pp. 179, 181.)

The corresponding statistics to Table I are shown i Table 3. According to siandard
statistical tables the coefficients of the non-linear regressors are significantly different from
zero if OLS standard errors are used. With Newey-West HAC errors both nonlinear terms
are significantiy different from zero in the case of the pound, the cube term scem significant
i the case of the mark, and the marginal significance tevel of the cube term s 6.3 percent
in the case of the yen. R-squared estimates are tn line with the Rose-Svensson esumates for

the FF/DM.

*** Table 3. see page 31 ***

b, Random walk

Performing a Monte-Carlo expenment with random walks the mean statistics were also
very similar to the FF/DM esumates. The vast majority of the powered terms’ parameters
are seemmngly significantly different from zero tsee the tabulation Jater). For illustration.

Figures 16 and 17 plot two series of estimated x;. 22 - X; aganst X, .

**+* Figures 16. 17, see page 32 ***

The slope and curvature of Figure 18 and 17 seems very simijar to Figure &, the FF/DM

and the doliar esumates cited and showed above.

c. The exchange rate function for the dollar

The Bertola-Svensson moedel derves an exchange rate function for the exchange rate
within the band as a function of a aggregate fundamentat denoted as v, = Xt/x). This
fundamental consisis of the fundamestal of the monetary model of exchange rate (denoted
by f) and the expected rate of devaluation. Rose and Svensson [1925] implement an
esumate for this fisndamental {see equations (7} to {10) below) and plot the exchange rate

functson {x, = ..,...:wv } 1n the same chasts with dots of x, aganst m - ¢, They mterpret the

honzontal difference between the dots and the exchange rate function as « times expected
devaluation. The figares of thewr paper (p. 194} are very similar to the plots and dots of
the same exercise for the DEM/USD showed in Figure 18. The US dollar's exchange rate

funcuion shows a ciear honeymoon effect i terms of .
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Figures 4-3. Deriving cexpected exchange rate depreciation “within the band™ based on
equation {6} to the doliar: The Mark for three months
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Figures 6-7. The Mark for ane month
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assumed to be the same for both countries. Under the assumption of uncovered wnterest

parily, an estimate for the fundamental is given by
8) f =5 -G,

where ;15 the interest differential and @ 15 a guess or estmate of . Earlier empincal
works showed that plots of 5, against Lm did not display the theoretical prediction of the
underlying basic target zone model. The Bertola-Svensson model offered the explanation
that there are two fundamentals: besides the “old” one (/) the expected rate of devaluation

{£) should be also take 1nto account. This model denves the exchange rate function as

9 x=h+oBiAa,l a>0

where v, 15 the exchange rate within the band and 2 15 the aggregate fundamental
contanng the both the “old” fundamentat and the expected rate of devaiuation. This 1§

defined as

[419)] mﬁﬁ.\.lﬁ

i _*HHMN-

where .\m ts given by eguation {B) and £, 15 the esumate of the expected rate of
devaluation by the drifi adjustment methed.
Equations (7} 1o (10) were taken from Rose-Svensson (1995, p.192-193). However. a

last siep s not wruten down there: wsertng (8} e {10) and notng that

§ = g, + E[Ax, ] vields:

(11} h=f -c+af =5 ~ad -c+ald - E[ax, ] =x - abiAx, ]

Thus, the empiricat defimtion of the aggregate fundamental 15 the difference between
the exchange rate within the band and the estimated expected rate of depreciation within

the band ¢& umes. Having unmasked the aperecate fundamental it does not resemble 10 2

fundamental process. Since & 1 positive and provided that the empurical counterpart of
Figure 1 has the same shape, plotting (x, - af,[Ax, ], x) pomis ensure the exchange rate
honeymaon effect. For positive x the abscissa 15 likely to be larger than the ordinate and the

converse for negative x.
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VIII. Appendix

i. Tables and figures

Figures 1-2-3. Theoretical predictions of the Bertola-Svensson model

AE(as,.]

B

Sources' Bertola-Svensson 1993, pp. 693-7. 708-9 and Rese-Svensson 1995, pp.179. 181, 194

Table 1. Estimation of expected future exchange rates within the band, Rose and Svensson
{1995}

depyar, X X7

7 duminues 7 dummies
X 0.95 (008  0.89(0.10)
X 0,05 (0,02)  -0.03 (0.02)
X -0.05 (0,02)  -0.06 (0.02)
p-value 0.2 0.03
a -0.02 (0,08)
h 0.23 {0.08)
p-value 0,001
N 3346 33i6
R 0.81 081
o 0.48 0,47

Notes: OLS: Newey-West Standard errors (22 lags): @ and & are the effectuve Himts: p-values for
the jomt hypothesizes of cocflx/) = cocf.(x”) = O and cocf.la} = coefdb) = 0, respectrvely with 37
hypothests tesl.

28

hump at the middle range. Therefore, one should find out why first denvative and S are
fikely to be negative.

Since equation (6) 1s a difference equation, f, 1s like to be positive and less than one.
Therefore, the first element of the first derivative s likely to be negative. The Rose-
Svensson estimates for £ ranged 0.71-0,98 and average of the 5000 esumates for random

walks resulted in 0,907 for £, mn a 3000 sample. If B was negative than the third element of

the first denivasive would be negative as well. Thus, provided

<=2p.x

the slope of esumated focus of Figures | wilt be negative without any hump in the

whoie range. Condition {15) more likely to be fulfilled if B was close to zero.

Therefore, the key question reduces to whether one can say anything about B and f:
All estimates of the Rose-Svensson paper and the dollar estimates of this paper yielded a
negative gstimate for fh and the average esumate for random walks were negative as well.
Most of the negauve estimates seemed significantly differest from zero according to
standard statistical tables with Newey-West errors as well. At the other hand, estmates of
[ were close to zero for random walks. but OLS standard errors were even closer to zero
showmng seemungly significam estimates. However, we know that at least for a random

walk these two true population parameters are zero.

c. Simulation to random walks
It s weli known since the works of Dickey and Fuiler that m a simple first order
amtoregression the OLS estmate of the autoregressive parameter 15 downward biased m
small samples both for the statonary and the unnt root cases. The limuting distribution of the

deviation of the estimated coeffictent from the true value multiplied by the corvergence
rate 15 symmetric i the stationary case [that is, 4@1@ —p) ] but asymmetric m the umt root

case [ 7(p ~ 1) ] with negative values much more fikely.

Figures 20-31 show the sampling distribution of h,. \..w_ . xw m_ and that of their OLS /-
values. and therr Newey-West 1-values for sample stze 3000. It seems that all distributions

differ from each other and from the Dickey-Fuller distribution.

*** Fioures 20-3 1, see page 33 ***
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exchange rate’s position within the band. The method nfers higher estimated expected
devaluation when the higher the mteress differential and the weaker the exchange rate
within the band. Since both merest differentral and the exchange rate within the band
usually increase before devaluation and decrease afterwards, the specification produces mice

estimates for expectations, espectally if the autoregressive parameter 55 downward biased.

The non-lincar version of the drift adjustment method 15 also complicated by the
presence of umt rool or a root close to umty in the whole sample autoregressive
representation. A third-order polyromial OLS approximation of the random walk vields
different asymptotic distributions for ail esumated parameters. These are different from the
Dickey-Fuller distribution as well. The sampling distributions of parameters of the lagged
vanable and the cube of the lagped vanable are downward biased. the magmiude of the bias
15 higher than that of the Dickey-Fuller distribution, and the cube term has the largest bias.
The parameter of the squared lagged varable seems to have a symmetnc asymplotic
distribution. Although estimates are consistent, f-values of the squared and cube term do
not converge 10 zero even i the fimit. This 1s also true if the standard errors are estmated
conststently by the Newey-West estimator. Therefore, i the umt root case the mean of the
parameter esumates 15 less than one, zero, and less than zero, respectively, in fimte samples,
and alf are seemingly significant. This paper showed that if the three parameters ol interest
are less than one, zero. and less than zero, respectively, then the first type of figure of the
Bertota-Svensson moedel materalizes. It is very easy to show that the first type of figure
implies the second type of figure. This paper unmasked the third type of figure. the
exchange rate function m terms of the aggregate fundamental. It was shown that the
aggregate fundamental do not seem to be a fundamental process and that the first type of
figure implies this third type of figure as well. Therefore, the mean of parameter estmates
of a third order-polynonuat for 2 unit root process leads to all three figures of the Bertola-
Svensson theory. Using cntical values from the simulated distributions neither the FF/DM
rate, nor the US dollar rates seems to have significant nonlinear terms m thewr

auloregfressive representalions alnymore.

One might sensibly presume that the exchange rate within the band process has different
charactensuc sn penods of “low” and “high” devaluation nsk. This paper offered a
switching model showing that chaotic dynasmes and hence unpredictability of the exchange

rate withis the band can znse when the probability of devaluation 1s positively related to the

d. Simuiation to stationary processes

A reasonable way to carry out a simulation would be the application of equation (0} to
some AR(2) processes with different roots. A zero mean AR(2) might be written in the

form of

(16} {t-Ad){l-4Alyx=a

where 4; denotes the inverted roots fwhich must be mside the uni circle for covanance
stationarity), L the fag operator and let & be a white notse process. i have set A» = .5 and
siepped £, from 0.70 to 1.00 by 0.01. For each paw of roots 1 have generated one thousand
AR(2) processes from Gaussian white noises and another thousand from uniformiy
distributed white noises for / = i, .. 3023 and estimated equation (6). Figure 19 shows
the percentage of estmates with postive f: for both distributions and the average,
munmue and maximum R-squared for the Gaussian case.

*** Figure 19. see page 32 **%

Figure 19 suggests that a root close 1o unity in the autoregressive process 1s likely 10
reduce a negatve estimate for B More than 50 percent of the two thousands umt rout
processes vielded negative esumate for Bi but even for a dommant root of §.98
approxsmately 80 percent of the estimates yield a negative estimate for fa with an average
R-squared of 0.6 The esumated “significance” of all three nght hand side vanables increase
1o 000 in the unt root case. When the dommant inverted root 1s far from umty the
estmated “goodness of fit” decreases dramatically and the chance of a negative /i estmate
drops to one half.

A second result s that n the case of a umt rool, the “significance”™ of B and fh and the
R-squared increases with the sampie size. For exampte, at sample size 30 thousands the R+

squared do not differ much from pne.

Carrying out the simulation for regulated random walks and autoregressive processes,
1.e. any umes the series would move outside the preset range are bounded to the fimats. the

results are unchanged.

Therefore, simulatton evidence confirms the hvpothests that a root glose to unity fikehy

produces the curvature of Fipure |, This mmplies that statsucal inference for the estimated

coefficients would require tables from nonstandard distributions.

-
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2. A theory based non-linear estimate
After denving the theoreucal model in discrete time, Koedijk-Stork-de Vries | 1997]
present an empirical method to (1) examine the empirical validity of the model and to {2)
esumate devaluation probabilities. Here 1 only consider the empirical specificanon of the

first task. They are abie to derve the exchange rate function as
(27 5= als)t e

and show that the a(.) function 15 convex toward the weak edge and concave toward
the strong edge. They approximate the exchange rate function by a Taylor senes expansion

arcund the central panty,
(28) s,.,=c+ .9?; et \w.A.f - nLu + s@.mf - h_v» iy

where y.; denotes the sum of the mnovations and the remander of the Tavior-senes
An important result 15 that they recogmze that the second denvative of the exchange rate
function 1s zero evaluated at the middle of the band, and negative when the exchange rate s
11 the upper part of the zone and positive in the lower part. This 15 the consequence of the
fact that the function is convex to the left of the central panty and concave to the night.

That's why they estimate the following equation:

(29y s, -8, = S-S, + G = +\m~,..ﬁm+ Paxy +uyng

where ¥, = &, - ¢, as before, and they dummy the squared deviation from the central

parity by whether it 1s above or beilow the central panty.

Authors rasse doubts on the drift adjustment method as well. These are iwotold: (1)
Authors claim that when {1-£). . ., and [ are collapsed inte a single coefficient (= a
first order approxsmation as tn several other papers, like i Svensson [1993]1), then the
estimate of f; s likely be less than one i contrast to the case when these effects are
separated out. {2} Without the distinction made for the squared term (5" f5)) the single
estimate of 5 likely coilapses fo zero and elinunates the non-lincar effect when there are.

I have also carned out the stmulation for the empincal method of the Koedijk et af.

paper. Since the dependent vaniable 1» these cases are a white noise {change 1n the random

walk) one might expect no explanatory power and insignificant parameter estimates.

mwelve” esumates of Svensson [ 19937} and four of st estimates of this paper”® therefore, the

coefficient of interest differential in equation (18) 15 postive. Thus, the higher the interest

differenual and the weaker the exchange rate within the band the higher the estimated

expected devaluation. Since both interest differential and the exchange rate within the band
usually mcrease before devaluation and decrease afierwards, the specification (17) will
produce mice estimates for expectations, especially when the estmate of 8 15 downward

biased.

3. 1t ront

First of all. | would like to emphasize that the relevant question )s not whether there 3s a

unit_root :n exchange rate within the band or not. A unit root implies an ever ncreasing

varnance and loosely speaking the possibility of being anywhere as the sample size
creases. These are defimtely not the charactenstics of an exchange rate within the band.
since it 1s ahwveny within the band. The real questions are whether the exchange rate within
the band can be modeled independently of everything else, how 1o mode! the exchange rate
within the band, and especially, whether one can assume the same data generating process

{DGP) for the whole sample.

Nonetheless Bertola and Svensson [1993] clam that the hypotheses of umst rocts i the
exchange rates within the band processes were rejected. However, Rose and Svensson
| 1993) do not mention any umt root tests. Svensson [1993] regard his estimate of equation
{3) as sunable umt root test as well, however. there are severe methodological problems
Problems anse from the fact the. Dickey-Fuiler tablies refer 1o the case when {i) the
constani 1s the same through the whole sample. (2} a equais 1, and {3) there are no other
explanatory vanables in the regression. Here nothing 15 said about the stanstical properues
of these vanables. Theoreucally, each of the three factors nvalidates the Dickey-Fuller
tables and a convencing empisical demonstration is the floating evidences: ~values ranged

berween -9.8 and -26.9 for three months and -26.7 to -64.1 for one vear esumates of this

® This 1s true, of course, for every specification that assumes or implies {whole sampie)
Imean reversion.

? The only positive coefficient was 0,17, thus the coefficient of the interest differential
(1 - Ay in eguation {18} 15 positive as well.
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where & is the highest power of x; 11t the determmation of P, and 8; (i= 0, 1, .. . k) are

parameters. For the non-finear cases it seems logical 1o require that:

{iy notaitB;=0,

(iiy PIBY =1,
L OP oF
{ifly —=>0 for-B<x<§h and ujlﬂlvo as x— 8
& v

and let postpone the requirements for the lower bound for a moment. Condition {ii)
assumes that the central bank never let the exchange rate reach the weak edge of the zone
or when it does then the devaluation s certamn at the next diserete point 1 tsme. For the

later case no-arbitrage condition requires the domestic mterest rate to be “high”™

b. The statipnary regime and the gswatch

A devaluanon switches the process 1o a stationary one till the devaluation probability
reaches the threshold level again. This requires to model both the stationary exchange rate
process and the devaluation probability as well. A possibility would be to assume trend-
statienanty with the trend equal the inflation differenual and some noise arcund it. When x,
reaches a certam value agents switch the process to the expectation penied described

above

Now i 18 clear that the counterpart of requirements (i) and (i}, 1.e. P-BY = 0 and

ap . .
>0 as x —-F has undesirable mplications. These would mply that voth x, and 7,

ox
meght take low vaiues as well in the expectation period. A possibitity sught be to require

that m the expectations regime X, does not fall beiow the threshold level xz; .

The conditions for 8 are rot sufficient for creatmg chaos but do not exclude s

possibility. The second part of the appendix denves that chaos might emerge w this setup

c. A simalation

This model might have relevance for this paper only if it produces an estiimate for
equation (6} similar 10 observed target zone data. Therefore, 1 have generated several
hundreds of chaotic processes with istial values drawn from the vsiform distribution on
(G.1) for sample sizes 3023 and run regression (6) from 2001 to 3023. Results were

interesting 1n the sense that every parameter seemed chaotic and showed such pictures that

ERd
1~

06/85 and 02/86-10/89). Viaar and Plam [1993] regect umit root for the six EMS exchange

rates within the band for weekly observations.™

As many FF/DM data were available for me {since January 1988) unn root tests
produced conflicting results. When the estimated equattos did not inclade a constant the
hypothesis of unit root could sot be rejected at every usually applied significance levels. In
the case of constant the hypothesis could be reject at 5%."' One nught refer, for example,
to Hamilton (1994, pp. 444-447) noting that how difficuit to distngsh a umil root process

from a stationary one in finite samples.

Recall the beginmng of this subsection the important pomnt 1s not whether there 15 3 unit
rooi. However, an estimated whole sample autoregressive representation will provide an
estmate for the dommant nverted autoregressive root. Recall aise that Rose-Svensson

found non-linear effects only i case of FF/DM rate. } s possibie that the FF/DM rate's

(whole sample) autoregressive representation had the fiehest inverned autorearessive root

ameny the EMS countnies that lead 1o the significam looking empinical fit of the non-linear

estimation 1n the form of equation {6).

4. Time dependent exchange rates within the band process

One_of the most smpomant_obieciion o the drifi adjustment _method s the ymplicn

assumption of ume-independent exchange rate within the band process between two cises

of devaluauion, Rose and Svensson (1995, p 184) states that “there 15 no theoreticat reason

to presume that the stochastic process of the exchange rate within the band remuams the

12

same through all regimes™ ™ but they mmplicily presume that the process 15 the same within

a regame, Clearly, there 15 no theoretical reason for this assumption. One mught sensibly

presume that the process has different charactensuc in penods of “low” and “high”

devaluation nsk

™1t seems an mteresting problem why the Dickey-Fuller test reject unn root for weekly

observations, while the overiapping version of the test for daily observations not.

* Both the Phillips-Perror and the Augmented Dickey-Fulier produced this resule, with
tag truncation for Bartlent kerael for the first was selected by the Newey-West methad and
the lag length for the second by four methods.

? A regime 15 defined as the perod between two cases of devahuation.
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