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2. Rounding and "anomalous" changes in ltalian
consumer prices in 2002
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ISTAT. Pricc Statìstics Depîrtnrent
' Bank olltal,"-. Economìc Outìook.ìnd Nlonetary Polic) Depfimcnl

The aullìols lhark ,Urr./.r e Ci r/nr 1òr permsnor ro rse nraterial publishcd ir
lúìia nì rssue No.llt. N{)rch 100-1.
altrùnciL Regularion tl0i/!ll. l7 Jure 1997. fired dre rule\ lor rouidlng pdces
r!r!cncd jnLo eurcs (FluropeaD Comnisiior. Ihe :nnoducrirD of rhe euro ard
rh. rounding oî.uùency xmounls oi the Conrììssìon s websilt: see also Brnca
,l Ìralirì 20()ll.

2.1 lntroductionr

'ne (]f the naln conccrns bctbrc the eulo crsh chrngeo\er \i_us thiìt the
: rnding ofprices ìn the neù currency \\ onld be mainì), Lrpward\- incrcasing
.nrumer pncc inflatioù (Europeal Certrrl Bank l00l). Commudr)

-ile\ caljcd on ccooomic ageùl\ lo con\eú and rouD{l priccs t() the nearest
::rìr.r bul lhis colrld nor rule out tlìe possibìììty th.ìt the chiìngeover would
_rre an advcrse inpact on prices. in connectìon lr'rth the likeìihood thar
rundirg lo whrt vendo|\ consìdered - lìttracti\e ' prices ìn euros $ould be
:Jinll up!\ard. ln the run-Lrp to the changeo|er there x sl.oncem thal
.: \witch mìght gìve mercha.ts the chancc to raisc their prices. though it
r. believed that dre neutr.ììity of the redenomjnitìon and the opcration
; mirket lòrces would wrrd off \uch eftècts. Empirical studìes bv ccnfa1
.,nk\ and statisticxì in\titlìte! dudng l00l showcd thar the propor(ion ol

-:rr.ìctive prices in thÈ nittionaì cumencìes \Las quitc high. contìrniùg the
.k th.ìr îrom Janu!ìr! 2001 rhcrc mighr bc a signilìcant jnlìarionarr imprct

:îm euro price rounding.
Here wc usc a samplc ol monthll elementcr'! prìce quotcs tlút go inlo

:jT\T s calculalion oI the geùeÌ|l consumer pice ìndex (CPl) to e\tìmate dre
_iì.ìtional imprc! ofroundinq \'ìth thc changcovcrin Iial). Section ].2 repoÌ1s

:_: prior cstimarcs madc in 2001. section 2.3 present\ the cx po\t cstimate\ fòr
_: pcnod follo\\'ing thc clìangcoler. iìnd seclioù 2.,1 supplcmcnÌs this mrl)sìs



F l1(*lrr. Jn.lR Srbhrtr ri

r\jÌh rln ììrLÈrir'_\ iuro rhe consuntcr pnce ìmprct of thc anomalous lrLri.ìtior\
regi\rcrcr:lin 10(12. ùlìctlìcr ìl].onnectiLrn sìth rmndin! or not. The objecrive r\
nr pr o\ rde .Ì m. gc ol eslirìrre\ l)crnìit ring rn rp|ro)i inritc c\ alLlxlion ol rhe ordcr
ol ìnîgnrùdc ol the inllationar\ ellècts that crù be reNon.ìbl! arrribLrred io rhe
rnrroducti{ìr olthc nc$ curri:ncv. Thc resrlts ar.e suJnrr.rriTcd nr se.rìorì 1.5.

2.2 The ex ante estimate

Enrpiricalstudies in rariouseuro rr.acounrfies in l00l $eredirccted t(ll\lr
poift\ fsù. the rpferdi\ to alh.rp. ll. Was the inuiLìence oî!11r rcti\,c prìcej in
ntìrjonel cunenc] suclì a\ to \r'Lllr.rnt lìars.]t .r \ìgnitìcant iùULLtìr)nllr) ìlnpacr
duc lo the r)rnding of eurr prices lo proLluce equ.Ììl\ elrì.ncrr!c ligure\'l
And il so. r\iumiDg that ùlcruhants $ho sct ùrracti\e frjces in natio ei
currcùc\ $o ld continue to do \o in curoi. wh|rt inlìrtionarv inrpact $ould
the changeolcr hrì\,e throrgh îhis channel I 

^11 
thcsc $,ork\ postul:rted thrc.

rvpcs oI rtllactive priccs:

. p\)chologicrl prices le.g. UÌ.99 instead oî €1.0r)). u\cd iù rhe betier
thr! buYcrs unconscioush underyrlLre thc last dilir or rr\'o:

. ir.L.tìonrl priccs 1e.g. €1.70 iù\leld oî €t.671. to \ìmplill nr.ìkirS
. h. r'.. : Irrr il.\ r.r'r.l- r\' 'noc..ri.. c\.rct ' pri.es (c.9. €51).(X)). gencralll lirr lLu ge rnrcLrnt\. Ivoidins rhe Lr\c
oî cLìios aù.i \mall notcs iD mrkinc chanle.

lhc qulll]titrti\ e csÌillLìre of rlìe rncidence of rtrracrì\ e pire\ on the pricc
oììservrtìons lor rhe CPT. hcnce the estiJnitc ol Ìhe inlìruonar! imprct oi
munding. dcpend€d on collecl idenritìcitioù 01 .rtrftìcti!e price levcls in the
l\\o.urrercic\irdonlhero ndingbeha\x)L[of ìndividualrgents. riìrichua.
hard ro prcdicl.r For Iiîl]. tlìc analysis was bascd Lìn sone 90_000 elemcotif\
pll.. . r... orm,r. hJ .r0r.r .-.,r l\l\'l . ..r
lhell.ìli.ìnCPl.trkerinSeptcmbcrl{)0liIthercgionilcrpital\.rhltì.rhe\e
price\ rcrc repre\enta!t\c ol noÌe rh.rn 65 pcr cenl ol the p.oducls includcd

' See \1o\riìccixnd Srbbati rl(l(llI lì)rrhe rssunrpliorìs rìdopLed iì ttrc..Uirrr

' The dxtx rrc coliected ir exch mun;.ifrrljt\:qùot.5 xrc lì)r precìsel\':De.irìed
:,.t ,,., "r I .._r- t.-r .: ,

nrore delril. in.iùdìng rhe \ ejlhtrng usrd Lo rgg.e!rÈ ihe elenr.nl.rr) !!ore\.5.:
\loslrcci and SrhbltiDi lll)r)l r
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(lìe genenl consunrer price basket at ihc rirnc ol thc srud\ ltbr a nlorc
ìr1)Lrgh di\cussron oflhc choicc of item\, \ee Secr. l.l.3 ).
\rtrîctive priccs in lirc \ere \er\ coìllnn)n ìn ftal)- rccoun(j11g lòr some
pcr ccnr of our elemenrrr! quores (Fig. 1.11. \rarranring lèars ol an

irtìonrr\ ill]pact oD the occrrion of rhe changcovcr.

Roùrdin-! ud rnfnrÌ(trtr chrn-!.\ in lraliar consuD.r prir..i in l/)lrl ri

tr:ra.ì I neurcsi2r trpsvchcoqca Elra.lona

f is. 2. 1. I rpes of prìces ln Ìral). auLunÌrì 2001 rpcrc.DLrsc shxr.sl ( i )

I i,,rr:,\urhorr' c.ìlcularion\ brscd.n ls'l A I dara.

..i.J:tllPcrccnr!g.shrr.olerchlvpeiftotrlpncequoresintheslmplef$eighled
.ft.:). (l)Co.\idering lhe polsìbilit.v thfu price\ al xlreàdl hr\e heen |ììpljcirh

.-: in .oro\ b.lì)re J!rù!r! 1002t llrese afe híì prices encìiig ùrth r digir olher lhrn
ir 5 (c g. Ì.glar lii. = €1.00r.

I o csliùrare lhis impa.t. in .ì{lditìon to rlìe rules dciìnin3 Lltlrrctive prices
,ih.ìdtonr kc a\sumptions on ho\r, vcndors \\ cJuld beha!e. \\re assumcd rhet
:ndors \r'ith atrracri\c prices iù lire Nouìd continue to have thcm in euros.

Thrcc roundinq scenarjo\ \\ere desìgned: munding to n attriìctile le\'eì
.t!Lcmeticîll) up\\ard ( \\orst .ase scenario'1. systematicall) doùnw.ìrd
''\irNous sccnario ). or to the nerrest .ìttrrclive level l-\ymrnetnctì

..enarìo'). We calcuìated the total impacî on consumcr prices. i.e. the
JLLlllulrtive vxrìarion in the CPI bet\r'ecn the nìonlh of the \urve\ llnd thc
:llpothctical moùth jn which .ìll tlre adjufììents irre rssumed lo hire been
rùù1pleted. Îhe resullirg estim.rte\ \\ere tbr a I fercentaec point iùcre.rse
rr the |)rjce ]evel in the xîrsr crse sceoario. a !'cry slisht decìjne l0.l
!ùints) ìn rhe \tmmetricrl scenario. xnd a reduction olnearl! I percenr.ìge
ii)inr in the \ iriLrcus \cena.io (llfosraccl ancl Sabbalini 2001). The siLrdics

'nr tlìc otlcr countics rcrchcd sinlilar contjlusìons lsee appendir 7.-{).
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-{Ìtructi\,e prices lexnc!. pstchoìogical or lìrctional) werc corÌmo|
evcrl $here. and thc worst case inlprcr ir!\'eralcd rbour I percenlasc pornl

2.3 The ex post estimate

TabÌc:.1

2.3.1 Definition and estimation of the rounding effect

Aftcr Ìhe c sh chanseover. !-mpirìcîl sludjcs in Ilaly antì elsc\rher:
cs{inìated dre irnpact of roundjr: on pricc obser\'.ìrioos lbr thc Cpl. Fo:
Irrlv- Mosraccì ard Sabbàrinì 12[]0:ì) srudied the dala Sathercd b), ISTA f
bctween Decenber2(X)1 and October 2002 (the tasr monrh tor\r,hich dar!
ùe.e avdlLìbìe a! thc lillle). Herc \\e suppìcmcnt the ìn.Lin iììdìngs oîrh.l:
slud! witlÌ ncw evidencc on rhe perforùliìnce of \ome \pecific pices rot
coosidered errìtcr liD p riicular- unprocesscd fooLjs).

ln rsscs\ins the resulLs. some limir.rrions of thù exercise \houìd b.
bornc in ]llìnd. First. the îiìn \ras onl) t{) quantif} rhe effecls of rolr0djn:-.
albeit .ìppi]inS bodr more end les\ rcstricti\e interpretrtrons. Second
roundrrg on the occrìsion oi the cash .hanscoler corld have reflccreJ
unrelaicd phenonrena (sa),. demand rnd suppl! shock\j.

For comp.ìrîbilit) $ìth rhe cx anre estìmatc!_ the ar:ìl]sis used a san1pìc
ofquotcs \i' ith the same characteristics. In rhis regard. \ome specitìcitron!
arc needed. lt \!Lìs,:lecided lo exclrdc some irems in both e{crcise\
coDsumer durrble\ and sone serriccs. incìudinc renrs. ior \r1ich rhe higil
Jevcl ol prices mrde the eticct ol rounding litricÌy to bc negljgiblc: anJ
energv prodLrets. rvhosc prices rre ool lenerrlì\'rcunded. A sLrpplement tLl
tlìe rnrhsjs was necessarr lìt some ficsh food\ llruit. ! cgerables. fish) th.r:
ùerc ctcìuded Irom the s.rmplc for methodological kther than e.on(ìnì;
ren\ons (see beìo$). Finalì1. tubljc ser\ice chîrges Nnd regùlated pri.Èr
\r erc crcìuded ir !'ic$ ol the pledge b) nationrt go!crDments lhat rcundjn:
$ouìd bc neulrel lor, ifanyrhing. in the con\umer's tavour). Ex pojt. rìrj.
decision no longer sccnlcd fulì] justilìerl..rnd we foun{t tt neces\rìr\ t.
supplemcnt the rnal)sis br looking rr rhe perlì)nnance oI thcsc prirÈ.
as \\ell. Ir $hat lolìo\\s $c clescibe the cx po\l e\ercisc. Section l -ì l
summarize\ dre rcsulls and section Li.l describcs rhe supplenert\ r_rr.

\pecific iteùìs.
The rules used !o distinguish îttractive fronr non alrracri\c pljce. ir

euros rre lhc sanle îs rhosc ol rhe ex anlc slud! lTrble I tl

Ìl:l.li!rÌ..
:..,.. .lÈ rr.!e, \

l.: rìrlìn!.1 lnúÌ
.j . | :n Jd\rnaa. !r

-- riliLrn IF.br .ÌÌ,\

' .: ra pn.c. r:r DLrlh

. inJ: drrr .rìn.Lrn

.-: -,.\ ri-'l\ nùt n.
t I tlitJr il!'aoul.
._ --:. :r!)l tiì ne.:
. ì:.ìÙ.. rlrr!flL\
: :J]] hi rL'rJ r(. :

-.: r: ll.c.îrbrr.,i
::: lnr rll.lnaÈ.

. - :r Jii thÈ lrlr. .i
'''. : il.: fi,:, rlrc:h
:.r .rìl3l !'.1 \ rri!

- : -nirr-'.1 lhi. r

: : .l:Jrng ìn tre.
, -: r. !Ll .hiìf!,
.:rì:n. rììnr-!h th

' ' .:-::i rrd Sllbhrr
: :.i ìlrlr\ ni lhe

,-.1,ùndr.1 (hf

''::'aa 1: tÒllndtng

.:,r(hùJ !.'Lrnì,
,-::r i. rlr. fìrJÌ ri

- .::n th: l-ìrìta iìl
:' 'et oLu in
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Trbl€ 2.1. Rùles 1ìÌ dcrìrìirg .ìtLrx.li\e pri.es in curc\ L ì)

l,\rct or Pslchol.gìcrl Non lrrfucli\e

il.l,,e €a (l(l

. r.r: ( l ) l rble !i!cs the l$o dc(ilnals of lhe prjcc m euJl\ The r\L'risl st nds i(ìr

.r) to\sible iúcgcr: X stlnds lòr !ì digit ollrer Lhin 0 or t)

The tiùng olindivilluei vendors shiti to altrxctivc prjces in e ros \\ls fot
, ro\\Ir in rd\'ance. rrd after lhe changeo!'cr. rnLì even rttcr the period of dual

, rcul.ìrioù (Febru er! 20011. some outlels conlinucd to sel prìces in lÙE n tllfall]'

.r\lng pices in both cuÍencjes Thi\ ìùigh! hale been luslifìed a\suning for

,r.,"ni.. tl,"r.untuÌn"t,, \\eir stìlÌ oriented to aÍriìcljlc priccs ìn ìirc' \\hich

erc ob\'ìousl)'not necessariìy llúactive incuros Bolh oflhc nreihods dcsc rìbed
_.lo\\'tftLcc ihe course ole ch eìementary price quote lìom Deccnber l00l Ù

l.!{rber 2002 to measue thc lmprct of rcunding onl}' if ùc mondr irr which ìt

rr't bccomes allractì!e in euros. Tracìng individurl pdces re\tricls drc medroLìs

:riìt crn be used tt) estiJnate Lhc effèct of rcLrn.ling Srncc ùith thc ch'ìn!!e oî

rrre in Decenbcr of elery yeù ùc qnotes obsened o\'er ihe nexi vear n "
J: n ge ( 1òr instunce. due to lhe rdrtion withìn each city of thc srmpìe Li 1 slorcs

.rn,-ecl). the time renes ai this ìcveì oîdelsil are Scneftrlly \ln)Í
\\ e i!\-. r\\o method\ to measlrfe the ef]ècÎs of rolrnding The fìrsl rclcr\

'r'e.rr'. le. .'r.r. r-.<t-r' r^pr"Ju!c J r'!rr\! f_\' r J' '
îìre 1ìncljngs ol this ììclhod should thu\ bc re.ìd as an cstjnute ol the e1Ìècls

,l rolLndin_g 
_in the slrict \en\e . The secon{l dclìnes roundr g-in ihe broid

,.n\e'as xll changes in connection ùilh ihe move to an altrrrclrlc prlce

.c taken. lhough thc) .ìre not necessaril) enljrel! dLLe lo this motile ln

\1ost.ìcci and S;bbalìnì (l00jl an.l in comprrable fudìes in orher countrìe\'

:h€ eirimllles of the lwo methods ha\'c been interpretcd ts thc lower iìnd

-Lppcr bounds of thc .oundinn e1}èct

l,,lelhod 1: raunding "in lhe stict sense" (ta nearest artnctive prtce level)

Tlis nìetÌìod î\sumcs that ìn lnonlh l. when:ì gi\cn quole fìrst bcconres

.ur.rcti\ e- the par( oî lhe chrnge rttribuled lo rounding is orì] thc ditlerencc

l.etw.co rhe piice at / / .Lnd the rtt ctive price ,..r,1't 1o lhii quote- under

rhe rùle\ seioul in Table 2l Rounding is eùhel up\\'ild of Llo\lnlarll

".00: .X0: ':.X9:
i .xa ..99 ',.xx

': XX
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depending on hos Lhe p.ice jt\eJI mo\ell heh|cen rhc r\!o ob,serlrtron.
For c\amp c. il a quLrtc goes tì.ool €Ll6 to t 1..15 f rn rrtracti\c prjce b\ oLl
rules). thc porrlon ol the rìsc tìrrrjbutcd rLr roundrr! is jurr ttìc clirlèief.,
l-cr., .r, :,r, r'1..',r ..'.. ", ,.'.. ,,.. t. ,, rt .

-sonc dosn to {Ì.15. thc rLrunding eilect !r,orld be nclllrive. cqLiaì to ri,.
diltcrcnce bet\\cen € t.l6 anJ € t.-15.

ltlelhod 2: raunding "in the braad sense (dift'ercnce betvteen changes in îî.
ptices that become atlracîive each monlh and changes in lhe olher quaíes

Thc measurcmenrs accordins to the secùì.l {lefinìtion are basecl or.
br.ìader critcrion: thjs ì\ Lr rro phrse mcthod. shich c.ìn be \umm!rìz:.

Pha\. L IB month r. under the rules ol Trbìe Lt tì)r clctìrins rlllr.r]\
li.L\.r. r'1 . .,\q.uri.re.,...J ,or..r 'r.Lrp.

Pri.c\ in monlh I /

Pf[e! Jn nn)rth I

ALrrlclr\e \orrLlla.lr\c
sÌA Sì('
st stB

r r:ir ,)\ criìll .h.ìì
::rre\cnts both 1

.L:rrbìcs ol prLet

.. i Tht imprt.

' . c.lrLriìta lal
:. \'rnmirìS rn
-.,:r.d rcgrnl :
-r ,rl r,undrn:
. :':.r!. .hrn!(

: .-' !rJ lhrl rL

i - : r.'nJ! llrL'.r

::.l,rr!rh.
i :rrf!!r n.

'lìris classilicarion cniìhìes us to i\ohre thc sub\et of pricc\ lh r wcrc n.:
rltrncri\c irì I / rnd bcconF \o tbr the iiNt lime in n]onlh t l52). To cstirnarc th:
impacl oI r)undilrg. iì)r caclì ììronrh tìt!.sc sub\ets rre regrouped into rù o set!:
. S/=Sil,.t/A.]s1a: llÌc \el of prices rhrt rerc aftracti\e r0 month i

and rcm.rjncd \o ìn olonrh / (.S1,ì). pìus thosc rhar rcmajnccl or be.:rc.
non-xtrraiìre in monrh r (.9/8 xnd .t/C rc\pcctirel!).. For elì ihe quLrr:.

r , ( .'ir '.. ..rt :.,l.rr...ob. l!/..e...r1. rlrrc,he ,r.l
chilnse or thc preyious rnirnth it/a-11 B) .onstructiolì. rhis iariLrtio|
nor rlièclcd hy r)unding Lo rltracÌi\e prrccs in euros bur reilccrj rhe ot:t:-
cru\il \arirblcs ol prire chaùges.

. 5l: the scr of priccs rhri lr'erc nor artmcd\c in mùrrh / 1 iìnLì becoî.
artraclj!e lbr dtc 1ìrd tjJìe in nnrnth r. Theìr wei!hr ìs denoted bv lt l rr:

\i.':ì.

I h. luhset S/a se es torl o\ iorthctolsibilit\ oJ upre\i(rslr iìtrxcri\e irr.:rr\eùin!ronofaltt.iLcti\.Aù!:ìllr-.Lhese.rscsafuìnlacLquìrerrrc.Anrlt .r
e\cnt. si..e lheiÌ n)undurg inrf!.I q rs alrcrd\ rakerì irL,, rciounL jn <,nrc m,r:::
I i ' r'r
rnJ Lher becLìmc! xllmcti\..n.e mrr.



Roùndin!.nd rnoD.lous ch!rgcs i.ltnlir. cor{xrc.p.icc\ ir 2001 i7

their o\erall change on the previous period by yC2; bv conslructioù, rhis
represents borh the etTcct oî roundiig and tlìe elìèct oî the othcr causal
v.ìriables of price changes.

P/r.1.1. :. Thc impacr of roùndìns orr (he seneral price index in month /, 1Ml.
is givcn b]:

IM2=(VC2-VCl )*W2 (l.l l
This estiìnrte reflects r serics oî consideratìons. parr ol the chiÌnse in rhe

pr'\ /\ 1c!ùm .c irrln.rt. i n nìonr, / mr) b. J..e lo oriìet t.t r,,,. 16rr,, ou1,
have acted rega.dlcss ofthe cash changeoler. To takc this inro account. ihe
impacî ol rounding is esrìmated \\,ìih rcference io the ditierence belween
the.rverage change io rhe quotcs thar become rrtractivc lbr ihe lìrst tine
1set.l:j and that ìn those thar do nol (ser S1). We djstinguished between
loods groceies and non lrocericst - and scrlices. in order to calcuìatc
the difTcrence betlvccn VC2 a'ùó VCI for relarivelv homogeneous producl
caiegoncs for which the causal factors in price trends should be similrr. The
overall inpact ìn montlì I is rhus Siven by:

I M 2=( VC2!-' " vC I la { f:14.!a'r + ( v C2
fi'' -,iì: -ìri ,11.. ,.j j.,

For each nronth we repea! phrses I and 2. Note rhal in rhe entire periorl
fìom January through October 2(J01. for each elcmentary quote the imprct
of rouDding is considered onl\ once. in tle month in whìch the priccilst
becomes attractive. All sùbsequent movements:ìre attributed to oiher

In short. the sct oI prìces first becoming aftractjvc in each monrh is
obvioush the samc in both mcthoLìs. The esseDtiaì dillerence is thrl undcr
Method I the rornding etÌèct is as smaìl as possibìet for ins(ance. if a quotc
gocs from €0.73 to €0.80 rhe paí imputed ro roundìn! is j ust rhe djiTerence
benvccn €0.73 and €0.75, rhe nctìre\r îtrfactive level. This is rounding .in
rlre ,r'. .i .e . rn, .uúer l rìi. o the roUnd -e imp..t. lhe 'l,\rmllio-
undcrl)ìng Medìod 2. i.e. thai non roundì.g lacrors halc an equal impact
e.ìch monlh on the prices that becoùle a rrctive and on the others, mry be
e\trcme ir that therc is u risk ofascrìbing !o rounding too large a parl ofrhe
rctual price .h nge. This is thus tcrmed rounding 'ìn the b.oad sensc'tnd
can bc considered as an upper liÌnit ro the roundiDg ìmpact.

6 Ìn dddìîjon ro lbod. grccerler n.ludes nome cleanìnq and pe.sonat hysiene
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2.3.2 The main tesults

With the cash chanseovcr fhe Iraljan price system under\\.ent a subsrirntial
adjustment. The shrre of atrractivc pdces tèìl rmmediatcly from abcìur 90
pcr cent to 20 per cent in January 1001. rhen reco,rering gr.ìdualtv ro iuir.\cr rlr ler cent Ò.l^bJr lrc .. o",d . l,r;.rrrei- :

sec Chrp.71.
A first indication ofrhe inllarionary jmpacr oîrounding is derived tìom r

conpîrì\oll between the changes in p ces llÌai becrme attfactirc and rhose
thet did not. These data are gìvcn in Tabìes 2.1 1.,1.

T.ìble 2.1 shows thar rhe prices becominq artractive rose ùlore than
the othcrs, e\pecìall! in Seprcmber rnd Ocrober. rhc monlhs ùhen fìrrlr!
tr.ìditionallv re\'ise priccs.

T.ìblc:.2. P ce lùcre$cs by rype ofprice
lpercentagc charge or prelious monrh) (1)

:001 ltpe ol price

atraclive I Ì) non rùrlclile {Pt

March
April
\4,y

.iùly
Augur

Cu.ùl!tive
infiallon. Jan. Oc!.

).)1
4.11

2.25

t.:0
2 ,11

t.10
1.37

:.53
.r.45

0 t.1

0.:ó
0.07

0.09

{).tl
0 r)1

0.0ó

0.l0
0.21

0.15

0.,17

0.ló
0.1s

0..11

0. Ìl
0.1Ì
u.ÌE
0..10

t).-10

240

,!o/.1: (1) Thr tercenlrge change in arLracùle p.ices is catcùtaLcd. for each mo :
\i ith relèrence !o lhe seL ol quotes designared 52 (i.c. tho\e thaL become Ítn.rj\:
f()rlhe hlsL rime in thrl monrhl

Tabìes 2.1 end :.4 highlìghr r$o ddirionai ch racrcrisrics of thc\:
developmcnts. First. the rises in aitriìctì\'e pnccs in the scrvice\ sector ar:
perceptibly greater dìiìn 1or goods iTable 2.3). Sccond. thcre is a markcc
diiference accordinc !o distrjbution chînneì: artractive prices arc raisec
nìuch morc in tl.lditional than ìn nodern distribution chrnncts rTrhte r -.1

T.rbic:.3.1

..1:t ll.l5 l

I ^_!I lr.1-î I

:. (rls I

' irll l

: Lr.l: I

rllÌ :
,: -t l)Ìl l

. .:_t:r () lit :
{) rlI l

r-r I lr

. ; :lrfrrlii .il r.
..: ::., i:Ll rn T.Lhlc'

- rrir 1ìr .ìb.,ul
': :::r JrnÌì.rn rn,
. :::r,,J \ (:ìuld hr

- :::J FLrr rourJ
: .tr:r: t:fjod rr (

' : .:ì..r ùunul
- :r..r.rhid\.o.

:rr:r Jnd lirÈ i_ :- . r\r ii: r\ lrc
: i,-:...,ltl ihrL,u:

- :.l: :.6 r Th
: ::'...:' in .orÌl

..i:,. irrditiLl
-:- jt. \eatùt j

:.:: {n{ìd\ onl)
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Talrl€ 2.3. Price in.re.rses br rll]e of producl and rrpe ofpr;ce
(percerrage chrnge or t.evìous monrh)

'lifal aj()ceries (ll
rrltucli\e n0 tdr

tlr rllrc !e
aúiÍrirù n0rì- totrl rtrrctle non tokl

i] allfrctile il) rrridn.

\pri
\f!)

lu )

Cumulari\e

0.25 1.8.1

0.:17 0.lll
0. r6 0.95

0.II 1..10

0.1: r 75

0.1_2 l.9i
0.1I 1.26

0.Ìt I 67

0.,10 1.6{)

0.10 1.55

2.14

0.t9 0.16 0.ll
0.07 0.Ir:) t.91
0.05 0.09 LE8
0.t4 0.lE i73
0. ì:l 0.10 1.85

il.Ìó 0.2t t..ló
0.ru 0.17 2t.l
0.1Ì 0.15 0.80

0.27 rJ 38 4.13

0.rr 020 :.99

009 0 r0
0.21 0.-ìl
0.0ti 0.19

o.0E 0.16

0.1Ì 0.28

0.02 0.06

0.05 0.0E

0.07 010
0.ì8 0.12

0.:5 0:15

ì.::l 0.l-5 0..+0

J.60 0..18 0.91
.1.87 0.07 0.20
3 98 0.08 0.21

-i.9rJ 0..11 0.7.1

2.0t 0.07 0.1Ì
2.8r 0.05 0.09
.1.E1 0.1t 0.29
6.0r 0.10 0..19

5.ól 0.10 0.12

\ire!r lll l,oods, honre.leaning and perso lìl hrsiene prodùcr\. (2) IdcÌrìjìed b\-.re."r. rirT'ej .l\efe-cenr ,rr.nJ,p. Jr r.rcr \ep1r...c.,irirerl
ior.r.h rnonlh. lbr Lhe Sl sel olprices (lhose becolnjng lrractive lòr rhe tirst Lime

The impact of roundirg on rhe CPI in 2002 under the (wo methods is
eslinated ìn Tablcs 2.5-2.6. Table 1.5. on rounding in tìre stfict scnse. show\
r rn,r.cr ur .,L,úur nI per.e r:.p"r'rr.".r..ìrnr-t.,'c .iinrhcCpt

bclween January and Octobcr 2002. Thal is_ \{,iiho!î this efÌèct inllation over
the period would have been 2.1 per cent rather than the 1..+ per cenr actuall\
reco.dcd. For rounding in the broad sen\e. Table 2.6 sho\rs the inlpact over
rhe srme period a10.8 percent ge points. which is to say that in the absence
of lhis eftèú cunìulati!e ìnllaaion would have been j.6 per ceDr.

Both methods confì rm the r elevrncc sù-qlested by T bìes 2.3 2.:l oî thc t),pe
oI producr and thc distibriion channeì. The nnpact of roun.ìjng on services
frices is r\\iice ns greatxs on goods pnces. And tììe etfect is sisnifìcant onlv f-or

troJ-c,.u1.'lh,irph lrr. r .rJl cì.r.n..: br.-... .., el.rr . nesL.rbtc
(Tables 1.5 2.6). The diftèrcnce bet$een rhe rwo channets onlv nanlvieÀecrs
. r.èrcn.e. rn.i np..r,oa i n lJnr.L,.rr rltc ,,rr", .e..... "ri r'*,,r.- ,. ed -, r--d ur.dl dr.r.ro.t nr Rr r^\ e llre c.r ,.,tcJ rnrp".1 in
the scrvices sector tiom rhe total csrimate for rhe rradilronai disrrihurion Îo
conrpare goods onìy under Method 2. which produces the greatcf rounding
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iÌnpact, lhe esLirmted impact for:roods soì{l in tra{ìirìonal outler\ is îrcund 0.i
perccntagc poirls, compr.ed $ith practiciìlly nìl ìn the nrodcm ourler\.

]-rble 2.,1. Irdce ìncreises b! dirribulion ch,ìnnel arìr:ltrpr oiprjce
(pcrtenúge ch.rnse on prc\ious .ìùLh)

trtOl ToLr lVodern retìiloutlrLs

aúlclile n.n lolal

'lradirroniìl oùrleis

rtlmctl\e no. tottl

Nl.rrch

Nlrr-

Jul)

Cunrulati!e
infla1ion. Jin.-Ocr.

0.:5

4.11

0.18

0.12

0.12

0.1 L

0. tN

0..10

t).i0

2.10

ì.81

0.l5
0.53

O,N:

1.7ó

l.arj

1.51

0.7t
2.11

0.1.t

0.0t

0.11t

015
0.ì9
017

0.07

0.l(l
019
0.ll

{).t(l

0.01

0.0.1

0.17

0.t8
0.21

0

l).l l
0.30

0.16

: ,17

i.02
t.ól
2.59

t.30
1.Ì1
1.0l

5.10

3.11

0.t.1

0.32

!.011

0.0E

0.21

0.u5

0.06

0.t0
0.rl
0.l7

0.2ó

0.57

0.Ì9
0.l9
0.16

0.10

0.11

0.l9
0.1:

]\dr.r: il) lden!ìlìed by the rules givcn in Table 2.1. lhe perc.Drage chrnge jn
alúacri!e prices crlcullled. ior each nìonÌh. lor thc 5: scl olprlces (hosÈ bc.omin!
:ìLt.activc lor rlre Jìrst lime in rh.1 ùÒnrh ì

2.3.3 Some extensions

As noted. some items are excludcd iìom the loregoing empiricàl anal)sis:
regulated pflccs-r unproce\sed fdrd (ftuit. \'egetablcs and lìsh). uÌregulaled
ene.gv producis (petrol), rents. cenain durablc goods (e.g. automobiles.
motorcv,lcs and personîl compule.s). and linancìaì and in\urancc seNices.
For \ome of thcse jtems the ììÌpact of roundinq is probabl) very modesr. io
their e\clusìon does not altcr llìe results. The contrìbutìon ofuDward roundinq

- Th. iltrrs irldved are: Lobr.co goods. eiecrjcltr-. gas. dmking eaier. mìl
rlnsport. m.rùrllìe rrarsporr. urbrn lranspoÍ. ìúer,ciD an.l sùbùrb.rn îrarspon.
t,r\is rnd deliler) ser\ices. ù)Lorwx) lolh. the srale tele!ision mbscrifliorr lèe.
po\tal seNic.s. telethone serlices. niedicrl scrvìc.\. bctting pools. urban \olid
t!ane É.rùrl. ceùificrtes lrlrd liceùce dtrtic\. sc.ondarv edù.rlior ,iniú\ir\
r,lr.,r " .r'.. ,r ,, Iorr.Jr.l',..i.. f ",r.r'

: Jurablc goods. irìsur
::rn\ ha\c \ery high un
r ..iholtì\ in €Lìro\ is tll

-: rnrcli\e le!cls an\' !
:: .,. .cDrs.lollo\fing \\c

Tlble 2.5. hfirtion
b) lYPt

lnUrlion R

llr0l ir ìofÌh
rl)

-:iùhri\.

0ll
rl.ll
0ta
0:i
r)l:
0.0s
0ll

il Ìl
1J l5

' 1l)

'.' lrThÈimp.ìcÌi.
r=-::f ú-q. chrn-ge in.!!l
:::rir!.l.\.1 b\ lr' {.

-::rrefrnorornding.l
:::iì, lrFo.l\. honr.

T1i ca\e ir dlarèrer
.:r:r \ere a\cluded

:.:lrijon \\ r\ ju\lltìed
, -r:riion uould be r

: .\ Po\1 e\ercisc il
':::,. For unproccsrer
.Ìr,rrlolonicrìl\ I the\t

.:rù iì nrerhodologr!r
r ,er\ harl r. \eril\
: :mc.ur\ drti (corl\



Roundi.g a0d anonralotrí chrngÈ\ nr llll[n con\uùcr pd.es ù ](]01 arl

oî durablc soods- insurrnce and rents. in paficuler. is rìurgìnal. siice these
ilems have \ c$, high unit prices rnd lhe ímpact ol an), rouDding up to atbactìve
thrcsholds in euru\ is accordingl), limiled. Petrcl pdces are senelalìy not sel
al a!úacd\e levels rn!way. and thcy change fiequendv. otìen bÌ .ìs lirtìe as a
ièlr'cents, i_ollowin! wor]d crude oil pricc movemenr\.

Trblc 2.5. Inflarìonary el1ècr ol rounding jn ihe srricl sense i\.lethod l)
by type ofpfuducr lnd distrjbution channel ilr

1002

Croceic\ Olher Services Moden Tradiiionaì
{l) good!

0.0u 0.01
1).00 0.02
0.00 0.02
0.00 0.u1
0.00 0.02
{).0u 0.01
0.00 0.01
0.0{l 0.01
0.00 0.01
0.i10 0.02

0.0t 0 t4

iur.r: 11) The implct is in percentrge poilrs. lt is estimared by mulliplyin!: the
percenlage charge in c&h pdce becomins atÍacd!e du.ine ùe ù)nrhto the nerrcli
arracri\e level by its $,eighî ln the baskel.,ìssumins rhaî thc ìrenìs nol included
underùeùlno roùnding eùèclinth monlh.12)CPI Oercenragc change on prcvious
n nrh). (l) Food\. home cleanìrg and personal hygjene producrs.

Thc casc is diièrent fi)r reguìated prices and uùprocessed food. The
lòrmer were excluded for consistency with the ex ante exercise. bul il this
e\clusion was jL$tilìed ex antc b) govemments' commitment ro ensure thai
conversion would bc neutral (or actuaìly advantagcous to consumer!). in
the ex posl excrcisc il is proper to e\,aìuate the acrual pefomirnce of thcse
items,r For unprocessed fbod. the exclusion from both excrcises ìs molivarcd
mcthodoloSdcally(thesepricesrresuneyedlwiceal11onlh.!Lhichcomplicates

' From a mcLhodologic.rl vìewpoìnt.lhe colnpìèxity ofthe fricing sl.uctùre makes
il \cN hr.d lo lerjfy ho\l reguhìed pdces wcre rounded or the basis ol rhe
eleùìent.rry data (corsider. lbr e mple. the stmcîure ofthe lelephoirè biÌl).

(2)

Roundnrg Distributior

\'larch
.\pril
vaJ"

Jùly

Cumularive

Jrn. Oct.

0..13

0.3.1

0.25
0.2i
0.25
Lr.o8

0.17
0.t7
a.r1
0.t5

2.10

0.0r
0.t)2
0.02
0.01
0.02
0.0Ì
0.01
0.01
0.02
0.01

0. tó

0.0Ì
0.0:
0.01
0.0r
0.1)0

0.0(l
0.0t)
00t
0.{)l
0.0t

0 olt

0.u0 0.00
0.(ru 0.00
0.00 0.01
000 000
0.0 t 0.01
0.00 0.00
0.0I 0.00
{).1-r0 0.0t)
0 0r 0.00
0.00 0.r-[

0.04 0.0.1
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treatmenr of the elementary data with respect to the two methods utilized in
the empirical analysis oî rounding) Accordingly. fbr borh ìegulared prices
u dr^olrpruJu.l \\econ\i,erer't u.eul lo di' elúp a ,epúre i. timJ.ion ol
the prìce rises recorded on the occasion oî the changeorer. For thc other items
notincluded in the two exercises, Table 2.7 compares the price changes in ùe
lwo years 2(I)l-03 ùith those ol rhe precedins years.

Tàble 2,6, hlìalioùuy effeci ol rounding ìn lhe broad sense (Meihod t)
by tvpe ofproduct and distributior channcl (l)

Trìble 2.7. Chant

I rl l

2002
lnlìrlion Rou ding

(2)

Type ol product Dìstdburlor

Groceries Other Services Modenr T dìrio.at
(3) goods

:tgrÌ 0.: rl 0.-
ll 0.0 -l aì -l:
III -10 ll 0l
I\' 0.8 0.5 0.

:.BSI 1i 1.0 l.(
Il 01 Lr 1..

Ill 0.a Lll t-r.:

r\' 0.1 Ì.9 a).(

:9-o9 l l.-+ I (l -0
11 0..1 I0 1.
lll -] 0 0.5 -l

l\' 0.: 00 l.
trol 1.1 00 ll

II liJ 1.1 l.
lI 0.5 1.9 1..

l\ Ì.: -r.l ì.1

:trr I :0 5.5 5

ll ra 6l l
I 01 l.l l
I\ 0.ó 66 1

l,ll -rl 6.li i.
t.5 i.t L

ìll l.l .1.0 (r.

ì\' ] i ll 0.

l.ìl ll LS -.

lt Ì.5 ll -j
IÌl r.r :l -0
I\ t9 a9 0

,'-.: Bssed.n ISTAI
i. i: 1l,hìsu.rnce rnd

\' regard\ unproce!
a:-:. niel\e monlh pnr

1=: iountries l7 pcf c
::.ri conjìde.abl) lonl

March
Aprìl
May

July

September
Oclober

Cùmulalìve

Jan. Oct.

0.43
0.3,1
0.25
0.15

0.08
0.17
4.17
0.17
0.t5

2 :10

tì.07
0. r3
0.06
0.06
a.D
0.03
0.03
0.05
0.12
0.09

0.0r
0.00
0.0r
o 0l
0.0r
0.01
{1.01

0.00
0.02
0.01

0.09

0.00
0.03
0.02
0.02
0.04
t)01
0.01
0.0r
0.03
0.05

o1)

u.06
0.10
0.03
{J.01
0.07
0.01
0.01
0.0.1
0.07
0.03

o.14

0.01
0.00
l) ()0

0.00
0.01
00r
0.01
{).0t)
0.01
0.00

0.05

0.06
0.1l
0.06
0.06
0tl
0.02
o0l
0.05
0.
u.09

a.1a

Nrkr: (1) The tufrct js in percenrage poinrs. ll is erimared by mutript!ìng rhe
perccntrge change in each price becoming aLracrive during ùe monrh by ì1s welghr
in the basket. assuming lhat the ilems ùol included underwenr no roundins ettecr
n h-r .,"', il^Pl pe,r.D,;e.h.'n.eu,fre|ur. 1onr1,. I,lood..homÉ

!leanjng and persoù,ìl hygiene producrs.

For regulated prices, in generaÌ the commjtment ro make rcunding neutral
or advantageous for consumers appears lo hale been honoured in Italy; the
incrcase in the prices ol regulared goods aod se iccs in 2002 was close ro
the lows of recent yeals. Betting pools are an exceprion: in January 2002 lbe
minimum bet f-oÌ the Totocalcìo. Totogol. Totosei and Totìp pools was raì5ed
fiom I .600 lire to € I .00 (an incrcase oî 2 I per cent) aod thît fbr Superenalo(o
from 1.900 lire to €Ì.0{} (1.9 pet cent). The impacr of these increases on
averagc monthly inllation in Janùary js estimated at 0.05 percentage points.'

'NoteiharlhecxlcularionoflheindexdoesnotrakeintoaccouD!lhefadthalrhe
highercor ofbe!!ing was accomplnie.l by an ùcrease in Lhc r(faL prize payour.
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(qurrlerly d!ta: perùnlages)

trl

0.1
0.t.)

- 1.0
t)N

L.l
1.6

,2.)
0.5

0.1
-1.2
0l
0.1

1.9
t.0
1..{

-0 l

0.6
0..1

0.ì
0.6

0.9
0.4
0.i
0.5

t.:
t.:
2.1

5.t
5.7
:.IJ
5.7

ri 7.9 :6 2.1t.3 67 t.7 3.6
1.1 6.1 03 5.:t.8 5.7 0.2 .1.1J

rJ9 5.3 0.9 tt
1.8 5.ll {1.8 2.2ll,i iì 'r1 r,
1.1 .1.5 -0.t t.8

0.5 .1.0 0.3 0.6L.l 3..1 01 O0
0.1 3.t 1.2 l0
0.ó t.7 06 I 7

Unregularcd Durabte Finmcial
energy Soods goods se^ìces ( tl

Reguhreil

lltlll
tx,ntf moflhì ùMth morútr

ll tlI r: l

1991 l
lt
lIl
IV

J998 I t.l
0..1

Il -0.5
tv 0.7

r999 I 1..1

fl 0..1
lI] _:.0
tv 0.:

t0001 L"1
It LS
l]i 0.5
IV i.2

l00t I -1.0ll ].5
lli 0.,1
I\r 06

1002I ì I

I Ì.5
IU l.l
t\j t.i

2003I I 3
ll 1.5
Il Ll
IV Ì9

1.0 ì.6 2.1 0.5 1.6l.a Ì.3 t.2 0..1 1.7:.0 0.3 -:.5 0.2 1.,11.9,0.9 .l. t 0.1 0.r
1.0 0.2 2E 0l
)n f i r. ,,
0.5 i.1 6.7 0.3
0.0 :.i t0.2 0 .
0.0 3.6 t.1.,1
1.1 2.1 t2..
t.9 .1.2 i t.-l
3.8 1.6 r ó

5.a 5t t0
6.2 2.2 2.5
i.i 1.3 -3.8
6.6 :1.I -9 2

0.1 t.:l
0..1 1.,1

0.:1 1.6
0.5 ì.5

0.3 t.7
0..1 1.6
0.3 1.5
0.t i.:

1.0 7.:
:1.0 7 8
0.9 8.0

t.8 80
3.r 10.1
5.0 12.2
2.1 r4.2

:.4 Ìi.8
-1.8 8.4
0.6 1.9
0.7 tE
3.0 ).1
5.1 9.8
r.8 l 1.1

1.5 [.0
1.9 r0.8
:ì.0 8.:1
1.9 ll.ó
l.l I l

0.6 :.E 0.1
0.a 2.: 0.9

0.5 t..l 0.7

0.6 t.,1 2 3
o.1 2.2 lt.2
0.7 1.2 0.3
0.5 2.1 0l

0.1
0.)
t).7
t6

21
l.l
i.2
3.:

5.2

:.8
2.1

6.8 l.-r 5.5 0.7 1.6r.N :1.,1 :1.1 al.ó 1.8.1.0 0.7 t.E 0.2 t7.1.7 0.9 3..1 0.3 ì 8

1.8 3.5 8..1 0..1 1.5l.lJ 1.2 0.5 0.i t.2r.-r 0.: 1.0 0.2 l.:
-ì.9 11..1 ,0.4 0.1 O 8

0.5 2.1 0..1 0..1
0 7 1.1 _0.5 0..1
0.4 t.t 0.6 0.ó
0.9 t.5 0.3 0.7

3.6
0.5
a.l
1.3

r0.0
1.3
6.0
6.2

0.1
0.7
0.i

2.1
2.8

2.1

0.1
l3
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bet\een thc lìrsl anLl Lhirll quîrer oî l00l the !ear on,,-ear ratc of jncfer\È
in the price\ ol unproccsscd iìod lèìì by îlmLrst 6 pctcenrrce points in ÌhÈ
iller r\ r \!hole (hxrmofizcd inder ofcon\umer pricesl and b) jusî 2.5 poinr!
in I!all Thrs \ugsesrs thrt dìe incrcases iD lrLìh ùta\ hrve rcllccred Dot onl\
the weather hut.Llso riciog decision., connÈcted lviilt the introducljon ot
the euÍr.L' We run a sinpìe economctric c\crcisc ro distinguish t1ìe liìfter
cilìct liorn the fìrrmer. rcgrcssin! the monthl) chaogc\ in thc priccs ol'
LroprLlcc\scrì loorl on sersonal dummie\ rnd ìnonthìy nlean lell]per tures.
lìnding tha! \\'caîher conditions account lol onl\ 0.7 percentage poiìf\
oi the l.l per cenr pricc ri\e re.orded in Januarv 2001 Accordinsl). ttìe
chanqcovcr clièct couìd have accounteLì 1ì)r up 1ù 1.5 pojnts ol the J,rnuan
rì\e in the priccs ol unproce\\ed Iood. with rn impact on the consuùìer price
irdc\ of rpprLrxiìllJteìt 0.I pojnts. l

2.3.4 Summary of the results

The results arc surnmrdzed in Trblc l.E. \\hich rcpoús lhc cstìmates oi
rourding obtaìned on lhc basjs oî elementary quotcs anLl tlnrse fòr thc
itenì\ noa iucluded in the e\ercise. oblaired.ìs dcscribed. [ìoundiùg up to
iìltrìctile ìevel\ ol goods rùd service\ lòr $hich thc eÌemenrrr! quotc\
\rcrc anallzed haLì an overall inflationan imprct ol betwecn 0.16 and 0.15
percentrre poinl\ in thc period iiom Januarv through Oùober 2002 (Tablc
1.8; iìr\r line. coìumn\ -{ and Br. Thelie estimîre\ do nor ùke account oi
thc lìcr that ìn Ocober 1002 lihe ].tsr nn)úh tor !!hìch clementar.l quotes
were.Ì\'a;lablc) rhe propoÍìon oîaltracli!c púces \ùas around -10 pcfceùLalc
poinrs lo\ler llìru it hLrd bccn cfinared 1ì)r the price distriburjon in ìire
AssnDìing thlt the two di\tlibutions. in lirc and in eufr)\, resemblc crch
orhcr oncc Nll price rdjLr\!ments heve bcen .oìrìplered. and ihaÌ the eUècr ol
roundinc ol cLrnsumer prices is sinlilar ro thrt esrirnîred u\ing the a\ail.rlrìc
micro-drtr the roili inpact ot rounding \\'orks out lo bet\\,een 0.: and I
pcrcentrge prrinr (tìr\î line. column\ C and Dl.

Adcljrg thc contrjbulion ol unprocessecl lòo.l rnd resulîlcd prices. rhc
Ìrllimalc irnprct ol fonndìng. all rùustlìlents m.ìde. \rorks oÌrr ro bet\ie€n
0,1 rnd 1.2 percentrge foin!s ol addirìon.rì cunlulrrive inllation lìonr
Januar! to October 2001. As lo î rverage inflrtion in 2001. \rhìch ras
1.5 per cent on the ba\rs ol the CPI, rhe conrriburion of the rurrenr\

I \lor.r.ri .ira R S.hr,rÌir,

lLrhuld rlso be bo e if mirìdlh.ìlin lLlly. unl;le thcrnh.r F-u|opern countric\. rhe
melhod used 1òr crl.ulxliìrs lhe tri.e rrìder lbr lìesh liuil:ìnJ \cgc hler 01tenlatc.
rhe inpa.l ol \ uppl) \bocks on consuner pn ces ( see Sect. l.l if ahap l)
Snnilllr re\ulls rrc obrrined b) ÈsÍrclirg rlre .ìnrllsrs to 1ìùir rnd legetrbìes.
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R.ùndi.! and .nonil0ur'chrnecs ir Iîrlirn cor\unr.r prces jn totJ:

chanseover through rhe upwîrd rounclìng ro attracri!e thresholds in eun)s
r.ìn be eslimaled to lie bel\\'ccn 0.2 rnd 0.5 percentrge pojnls of extra
in1l.L!ion.

'IabÌe 2.8. SuÌrmary o1 the estimries ofrhe cìrange{)\'er inîxrìontìry nrpacl
ir the lìrsl ltD monrhs o1 1002

lpe.ccnîage poinrsl

Withoùt assLrIì'ììng r
Ptuporlion of alÌra.tive

prices equal 1o that
ohserved belìnc lhe

M.Lhod I Melhod:

tAl tB)

Assunring a prcpoJlion
of alricri!c prices equal
to thal obscrled beibre

rhe changeover (11

l\,lelhod 1 l\4ethod 2

(cl (D)

Esrimltes tìÌ the items colered
by the enlpìncal analtsi! of

l-rimares lbr spcciiìc jlenÌs

brsed on rd hoc rssuùrplions
L.rprocessed food

0_r6

0. ì0
0 {)5

0.75

0. Ì0
uur

0.20

0.1t)

0.05

r.0t)

0.10

005

Iotal (2) 031 0.90 0.35 I l5
,\h.z! ( l) The prr,porLion ofattractire pd.es $as àlîlnrd j0 percentage poinis to\er
,, o._ e, ilr i l.i '. ùi. rJr.d.r 't arrr D, L, ii tir pr(e. a\/ (a

Scple.rber 1001 ln the calcllation ir is rssuÌned thar the inrt!.i due to roùnding
ol euro prices lhar nrùst rill beconrc altracrrve is rhe larì]e rs that c\ljmite.l tbr
lhose ùar already h,rre becorne so. (2) fìùnuhted mpact belùeen Jriuml, ttroush
Ocrober l0(l:.

2.4 Estimates based on anomalous price movements

This \ection prc\ents the results of 1ù'o exercises bitsed on an cxanìnation of
the consumer prìce indlces published each rÌonth by ISTAT. The .ìnaìysis is
si[úlar ro Lho\e conducicd ]or rhe euro arca lls a \vholc b] Euro\tat (2002).
ur Pun. . l'\ \Jnro. et J',.'n0l, rn.l t..r \.-in b\ \l. i|c,, G,,n,,r1,,,. -1.

(100.1). The brsic idca is to idenrify ànomirlou\ pricc movenìents obserled
in the course of 2001. on tlìe hypothcsjs that rhey can bc aftibLrled lo the
introductìon of thc euro.

i
{
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2.4.2 A regression

{ regressioù wîs pel

ùe CPI calculated b]
\ lrriablc. a linear tr
,lummies rone lor ea,

latrcr wiìl capture rr
The ratificall)- sigr

r:sressioos run indìv
neights oî the respec

T}le .esult\- repor
Jnomaìous chrnge\ ir

'j 5 p€rcent.ìge poìnts

.IrÍer: rhe elfecl is

rnJ in ser\ ices in all

Table:.10. Reg.es\ì.

2.4.1 Comparison with the average movemenls of the previous
years

The fuf lef for enomrlies ìn the behaviou of consumer prices in 2002 is
based on the compadson of the price dynamics tha! year wirh rhe average
tbr the ycars 1999 2001 for eîch of lhe approximarcly 200 caregones of
expenditure released by ISTAT. The conrribulion of eirch item to consumer
price inl'ldion in 2002 is approximated by assigning the CPI basket weighr
to the diflèrence between its increase in 2002 and its îverage increase in the
1999-2001 perìod.

Table 2.9 sho\rs a praclicalìy negìigìble over.ìll diffetence for the items
considered. suggesúnglhetthepricenrovements in 2002\'ercnot very di11èrenr
fiom the averages recorded inthe years preceding; however. excluding eneryy
products whose prices fcll sharply in 2002 minoring the fàÌl in oil pices, the
difÌèrence comes to 0.6 percentage poìnts.

l'able 2.9. Dilhrc!.e berween pdce dynamic in 2001
,ìnd ils average jn 1999-ltl0Ì (l)

Contribution Percenlage weighls
{2002=100)

Non regulaled púces

Unprocessed tood
Ene.gy prodùc!!

Nonliod and nor-erergy produ.ls

Regulaled prices

Non lood ard non'energy producls

Lnprore\red lìod

\ùn l@d rnd non ,

'l-r: re\ults for Spa

-:'-r..ur. r see Chap.

Ll úc lìrf quefer
.r,:.d 0I p€rccnla:

:' .ril.z ei al. lm-+r
::i:-ùn ln ùe \\hoìr

-...--\úr 
linlìùstirn

_r: :.:r"liJrrer price inf

0.,15

0.r 6

0)2
0.03

0.29

,0.32

o o'l
-0.21
0.11

82.0

1.2

3.1

9.9

32.6

29.2

r8.0
1.8

:i.ì
3.3

9.8

Td,r1

Tolal net of erergy producls

0.11

0.59

100_0

Sorr.c: Based on IST,\T data.

Nr/rr: (l) For each ol rhe 207 p()drcl items pofed by ISTAT on ils websil. we
calculate tlìe following: (j) the averrge pe.cenLrge chrnge m each year: liì) rhe a\ enge
percenlage change in lhe yerrs 1999 200Ìr (iii) the dilference betwe€n ùe alerage
change in 200: and that ìn the years 1999 2001. Laslly. rhe dilfcrcnce obtained at
poìnt (iii) is weishted ùsing lhe ilenN' rèspcctivc $,eighls. The Table sholvs the sum
ofthe conlrjbutions eslìnated asjustdescribed lor each compoùent indicaled.



2.4.2 A regression analysis

A regressir)n was pcformed for each of lhe roughìr_ 100 itcms tirken into

rhe CPI calculated b)- IST,A.T. usìng as regres\ors thc lags of the dependenl

larìable. a lìneîr treùd- 1òuI sersonal dunnies and lour changeover

dummies (one for eîch quarlcr of l00l).I The b.rsic h-vpothesìs i\ that tlìe

latter \\'ill capr re any anornalous behaliour of fhe indices dudng 1002.

The sta(isticalll sìgnilìcenl coelfìcients oî these variables. obteined by

regressions run ìndivìdu.ìlly ibr each linre series. werc sLrìnmed. u\ìng the

|r'eìght\ ol 1he respeclive items in the ISTAT b.ìsket.

Thc resuìts. reporîed in Table 2.10. rndicate thît the coùtribution of
enomalous change\ in the behaviour ofthe CPI amounted to approxima(ely

0.5 pcrceniage loints in 2002 iìs a whole. Half of this ìmpact is in lhc nrst
quaÍlcr the eflèct is concent.ated in unproccssed footl in lhe lirsÎ quarter

Lìnd in scrvice\ ìn all 1òù quarters.

Tabl€ 2.10. Regrèssion atalysis oitùomalous conrihùiion\ lo ilrflalion in l00l
(percentage poiù1t

Roùrdbq and r.oridloui chrnac\ ir lLdim consx!ùr frrc.s ù l0i)l 67

QI Q3 o'' "]ill"
cenernl in.ìc\ 0 25

Pfocessed lìxrd 0.0(l

Unprocessed jì)od 0.ì3
hnerg) producls 0.00

Non tuod ùd rìon'energv prcdùcts 0.03

Scni.es 0.09

005 0 t0

0.00 0.(10

0.01 0.00

0.00 0.01)

0.00 (1.{lÌ

o 04 0 01,)

0 07 0..1ó

0.00 0.01

0.00 0. Ì3
11.00 0.00

0.01 0.0.1

0.06 t.21

The resuìts ibr Spain and PoÍugel. derived by a silllilaÌ method. arc in line
with ouls (see Chap. 7). The sludy on Portugal (Srntos el al. 2002). covering

onl! the 1ìrsi qufficr of 1001. finds that thc ìnlroduciion of thc curo caused

r^rnJ r'.: p.rcenr"e( l' nr. ol Jodec .'irrr''n. lnJl "n :prr ' \l'rre'
Gonziìez ei al.100,+) atldbutes aboùl0.,+ percenlage poinls ofconsumerprice

inffation in the whole 2002 to the changeover. For the euro arca as a !r'h(te.

Euroslat (201)2) eslimales thrt the chrngeolcr added no morc lhan 0.l6 points

lo consunrer price inflation in the iìrsl quarter oî2002.

I This specifì.aLion is snniiar to lhaL ol Sarìtos et al. (2001).
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2.5 Conclusions

Bcfore the introductìon of euto nores and coìns. tèars of rhe potentiall],
in1ìationary impact ccntred on thc possibilit! that tlìc propensirv oîeconorllìc
agents lo set prices ar attracrive threshold igurcs ùouìd rcsult in prclalenrìy
uplrard roundìng. in dre lìrst paf ol the chaprer \Ne estintnÌed rhis inpact jn
It.ììy tor the perxld Janùary-Octobcr 2002 on thc basis of î sct ofeìemcnlarv
r\r".e qLule\ . \er\eJ \.. I\TAT rifre\.-t - ìu e lh-n r.'r tì.-.r' | ;l
r1( aPl l-.,.À('. \\c ^un. rhit \erq!cn r..'ano {}.: ocr.erl-!,c f,, t. ol
the avcrage consumer prìce inflarion ratc ol 1.5 per ccnt in 20tì2 can be
at(ibuted morc or les\ dìrecrly ro roundìng to attracri\,e priccs. The effccl
$as con\idcrabìy sreatct ior setwiccs than ior goodsl iìr goods_ ir wa\ larger
ibr tradirionaì sales chaDnels, and !eL! limited for mrss rctailers.

l he second pafl ofrhe chapler seeks to identìi,\'.rn! anomaìous ùloveìnent
ìr consumcr prìces in 2002. \rhether associatcd wjth roundinq or not. The
rcsuils indicalc an impact ol berwecd 0.1 and 0.6 percentage poinrs oî
additìonal inllalion on averase fbr the ),enr. comparable in magnirude to thal
found in lhe exercises on the rotìnLling effccrs rìnd in simjlar \tLrdlcs oL orher
euro afer counlfics (see chap.7).
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