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Of eourS2, economic time series are used by 

decision makers when ase ing polie These series, we know, have 

errors, yet this knowle e 15 ~sual . One can '.vonder 

what part of economie policy i8 simply the result of seasurement 

errors . This paper can be./ic::";'<2~ as a crude 2ittempt at providing 

in the context of 

In the next section we ap?ly the two methods of 

seasonal adjustment ta the M, series tor the periad 1971-1977 . ... 
This yields a series of dlfferences between the two adJusted 

oi how li.~~cl it is that t~e direction o~ rnune 

in measuring seasonally adj u,stec1 i5 translated into an va-

lent imprecision in terms of interest rate movements. It is al so 

targets are 

Finally we consider how the two seasonal adjustment methods can 

be combined to yield a seasonal1y adjusted value subject to 

smaller revision errors. 

2. DAILY VERSUS !:10NTHLY SEASONAL ALUUSTIv'lENT OF 

The first series we conSlder i5 the seasonally 

adjusted monthly money supply series published by the 

Federal Reserve. This series 1s obtained by applying X-l1, and 

then judgmentally modifying the factors obtained, to the two 

components of M1 : currency and private demand deposits. The 

procedure is discussed in Fry (1976) and in Pieree et al. (1978) 

(1) Attempts at quantifying measurement errors are infrequent ln econornic5. 
According to Morgenstern, "tLere is much 1ess occupation with errors 
than in other fie1ds. This i5 undoubted1y Orle of the .reasons why the 
social scienc¿~ have had a rat.Ler uncertain development" (1963, p. 7). 
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The secand series we cansider i5 the rnonthly 

as the sum of adjusted currency and Jemand deposits components. 

The daily seasonal adjustment procedure we consider was developed 

at the Federal Reserve as an exte11sion (Jf tl1e ene used by the 

(1978) (1). 

}?e e' t:.ne t.\>Jo methods 

ar:e l order: 

serÜ2S f f d season~] adi' st~e t methcd depends on the 

use te be made or l.ic t C)~ f this se 

L el! ~he ederal Open Market 

Comn:.i t. t.ee adjusted) 

in monetary control, 

1mal seas nal adjust.ment 

of the seasonal Wllich 15 the result of past policy action and the 

would be contaminated 

example, past errors in the estlmation of seasonal factors (3) 

Thus, strictly speaK o imali of the seasonal 

adjustment of the mone s ln the context we consider 

possibly requ~res the se cI an appropi te econometríc modelo 

Although sorne progress in that direction has been made by Plosser 

(1978,79). practical enforcement of such methods in on/go 

monetary policy is still distant (4). Meanwhile, what can be said 

of the relative merits of the two methods we consider? 

('] 7 ) ¡ a 
method described in Pieree et al. 

in :?ierc:'e {~S78/ P>. b~t".ief de~:;cript.ion L.~ 
/ given in appendix B. 

l~. Grether and Nerlove (197 ). 

(3) This .po.int is discussed in th.¿ LE:pOrT': f t~ne Bacb. C;ornrnit_tee (SC:e l~.dvisory 

Corrllf>i.t"tee on t1onet,ar? Sta"tist:ics (1'078) ¡ pp~ 37~3~~') .. 

(4) See Lom.bra (1978) .. Pass this distanos is reinfcrced the additional 
(Opt.iWdL requirerrrent. ()'f the correct aggregate 10ss function 
of the 12 FOMe members. 
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A thecretical reasan fer preferring a dal 

appreach i5 provided in Geweke (1978), where it i8 shown that 

"for virtually every conceivable time series o •• and a reasonab 

inclusive clasa of potential adjustment procedures f rninimum mean--

square-error adjustment 1ie5 that seasonal adjustment shauld 

always precede temporal c;r sector-:u.'l.l aggl·eqdcl.cD"" Yet ItJ.s res\ll t 

cannot be applied blindly. Firs1; it 18 hard to assess y,!hether t:ile 

cornbination of X-·ll and judgmen t f al 15 in to his "reasonab 

inclusive clasa" oi adjustment procedures (1). Second, as shown 

in Taylor (1978) f "it is not the prea<:.:¡gre ion adjustment that 

is crucial for- ima.li r but rather the utilizatian af a11 

observable components simultan20us tal 

corrections may use dai information, Gewekels result would not 

apply. 

Other relative advan es of the method ba3ed on 

the daily procedure are ~hat t alJows fer a more complete treat-

ment of special-- events, and that . , " 

11: maKes possible the 

construction af perfect consistent seasonal adjusted figures 

expressed in different time intervals. 

On the ather hand, there are advantages associated 

with the aggregate monthly method. First, the computational 

complications of the dai approach are not trivial. Second, 

monthly data tends to have smaller measurement errors (2). 

Finally, misspecifj .. cation may be more oi a problern in the daily 

approach (3). 

(1) See Lovell (1978). 

(2) See Porter et al (1978b~ 

(3) The preference for the daily approach expressed by several of this paper's 
referees is in contrast with -ches€' of the members OI the Federal Reserve 
Advisory Committee on Seasonal AdlGst:ment and with that in Shiskin (1978). 
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Thus it 522ms safe tú conclude that neither of 

the t~o appraaches can be se en as unquestionab 

presently ene oi the methods 15 bel used, and ~ne otner i5 

being considered tor se 1~\lE~J t 

meaningful comparison fal answerlny the question oi how sensitive 

monetary palicy }s ~o alte 

.Lnc-:.::: 
.1. 

growtn ayer two-month 

ble L. shaJ.L 
L 

r ~,,- o 
t 

lve se5sonal adjustment methods (1). 

ted t rugh the daily 

in Tab e 1. Table 2 dIsol ti Lc)cc)r rf~ 1 a t iC1fl 

function (ACF). For boch series the functions are extremely clase. 

No seasonalit: 1 arder au correlation 

i8 si ficantly different froro zero lso both ser es are seen 

to be stationary. Possibly the most noticeable difference between 

the two series i5 the difference n variances, sinee the variance 

of 
o. _ 

r .lS ~arqer t ~ 

is removed trom the series when the dai y proescure i5 used. 

Le":: 

i~ ;-

of their effect en 2conamlC s WOJld also be of interest. 
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'rables le Z ().~.J +-l1.display the series ,\ and its 

ACF. Despite the fact that no seasonality can be detected in the 

r-series, their difference exhibi ts strong 6-JTlonths and annual 

patterns. 

3. orBE EFFEC'I' OF AL'l'EPJ~ATI\iE ME1\SUHEMEN'I'S ON I"10NETAR.Y CON'I'ROL: 

TOLERABLE VERSUS NON'r\)LERl'"BLE GROWTH OF I\1, 
~"---_._---~-~'~-----""""'------~~->~J ... 

control. 

l::.t f::':3.ch v meet , the Federal Open Market 

Cornmi ttee sets a t'ange of trIe rnonetar~~( 

aggregates (seasonally adjusted) which is considered tolerable 

over a two-month periodo Policy actian 

things -en whether ay not the gro",!th of thf;' 

range O). 

depend - among other 

tES'falls wi thin this 

In the case ,ve are ana 1 y sing, tbere are two al ter

native ways of measuring the rates of growth. Consider two monetary 

authorities, A and Br both ci wich llow identical behavior. They 

set a range of tolerance the rate of growth of seasonally 

adjusted,and rates outside the interval trigger sorne kind of in

tervention. Assume A and B are identical in every respect, with the 

only difference being the way adjust for seasonality. A adjusts 

the monthly aggregates, v.lhile B adjusts the daily data, then aggre

gates them into months. Specifically ¡ A. operates wi th rO, while B 

operates with r a . 

Let A and B each hold a meeting at time t in which 

they set a range of tolerance for the growth of M, over a two-month 
L 

periodo Assume that for the previous peri0d, both measures of r 

yielded the same figure (thus 6 t _ 2=O) so that, everything being 

equal, the range of tolerance will be the same for both. For a 

(1) For a more complete description, see Wallich and Keir (1978) and Lornbra and 
Torto (1975). 
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L 

ished in th Federal Reserve Bull.st 

past years it has os iJ.laled be~ween 
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should be replace 

oi the marginal distributi shouldemplav the distribu-

t t s ()})ta.J 

~umerical computation yields the following results: 
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PI is the probability that, for the same growth 

of M1 in period t, B considers the growth tolerable and A does 

not; PII is the probability that A considers the growth tolera

ble and B does noto Obviously PIII can be neglected (1). 

Thus, for a given growth of M1 in period t, there 

would be a 7.6 % probability that A wou1d think monetary inter

vention was granted and B would think the opposite, a 5.3 % 

probability that A would think monetary intervention was not 

granted and B would think the opposite, and in general, a 13 % 

probability that the two monetary authorities would disagree. 

Approximately, one out of eight times disagreement would occur. 

The estimated probabili ties of disasreeft1ent are, so to 

speak, unconditional probabilities in that they do not take 

account of economic or policy conditions which may affect the 

joint p. d. f. For example, i t could haflpen that deviations of MI 

from range midpoints are positively correlated with the rate 

of expansion of economic activity. In generaL it would not be 

correct to assurne that the probability of disagreement is 

invariant to different economic conditions and monetary policy 

directives (2). 

3.3. Sensi-tivity of the result to parameter 

changes. The effect of forecasting improvement 

The numerical result of the previous paragraph 

was computed for vaIues of a and 0 typical of recent years. e 
NaturaIly, the smaIler the vaIue of a, the larger would be 

the probability of disagreement. Since over the Iast years, 

a has osciIlated between 2 and 3, the probability of disa

greement would have ranged between 13.8 and 11.5 per cent. 

(1) A necessary (though by no means sufficient) condition for rO nnd r a to 
fall outside the tolerance range and on opposite sides, is i61>2a.Since 
P(161 >2a)=2P(z>4.3), where z~N(O,1), it follows that P is smaller than 

(.04) 10-3 • Therefore, for the rest of ~he analysis,Itfle PIII type 
probability of disagreement can be safely 19nored. 

(2) 1 aro grateful to an anonymous referee for pointing out this qualification. 
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Ls toO 

c; f ~,1 ~ (; ':./ ,~ :.~~ t: 11 t:: 
J., 

We shall assume that although it would S22m 

te) f()r,;2,:;ast~ cc;.uld 

ad to a reduction of the i terval of to ranC2. However, 

oscillations of a over the past year 3eem to huve been motivated 

1r1 

of et: ~ t 

:; + 

or(~c,as 

t. (r l"emair"ls 
Ó 

the torecast error 

~,"''-'. 
-,.~ ,,-) ,j> 

Sinoa the probabil fall on Oppo31te 5~aes can be 

On the other hand, the 

falls inside the interval approaches one. 

disagreement can on 
n 

occur when r V falla outs Si.rtce Cí 
c· 

approaches its minimum value cd: :c o-

falling outside the interval becornes smaller and smaller. 

~Ill1US r the c~ f di s ri~Jr:E ;-.::,rnerl 't.:. (J. 8 e ~::-t:.,,:;a s E: ~~~ ,1 S ,:.; a. ~pp' r()a~::tte s 
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0,t;.cl:; ,,~,~ú 11 

'" 
This means that,for a positive 
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in forecastinq accuracy incr~a~e the 

i1 ty DI ¿isaqreement 

as a function ~~ cr f the sta~dard deviatioD oí (:- forecasi: 

error. Twc thip}s can De not¡ced: 

a The result obtained Idis~gr2ement woula occur 

()'I1e Otlt: ()f t tlffies) Ls robus~ with respect to present (and 

Ci <4 
e. 

tations ofl forecast 

P oscillates between 11 % 

ae 

}:) ,<>-- ,(:0 J:~~ 
J~ 

. Fcr 

.intf::! i5 the correct variable, 

but t.he iltlthc)ri"ty 
." 

s ',¡litrl r U iLL 

of disagreement becornes then the probabili that the monetary 

a tl t.110:t' i 

ability that the rate oí g~Dwth ls : non-tolerable when 

ie tolerable, anJ 

1s judged tolerable 
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i~tarvention when 
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alternative seasonai 
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,,,.C \f 
~, .t -"' 

1 

is l.lSeó. e: a. n. 

in oetecting federal 

..LL to the 

question, we con-

". , -... 
;. ~.i ~ ,~::3 1 ,:~i. 1: '.?:- ::;; j:~:,.::: l~ eL ,:1 'C (.:::; i~~l 
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MI through the dai (1 . The first twc moments 

series: 

, 
¿~ t 

are estirnated 

where the unit again l 

difference between the two Justment rnethcds we aonaider, 1S 

of sirni 1 Elr i tud'2 fe)!"' t~tlE~ t,\;-JCl fc~rrn_tJla1:i,()n.s ()f tlle react .. l_C)r:t 

functior: , 

5. SOME IMPLICATIONS 

ities 1n Ses san al s t,rn,E;li t 

In ths ~revious two ssationa we haya ena sed lhs 

effects of usinq the e~3Qn 

values of M_ versus the rnonthiy average of seasonall adJusted 
1 

daily valu.es of JVL. 
J_ 

We d1ng on which one is 

the monetary authori 

whetheror not intervention 13 anc1 (~~, r 

1/8 of a percent point in the Federal funds rate aould separa te 

polic~es using the two alternative methods. So despite the fact that 

no criteríon SeelYlS to be d.vai.lable thatvlOuld establish ;,-lhich of 

the two methods is the right one to use, the implicatíoDs oi 

choosing one versus the other do not appear to be negligible. 

(1) The similarities in the AC function of 6* and 5 are striking. Por eXillople, 
the largest AC are as follüws: 

Lags 12 

~34 .59 

.45 -.47 
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Prom Q gene~al pOlnt aL iew, the roblern we have 
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a fectthe data cansí 
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there woulJ stilJ be ue ties .. 
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2idjusted r3,te_~ verSllS rat.es of 
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m,;::¡nth 1.00'1 
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)=1/3 var(8~). Thus the additional 
~, 

r:rOGllc:eú the three-n~nth rnoving average does indeed reduce 
, . 
I~J::):::~ ec _ s 1. C'l" of the measurernent. 

meetings, we consider rneet every 2, 3, 4 and 6 months, where 

the rete of growLh lS as the annualized changa over 

perio~s of 2, 3, 4 and 6 months, represent 

usted rates i the twO seasonally 

oi growLh when the mee is he k 111.():r~ths ~ decredse 

J .. fI t. ~t.s e tance oi ~he dif can be sean in tte following 

(in percent units) 

Var . Mea.n 

6 
, 

35 054 ,L · · 
",2 81 051 \.< · · 

') 

d J 
t:: ~. 04 8 · ,J :;. · 

~4 4 8 .' 3 3 (1 '" 
.) · :..; 

(J 6 r 34 · .L · ¡".1 
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S. 3. seasonal factor revisiüns 

seasonal adjustment meth8ds considered in this 

seen as uIlqllestic)flflbly s 1.::)r ¡ rQo:r~e, r8aSC}rld.r¡ -'C,.h.E: t\r.IO nte't.h_oclS 

could complement f;::¿~ch other" TrH::tefore, on,e can th:Lnk oI cornbi,ni,;lCj 

indi,.\ll.dtla 1 

t,he we 

tlst.ed t:?S tirrta.t:es 

of a variable obtained thro 

important diffexence i5 the faet that the true saasanal factor, 

S.f.- ¡ is urlc)bse,·c·\Ta[)lE~! n.() ffi21t: t.(-::I' rl()\',7 la,'t'(]E0 L:hc,: t,:lL"¡e ser.~i(2S D(~C()rnes f 

L. 

of revision errors an he empl 

e revision error. fer sorne 

ahosen periad of time. 

In our applieation, let 

\J Ü O 
~. ", t 

.L. S 
t -, 

11 a 
r - + s 

t. t ,¡-
'.-

where 
o s and sG denota the sea estimates 

methods, and 

Denote by r~ 

u. r the seasonally unadjusted rate oi 

the seasona usted rate given by 

r 
t 

('¡ 

~_ ¡;¿1,tj + 
Í'--' ~~ .¡_ 

\", 

(1-3) 

by t:';,e twü 

of Mi' 
,j" 
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l.t [olluids that, 

lies that the raviSlon errors uf the three seasonal 

t.J1e, 

+ 
t 

crosscorrelation between 

Se(i~L.le:n~::t:::r 1,,[ 58 sed Ln~3tead of either 

decrease ~n the magnitude oE tha revision errara can 

Ta get an idea of the possible magnitude of this 

ravement, we cona the revision errors of the De-

mand Deposit nt of M_. First, '¡;fe compute the seasonal fac
-<. 

tor;:; tOl ars 1974, 75, 76 and 77 when the time series available 

ends on Decernber 31 f 19 7 G f and ob:.:atn U1e.i r revisions after a new 

of data 1977) s available. The comparison between the 

revisien errors correspanding to the lished seasonal factars 

and the ones obtained with the ily method is given in Pierce and 

one referet:! an altern.at.ive coru:putatio:nally efficien:t 
Sn v/ould bE~ \~jri t 

\J 

1),,:/ ()I.JS .. 
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reviSlon errors. As nave 

The ccmpaci~cn o~ thes0 errars with the enes 

Altbo 

, 
.L 

Geweke, ITere attE~tic~ ShOL}d be 

error, is presented 

i3 

or Lhe 

re~ical r2~ult provided 

SC-::dsor.:.a.l 
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aggregates ~ave become tte of 

tJ'S :non s (Jf 

ssibil t~es are open, 

i~ which the twa üJc~ations - aggregation and seasanal ad]ustment 

are performed. Altr 

C'.tt da~' 1 

lfference betw~en the 

~res froG the puint of view 

escimates tbe differ-

t 

d ter nos in ter~s oí mone 

v rst, ~oction 3 dealH 

litied pc~~o~ decision process lS 

fGr the rate of growth uf 

rs interventian. Thus the 

j lld c;f i8 tolerable ar not beoomes the 

basie element that nduces s i~ the inst~urnent. 

t'irva PJonetary 

autharities j identical in al1 respects except in ~~e fact that, 
\vne!1 cc·nrpu t the rates of growth, one uses the month adjustment 

that, starting with the same initial 

cnnditLüns, a given , over one periad wo~ld be judged 
.., "-, 

t~~ o ..i. t? :C· d t) J_ f;'-! and non te le rabIe 

0n.deI~ sornE: 5 ass ons i t i5 rc'und 

under present operating s, disagreement could be 

exp~cted to happen one out al el times, approximate 
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el a.J .. 

respe2t to reas ~ b 

somewhat sur0~ singl 

disagreement. Thi.rd, n(li.~ 

method is th0 one 

t 

n 

are seen t 

~_ i 1. 

se2H1S 1. .. L ~~J .1 t; 

a.n. 

r Q. t t 11\:1 I?J-:C> 

minor) tenua e ~nae irabl 

effects of present seascnal aC-i~2~sent Gethcds. First, serl2 

",-~t.J. '"'r"- " (-., ,-....." e.' 
( .... '_ • .1_ . .l.. " .... '._" •• ...J 

the a t rnative me 

Cjf r 



A t 

15 th-r,:;ugh 

We wish to test the 

theslS that the s2ri S ~ 1 el ::t st:.:ci1JutecI k 

:TLateJy 

1: 
c" 

i\!el 

e~ote the coe ficients of skewness 

~ amples fraro a armal process, the 

e abcut zera, with variance 

"'/a.:r ( 
4 

e size. Similarly, 

j "'f '> 
• ...>.., ) 

than 50 o~servations 



"" ll.~ - .123 
J 

2 83 ~54 

"?--..r{,··h rt()··c.f-'f~·'·;l:'iel~tl!"'" jI :-::.r"rJ ': !J~") !-j.! "~.. ' .... - .... ..!.~ .L, • .;.,.:.. ... 1 -,;:::. ¡ t .... '"~. C ... J,.' • ..1. r- /J. f 
.), 

a 

sample from a normal distri iCJT1. ?l 

This conclusion 18 further reinfcrced 

Ka rrl0\.{ Gll.} e tests qo Ir1 t:lle firsi: c~asc:? 

s 10; quallt 1. t:y ~ 

where F(x ls N(O _ and F (xl ths irical c.d.f. of the sample. 

Si{lc:e. t. t:.t.~st 

SlS 18 rejected when D>.O , .099, .113, respec-

tribution F~{x) cornfortab 
J. 

can ( l) . 

quantity 

\4?here 

When the Chi-Square ss cf flt test 18 

, wlth the observations 

2 e = T ¿ 

and P. are 
:L 

1. 

the empírical 

lD 10 classes, the 

and theoretical frequencies 
~} 

in the ith class, vields the value c~=3.22. Since v 2 (9)=16.9 
J. 1\0 5 ,. I 

again the normality hypothesis for a t is not rejected. 

(1) íAJe use critical values of D corrected for the case in which the mean and 
variance of the distribution have been estimated from the sample (see 
Lilliefors (1967). 



2. TRE EFFECT OF REVISION ERRORS 

Since the series "le 21nalyse are the ones available 

of ,July 1978 and the le sp<:tn s the period 1971-77, i:he sea-

sonal factars for the last years of this lod will be affected 

This 

bution of 6 cDuld be dif rent for recent ) sti.ll jectto 

To test tor this 20SS1bil~ we divide the sample 

period. the first five years, the 

other the J.ast twc 

r -

82 

í 
I 

and a~ deno~e the 

ion oi equal variances .• 

1 2. d ---.-~" 
l 1. 

'" 
t=l 

sample means of the 

stat.istic 

under the a s Sl.lID.f)t i on vCllue t=1.15, we do not 

reject the as ion that the means are equal (at the 5 % level) 

In the computation of the probability of disagree-

From (A.l) and (A.2) f 



where Y(B) 

and 

t5 
t 

Sirlce 

2 

anc: y (B; 1-

+ + 

V t. l' 

TriE DISTRIBUTION OY THE 

In section 3 we argue¿ 

irnation ¡ 'the 

\l, " 
'C'-1. 

tmccrrelated f 

2 2 ] 

a 

int cf the toleranoe 

interval aouló be ¡nterpret a.s staff fürecast e~r0r oorre-

sponding to the foreoast dene at the time of th~ FOMe meeting. 

The series of such forecast errors has been analvsed in Porter 

et. al. 1978 a, pp. 5-19) fnr the period 1972-1977,~~~~ it j3 

Si.rles fcreCclsts (JI 

casts or arate of over a two-rnonth perlad, Ca!11iot be 

considered a one-step ahead forecast error. Instead, two conse-

cutive forecast error s will span two two-month pericds with a 

rUollth of crve.r':'r~p~ I-.fe!H:e \f~rt~ Sl10\lld e:xpec:t e t t~() fol1o~~J a ftr's't 

arder moving average process. This i5 in complete agreement with 

the sample autocorrelation of in table l. Estimation 

of theMA (1) mode;l: 



a J \.:a:ciab 12 (i.n:10Vc. t.i crrts 

La~r5 3 4 7 3 !.;;; Error 

1 ~ -¡ 2 .~ 
('.'f 
J' - 1,.>.5 ~, ~ -4 - 1 .) ,.H:> CC O:; ", ~ I .. G <1 U9 05 , 1 

1 3·· 24 . - 06 - ~ 
.. , -. 1 1 C)tj U-¡ 1 r' • 1 

,. 1 Q " . 1 O .. C! : í 4 04 í 5 . 

1L' Error 

. ' '1 

4 ., I Error 

1 .. I 2 .. 
'.1 " - i r, 

.) - '",' 5 u 8 O 1 ., ¡ r'! - ; ., ;j e - 1 3 1 .5 - o 2 ¿~ 

., 
',i S o " i 4 ,; .. , r' - .. '-l e 9 - :) 3 o r 1 8 . , ~ ' . 

Lag"'" ZE':1-8 eros scc,r re la ::::ion 

Correlat.ion of with fu~ure v21ues cf 

2 6 8 le 
r-r-' ~-......,~--_ .. _---_._ .. _---_._-~--------------------
¡ 1-10 

1 11 '<20 

- 09 , 19 

""' ro 21 .. 09 .09 .. 01 

L_. ___ ........ -=""~~........,......~_._~ _______ ._,~~_~w~ _____ ._~ ___ . 

2 3 6 7 

, .. ~ n - 02 02 .. 1 2 
, ., - e,:) D4 ., r. .: , ., 

1 --<2'J 1 " '1·':1 ,. (J ~¡ 07 - D 1 - 08 00 .DI c; ., . .~ 

-.09 -,06 

-.08 .20 

8 9 10 

- 08 - es .5 

-" 00 ''''71 5 ~ 



- (l-AB) b+. 
c... 

yi.ela, K = 2.53. Table 3 a180 exhibits the ACF of the "---b 
residuaL:: ; wt1ere agai,n no 1 autocorrelation 15 significantly 

different fraro zero. 

5 < 

h the marginal distributiolli of 6t and e a.re 
t 

Norrnal ¡ 1-5 does r.t()t stribution has to be 

Normal. Yet two uncorrelated randem variables with marginal Nor-

mal distributionswill be joint i.f and only 

if the variables are mutual t (1). Thus ii we fino 

tll¿l t d:Lffer\~rlce net\veen th.e tWCJ sea.soD.al1~i adjust~ed estimates 

and the forecast errors are independent/we can conclude that their 

joint distribution i5 Nonual. The tests for independence will be 

carried ócif. .~ the innovations C'l "(.he ;5 and e processEcs t.hat i5, on ~f. 

a-and b~series. 

On the bivariate s le 

a cont. table- t.est~ 
') 

where l~ is given 

t: 
i=l 

s m ;: 
. .l o • 

11 - ir 

h ~ b·· . ~ ,. .. t h"l' t 2 w~n a ano· are lnaepenaent, converges ln prola~l~lty o X 
'"\ 

wi th (r-l) (s-l) d. of f. Setting r=3, s=.3? we obtain 'rl '=1. 92 . 

Since Xl (4)=9aS, v;e do riot 
, ~ () 5 

test for independence. Let 

the sample, and b k be the 

If el b are statistical 

a be 
k 

tl\l!': hypothesis of .independence. 

a arman's rank correlation 

the th largest value of a in 

th largest value oi b (k=l, ... ,T). 

independent, then the test statistics 



R = 1 
6 ¿; 

k=l 

A& 

i8 asymptotically Normal with zero mean and variance equal to 

liT-l. Sinee, fer a two-tailed test, 

fl 1-. 05 /2 
-~ .24 ,.----

y'T--l 

and, for our sample, R=.21, we conclude that the hypothesis of 

lnaependence cannot be rejected (at the .05 level of significance) 

Finally, table 3 presents the crosscorrelation function between 

the innovations 8 t and (1) . 

Summarizin(],che Joint distribuLion of (6~, e~) 
'- ,-

can be assumed to be bivariate Normal, with zero mean vector and 

covariance matrix given by: 

('( 2 ve O 

n 
o ~2 

u e 

where 0~=1.34 and 0 2 =3.25. 
Q 2 

("1) After a11 , an a priori graunds it seem'!: plausible that the farecast errer 
ar the rate af grawth rO independent of the difference between t';-vO al-ter-
Ilative seasonal adjustm~nt n1ethods .. 
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The Advisor Corrrrrittee o. Monetary Statistics re-

comrcnded a statistieal method of seasonal adjustrnent based 

1'1i.ltcJr't }:ri.(==(l~~\{:i~l f \..¡as cle\lelc>pec1 in 1?i(3TC(; f ski and Fry 1975 

and further extended and modicied in Pieree and Fries 1978. 

1 sk~t~h a tricf outline; a more ge 

rl~:;raJ c1es~ ... ~:cipt í):l can 1:)2 t UJld. j_tl t:h(~'" 1 ast refe:reYJ.ce r.'lentio~ 

faetors. lE 8mall letters denote logs, equation (B.l) ean be 

y 
t 

+ u t 

Our a1m i5 to estimate 

series 

FLrst" 

on \/ .. 
't 

trie ~oving averaee filter: 

¡AA. (I~) 
I 

., , 
\ 1;' 

... s 
t 

t 

t2 t~l 
r 
i 
<.. 

le 
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where ~(B)=(1/365) BJ and b i5 t~e familiar lag operator. 
j=--182 

Defining ~(B)=l-~(B) 1 the detrcnded series are gi~en 

The filter v(B) eliminates a linear or quadratlc 

tirne-varying trend; a more discussion can be found 

in. }';jllE~c (1976 1 . 9) and Durbin '1963). Since, 

definitiurl 

the filter preserves the s2asonal CODpGne~t. However, sorne 

low-order autocorrelation (3 induced in thc irregular, 

though the e fect ca be neylected (seo Durb1n (1963)). 

variables are used to remove sorne deterministic seasanal 

effects. Seventeen dumrr¡y var:Lablcs wen_~ eventualIy seIcc ted! 

corresponding to day-of--week effects, first of nlonth effect: 

tax date effect, and holiday effects. (In general, the day-

of-week effect of the day before the holiday carries over 

the hol1day). 

If d~ +- d''311otes a dummy variable 1 then 
..LL. 

1 '7 
..... I 

L 
i=l 



A.9 

represents a first set cf Jete stlC seasonaL effects. 

¡;¡,{' t 

a ?ourier series te these residuals: 

18.2 

t 

....-
) 
/..--

j'-""l 

',~ ~ f1 ~J 'ii 4= 1~ \)' 
"" -=..... .';". r _L.. -1 "-

J 

\vl1 e re frmdamental 

annual frequenc . Te allo~ f r 

tatian: the freg~encies a~e ran~eJ acoording to thoir contri 

bution to the 2U~ of squares o~ ~ . The enes that jolntly 

l:-erJr-esent 9 '~ - ttis cC~Lributiop are then selected and the 

re SSlon i8 rerun. If _ ¿enotes the set J!S corres-

ng te the seleoted E, s, the cornponent 
-Í 

{ 21_~ 5111 
,.) j 

represents a second set ef deterrnini3tic sea50nal effects. 

Tne total deterrninis e seasonal ent i5 therefore: 

Inspection of the a~tocorrelation function of the 
- "'f ..., reS.1QUal. ; 

d 

indicates the presence ar seasonal t has not been re-

moved ErarI, trie series (1). This sea;30nal i.ty ",¡j.! ~ be the subject 

cf a stcchastic extractioD, but be doing so we need to 

recover the first and last six ~onths, lost in the detrending 

oE the series. Te recover the first six months i8 trivial, 



A.lO 

s iIl(~e previous On 
J. ~ avai lable. RecC'cJery of 

the last six months is the following steps: 

Let te the last observat1on of the series 

y J.' Throu':Jh the detr2ndirlSf f the sf~:ries D 
" t 

will 2m:' 
d 

excena s 
'-

at t := r:p -- 182 <c deterrninis>cic I ca11 .oc 

one year (i.e., up to T 182). Then we compute: 

él 
St ' for t - T-182 •...• T 

and fit the function: 

+ '{ +-
~ .... ~ + (t 
_L 

'1' -+- 182 ¡ ~~nd> 

1 ¿~ 

Hence the series y~ have been extended up ta T+182. On this 

extended series we decrend as ]:--' ... ,_ tiI..) t:c~ T.~ 
c, 

Sirnilc,tr 

with th~s de ng on one t ()E jT t. l.s 
:j 

CO!Ir~)l]':~(:: T. - S arlcl 
~ L~,tf t fet t=T~l. Similarly, twa fo-usea to 

re.casts of Yt are used te estimate the components for t=T+2, 

and so on). On the series e~ sorne modifications far outliers 
l-

are :;?erformedo 



x be tr,;,e 
1.: 

sc:::eif':;S e' 
\. 

A.ll 

extended to time T, with 

'the outliers corrected. The autocorrelation of x. indicates 
t 

the r)r~esen(~e o.f: SeaS()Tla.l i ~vrlic:h b.a.s r:.C)t~ been rerrlc)ved "'Ti th the 

deterministic approach. 1). 

The autocorrelation function of x t a150 exhibits 

sorne low order autocorrelation. Using a low order nonseaso-

na1 

(B. 2 ) 

x 
t 

is transformed into a series 

such that autocorrelation lB on present at seasanal 1ags. 

i8 

'* ~J' .t '_e S t. 

v .... has the mov ... 

V.I . -
L. 

+ t 

seasonal is v.¡hi te noise. Assume 

average repre5entation: 

where r (B) 18 the ratio of two fini te polinomials. Henee the 

speetrum of V'- i8 given by: 
1-

(W) (B) 
-i&.J 

B=e • 

Iri c)rder to to identify the two unobservable 

components in (B,J) vle assume that the variance ofY¡.a.. 1 the 
t L 

noisa, has to be maximized (2). Also, fram (B.3), 

o 
i.] 

(<.J) -- o . sít 
( ..., ) 

and it rna.xirn:L z ing the variance i5 equi-

(2 ) This is a standard as . See ex.ample Fax, Hillmer, 'riao 
9 7 8) and Pierce (197B). 



A.12 

valent to setting (1) 

':.::'herefore, the spectrur!1 of s * can be estimated as: 

- min 
/...J 

* 

~v (w) 

and the 7 -lag autocovariance oi St can be computed as the 

inverse Fourier ·t.ri?,nSfOrrll~ 

a:nd 1 ftnal 

-ir 

From this, we can 

s t C:3I....,. bE.":; 

s.., ::.;; Ir 
.1-
e. 

L 

wbere (B) 

the f~LIter~ 

B 

The stochastic seasonal ccmrcnent, 

recovered through (B.2), 

Cé1r:. be 

This finishes the decomposition of the series Yt . 

The total seasonal component i5 given by: 

s -
t 

and the seasonally adjusted series i8 given by: 

:::: V. 
.... -t"-

'-

(1) Sse Wecker (1973). 

- s 
t 
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or, in terrns of the levels: 

s = t e 

e 

d 
s.¡.. 

<.-

SA 
'1 
.l t 

e 

s s t 

The seasonallv adiusted ~. monthlv series implicd 
.~.J 1 .< • 

by the daily procedure used in the paper were computed by 

applying the previous method to the daily series of Demand 

Deposits and Currency for the pericd January 1/71 to December 

31/78. The two adjusted s were then added and the 

E~on.t.h. aVertige 0:1" dai values cowputed. 
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