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A8STRAer 

The rdation~hil' -iJelWC"1\ the ArRerolinian prkrs am..! molley supl'ly, is ellalllined 

hy eml'lr>yill~ th,' '"nI' ,si.lccJ' Wiener fih",r technioque of e~t¡rn"tin~ distril>utf' lags, 

EXTRAelU 

1,1) .:ste e.!"di" sr e'\~l1l;ll;' lil relarión entro' la oferta de dinero y predosen Ar~en­

1;11", "sle an,ili~is se re"li", eml'lP¡tndo la «:,'lIi"a del I'iItro de W¡",ner para eslitllar re­

l "I':"S distrihuid"s, 

~lr"i"'"il\' nI r,i",·,\"",I,I'lll';b','1. 
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JNTRODUU:IQN 

The purpnsc nI' lhis paper is lo iIIuslralc ¡he Tllclhodology involvcd 
in aprlyin~ the "nne·-sidcd" Wicllcr filler techniquc 01' ntimaling distributcd 
lag relal ionships to pr;lt'l ¡Gil lime series. This is a f rcqueney dom ai" technique 
and iS;ln altcrnatiVc In a "two--.~jdcd" tcchniquc sugReskd carlier by Hamlan 
(19fi:l). Both Ihesc tcchniqucs are also related tn the lllltions uf "causality" 
,1IIt! "fccdlJdCk" as define!! by Grangn (J969). 

2. (:AllSAUTY. FU:D8ACK ANO THE WIF.NER F1LTER 

Lel IYt. Xt ¡ (1 -=- O. t, ...) be rcai-valucd,joilllly sl,lliollary lime salt's 
Wilh () rncans ¡Jlld ahsoluldy summahlc covariancc functlons Rxx (u) = 

E (x l _+ \Ix.). Ryy (u) = E (y,f.uYt), Ryx (u) = E (y( +-uxl).and kl 

~ 

Jjk (~).- (211')-1 _1: Rjk (u) cxp (-íu~) (j.k~x.y) 
11-_0<> 

deIloll' lheir powcr ;lJ\d n')s.~ spcclral densily fUIll-tions. Assume thal 

rxx(~)" O( '';;~'''.I. 

Wr;IC lhe 'onesiJcd' dislribulcd lag relationship bclweCIl Yt ami x( as 

~ 

Yl e,",	 .~ h(j)x l __,' + Wc (2. J) 
.1=0 . 

whcrc Ihe CtlCffícicnls h(j) are I.:hosen by least squares and salísfy the cqua· 

lí~JllS 

~ 

I\x (il ~ " h(k) Rxx (k-j) (j~O.I ...) (2.21 
k=O 

-- 147 ­



The analytical techniques needed for solving- these equalions are discussed, 
e.g., by Whittle (1963) and Bhansali and Karavellas (1982). Suffice il to say 
here that 

w
f II(A) "P (ij A) dA U~O,I, ... ), (2.3 ) 
-w 

where 

H (A) ~ (2 w/a') A (A) ( 
~ 

¡; d (u) cxp (-iuA)) (2.4 ) 
u=O 

w 
d(u) ~ (2w)-' f_ fy , (A) A (A) "P (iuA), (2.5) 

w 
1and 0 and A (X) a~ 'factors' 01' fxx (X) Le.fxx (X) = (01/2".)IA(X)1-1. Note 

that 21l'd(u) = E (Yl et_u), where et is the 'innovation' proeess of Xt' and 

4w' 
E (w;) ~ (0)- (2.6)Ryy a' 

Similarly.let 

~ 

Yt = . 1:_ g U) Xt_j + zl (2.7) 
J= 00 

be the 'two-sided' relationship, where 

fyx(A) "P (ijA) dA. 
fxx (A) 

We have (see Whiule, 1963;p. 69) 

4".1 -i 

--- ¡; d'OI. (2.8) 
a 1 j=-~ 

The following theorcm is a direct conscquence 01' (2.8) 

Theorem 2.1. In equations (2.10) and (2.7), 

(in quadralic mean) 

if and only if dO) == O, for all j < o. 



111 ll1r deriniLioll'" Rivrll ll}" (;rangN (I()(lq) rile lill1e series Yl is s;,¡id lo 
;lU~l' xL ir ~H1d unly ir lhe one -slcp IIlC,ln sI11l;¡re error /JI" prcdiclin¡z xn ' s;,¡y, 

i~ ~11laller by u~ing lhe P'l.~l of Yt and xl (han when onl, Ihe rasl of xl is 
ll~cd, Feelll,:1I k i~ pl'csenL whcrl YI Lause~ Xt ;,¡ml Xt camrs Yt. (Aetually 
(;LlTlgcr's ddinilion of eausality js somcwhat more general; however for the 
SIH"II<ll use in whjeh only linear prediclions ;.¡re used and the ;,¡llention is 
COl)fill('d lo lhe tw" lime series (xL' Yl} his ddinitioll simpliries lo that 
de~crilJcd ahove). 

Sims (1 ~72) and l'ieree and HauRh (1977). <1111onl1; others, have ~ven 

se ....eral dif[erenl eharacterizalions oC the Gran~r c;,¡usality. Another eharac­
lcril:óllion is given hclow in Theorem 2.2, a proof of which is implieit in 
!'ierO' ami I1augh (1977, p. 27~). 

Thehrem 2.2 Tlle process 'tt r10es no! cause Xt in (;ranger's dennition ir and 
only il d (u) == O, fur aUu < O. 

An implicatroll or Tbenrems 2.1 and 2,2 js rhal the 'one-·sided' ami lhe 
'[W() -sidcd,' distrihutr:d la~ rclalionships (2.1) ami (2.7) arr: cquivaknt ir and 
"nly ir Yt doc~ n.)( cause Xl in Granger's definition; see Sim,~ (1972), COlines 
<111dChan (lll7:')and I'icrccand Jlau~h (1977). 

FírMUy, no(e ¡hat ¡r Yl causes XI in (;ran¡.:c"r·~ ddinilion Ihen the use nf 
(he '(\\,(¡ sidr:c\' ("oelfi,'j('n(s g(j), bUI only for j > o. in OI'dcr lo nnlain a 
'on\'- <¡idel!' rr:lalioll<¡itip i~ no( oplimal in tn(" lille,ll le:lS( squares scnsc. 

'l. ES IIMAHON O~' TIII'. WIENI'K ~'II,TEK 

Suppose (hól( wc are ¡.:i\('ll T ohservation .. lxl. ,:'\"1"1. (YI •. ,.• '1'1,1 
.(1) (1)

I r( 01 rI r:;lch () r (IU' st'rw<¡ (x ( J and fy( 1, allí! le I I x x (X) "nd rYlI ("A), X "'" Xj = 

.in/!'..:,!, ti - 0,1, .... N.¡-) dcnotc" thc 'window'cstilll<lh'50r f (X) ¡lnd r (X),xx yx 

res])(,l"livl'ly. ('('n.,id('n~(l hy 6hansali and KilraH:lIa~ (19fl2). and pul PT 

- 2N']'- Th(· ('s(imatc ,,1 h (u) is given hy 

,h(l) (ui ,,
I lu ~ 0,1, "" ,NI)' 

Wll('ll 

N'¡ -1 

d(IiL (11) cxp ( iuX¡) 1 
11=0 
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N -, 
(T) -, T -'T)

d (u)~PT L "x 
. -N Y 
J~ T 

á' ~ 2< cxp ( Jr) (O) j, 

The corresponding estimate of g (u) is givcn by 

se~ ahio Hannan (1963), e.g., for a study oC dosely reiated estimates oC ~ (u). 

Thcorem 2.2 su~csts that an examinalion oí d(T) (u), or oC d(T) (u)1 

d(T) (O), may be helpful in deciding whether or nol Yl causes xl in Granger's 
deHnition; sec Piert:e and Hau~h (1977) for a relaled time domain procedure. 

For a summary of lhe laq~e sample behaviour oí the statistics d(T) (u), 

h(T) (u) and g(T) (u) see Bhansali and Karavellas (1982). Suffiee it to say 

here that if there is no linear relationship between Yt and xl then, under 

rc¡.¡;ularity conditions, as T'" 00, a finite colJection of lhe h{T) (U)'5 is asymp­

tOlically normaJl~' dislrihuted with O means. and (approximale) covariancc9 

I <
 
--f cxp {i (u - v)), Id)',
 

271" -11'
 

and ¡hen lhe ~ (1') (u) and h(T) (u) are al so asymptotieally equivalen!. 

~ ~ 150 ­



4. APP(,J(:ATlONS 

4.1. Argclllinian Priccs and !\toney Suppl), 

A.., ;1 firsl C;";illlf.de, con.~idcr lhe rnonthly senes of Argenlinian prices 

and m<!lIcy supply for Janu•• r)' 1957-Deccmbcr J976. The Wiener fiher 

tcchnique was adually applicd lo their sc("onll differenees, hereinafter called 

Yl alld XI rnpl'ctivc1)', sinl:c thesc provide a me-<Isure af thc rate of change, 
;Ind are doser lo slation,¡rity. As in Síms (1972) the pnssibility oflogarithm­

il'a!ly lr,lIlsforming the- series was alsu explurcd, but with negalive rcsulls. 

The modificd Daniell winduw. whidl lakcs a weiKhtcd averalilC uf 

2m + 1 adjacclII periodogram. Of eross-periodogram, ordinales was utilised 

rol' e~tilnating fjk (i\) (j. k ,." x, y). Four diffcrenl valucs af m, namely 

11I = 2, :~, +and :J, \Vele uscd, hut to savc spat"l' unly tile rcsuJts for m = 4 are 

pr('senlcd bcluw . lhe rcsull.~ ror olher valucs of In are similar. 

Au exaruin,llion of lhe powcr spcclr<l of Xt and y¡ showe-d lhe prcscnCc 

of pe,lks at se-<lsoll:Il frc4ucncil~so Ilowcver these- peaks were hroad and not 

il\l<lll.~istent \Villl lile hypolhesis uf rurely non·dclcl"lninisti, series. Thc 
spet:tral fac[oriza[ioli procedure sUKlilcstoo the need for [i\linK a lon~ auto­
rq~rcs.~ion [<Jr predictinl{ x llr Yt' from it own past.t 

TARLE 1 

ESTIMATED WII':N!'.R FILTf,R cot:FFIC)t:NTS 

" 
h(T) (u) 

Y' 
hel) (u) 

xy " 
h(T)(Il) 

yx 
,JI) (u) 

'Y 

n 
I 

J .\1:.' 
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0.004 
8 , O.:. ! 

2.:\ 7 
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0.012 
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3, 02 
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JI 
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" 2 o::! fI f).01 J I :l 1.1 0 

\ O.OO¡ 
(; O.:Hl (I.(IJ7 l4 (), 1 1 O.OOR 

7 1.7'1 1\.(10'1 15 0.3'\ ·O.1l04 

() o; "/~ 
+ 1.92 ·n.012 

I i'" i1~ 

[ :,¡ 



The estimated Wiener ri!ter codfidenls, 11(1') (11) and h(T) (u), in a 
yx xy 

onc-sided dí~tribuled lag relationship oí Yt on Xt and that of xl on Yt 
respe<.:lively. are shown in Table I a¡()n~ with th(, 95% limits for tescing the 
hypothrsis 01' zern cocfficients di,~cussed in section ~. 

On testin.': lhe e-odlicients individually, it is seen that for u -:= O, 4, 5, 9 

and 12 ¡he h('r) (u) lie oUlside the 95% limits. Similarly for u = O. 4, 6,9 

and 12 th(, h(¡'~) (ti) are also outside these limits, There wüuJd thus appear 
, xy 

to be- evidetlce for supposing that the pasl of x t is helpful for predicting Yt 
and vic-e versa. 
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