Istatistiz, Journal of the Turkish Siatistical Association
2002, Vel, 5, Number 1, pp. 51-58

Temporal Ordering of Inflation and Inflation

Uncertainty: Evidence from the United Kingdom

Hakan Berument and Mutlu ¥ iksel

Department of Economics
Bilkent Universiry
06533 Ankara, Turkev

Abstract
The positive relativnship between influzion and inflation wnrcertainty is well supported by empirseal
evidence in Uhe lerature, However, this does net answer ihe question of whether the inflation couses
the inflatien uncemainty and vice versa o both in the Oranger sense. The empirical evidence provided
from the United Kingdom suggests that inffacon and inflstion ancsrainty eouse each other for the
m-:-’Fth.iy dotn from PR62:02 to 200200,

Key words: fuflation, fnloadon arcertainn and ARCH.
JEL codes: E31, C32 evud £37,

* Corvesponding st pheme: = 30 112 26643, e = W 112 26651 4L, e-mail: berumentiuthilkent el tr



HEERUMENT and M. YOKSEL

1. Infroduection

Okun (16717 and Friedman (1977) apgee fhat inflation iz posiively associated :,Wi".h.
inflation wneertainty,  Oun claims that the reason for this positive relativaship is thit doeing
pericds of high inflation monetary policy beeomes more unprediviadic aqd this makes miflsion
Eriednan {1977} defends his reason as the siop-and-go MORetary pielicy that
d Waud (1987 Ball and Ceecherti (1990), Evans

O WCETIain.
accompiities inflaticeary periods. Froven an
(1901} and Evans and Wachtel (1993) prowvide empirial evidence concerning his posilive
celatianshin, However, these studies did nol examine whether the inflacion pate conses nfladion
wncertainty oe vice versn or both, Ball (1992} argues that figher inflation creles groaer wieertaimy
bt Seture inffarien, He also presents a model in which there are two Drpes of paukicy malers, one

. SR i o T FHEE, R
of these nolicy makers s willing to inlerme 4 recesscn o reduee inflaties, but the olier 15

i s Tigh it wers face 4 il sl like o ceormese U
When expected inflation s high, pulivymakers face a diemma: thiy wo H X

iy 10 i o I ] the praferances of
inclaticn, but fear the recession thas would resuit. The public dees no kmow the prefers

future policvinskers, and thus cnet <mw whether Jisinfution will occor, Henze milancs causes
J - . { i bty = "
inMative unceriainty in his mwdel, Cukiernan and Meltzer (9863, on the other hand, claim that the

i Irect 5 sidk disdh infiatian b wiues the higher
causaliny runs in the other directivn as thie centrai bock disfikes inflation bul valu h

WGelizer's model prodicts that of these = a

employment fom munelary surpriscs. Cukierman and

bt of eommitment wnd mtstary policy 15 discrefiveasy, i an i tbonry Bias occurs dusing
i 3 3 A T g

periods of inereased unceraingy. As a result. there is an ineraased incentive for the central bank o

i o =1 FeTRl o T ] ] gt
fon surprises during periods of ncrensed MM W tainty,

acy onpriunistically and crame
wehit s marder ta assess paliymaking when there ks a Kigh unceriaingy.

iom cornes iniletion

2 x E = praafae: disad wiayel Taer
Hoiand (159558 asacsses this divection of causality and Dods that in

1 unceriainty huos o lower awenige

wrcerabny in the United Siates and that higher inflas
: T 13 3 e . 3
inftion hecouse of e stebilization matives of poelicymitkers. Girier and Perry {1998 showed that

e - e ks
infiacicn sioaificanty raises inflution uncertainty i all G-T couniries, bui that increased mbiaton

aises inflatkan only in Japan and France

This pager cstimares the temparal erdering af inflation and inflation encertainty for de UK,

Usina the UK datn has certain advasiages. Firstly, the LUK has had @ considernhle viriation in its
ining th atn has certain 2 o y

i i i i a pusi temshi inilatios -eriinty
inflatica sate. This makes it easier o dutect 2 posiitle relutionship betwesn inilation unce ¥

and infation that cannet be duteeted for countrics with kew inflation variabiliny. Sezond. the carlicr

; 2 Tha @ Ll
PR inElacen BRcerta s : ¥ COMpAring e e Empiricid
literamare om infcen uncertainty provides a benchmark for companing ¢ The Empir

i : iy U L e
evidence prosfdad hene suggesis that infiatin and inflation anmcertaely G265 sen o

02 o 20009, 1n particutar, an incresse in inflation increases inflation

muonthly dafa from 196
atien,  Moneover, the empirical

urcertainty, and increased inflution unuetainty  increases
t Wi 3 sl e o e e : ‘Thi I 0 rn“ 'l 1{\ “"llll
cvidemy for the post: 1975 era suggests tal this result is alse robost. This is et paralle

Grier and. Parry (1548 Bind for the LUK, Thuy cleim that an increpse n mflagicn increases inflation
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uncertainty, but an increas: m inflation uncertanmy may nof conse the nflatien, and even if it docs,
inflation unce-samiy degresses inflation. Thene are oW possin’e reasons for this difference. (i) We
are nsing different time pericds than what they usod: their sampie size s 1948 o 1993202, and
curs s 1362:02 to 2002:09, and even moes probable, (i) We are using different specifications for
inflation and inflation uncertaingy from the ones ey used, Ve incorporate inflation in S inflasion
uncertainty and inflation uncertainty i the inflation specillzations simuitanecusly when we assess
the femporal erdering. However, they adopt a two-step procedure. [n the first step, they mode! the
inflaticn with #ts own lags apd conditionai variance with various conditionu] variance specifications
which do not incorporate the inflation self, In the second stage. they perform the temporak
ordering between the inflation and inflation uncenainty measures that they gathered from the first
stage.

In onder o 9ssess whether the inflation and inflaticn uncertaingy cane cach other, we used
the anaiogue of the Granger cousality test, where inflation uncertainty is measured s o class of
Autorzpressive Conditional Heteroscedastic {ARCTH) models parallel to Holland (1995% and Crier
and Parry (1998} The Granger causaliny fest is not tha true causality tost, bat rather a test 1o see if
ane variahle precedes the other. Hence, in this paper, we assess whether inflation or inflation
uncertainty comes tirst for the United Kingdom but call it the causality test.

The class of ARCH modeds is noi the only way o mezsure uncertainty, Using the variation
in the survey forecast or Kalman filters might be cther alternatives. Bomberger ([993) claims that
using the variation of the survey data gives the measure of disagreement not the uncertainty,'
Morenver, the forecast valee of inflation might be biased becovse forecasters may try o avoid
deviating foo mmeh Trom auch others im their forecasis, However, ARCH spesification assumes-that
the parameter in tve inflaticn 2guation is consiant, We cousd ailow e coeffioms 0 be changed,
Evans (194} defines twoe tvpes of inflaticn uncertainty: Uncertainiy on the short derm prospect of

mtlation — measured with the conditional variznce of infiation equation nesiceals: and wncertainty

on the long term of prospect of milation = measured with e changing coelMeiems of the

equation. Evans finds thar there is a relationship between boog-term indlation wikeria

level of inflation. He also finds that there is evidence for the US shar uncernainty Jus 1w chunging
eoefficients could be important. Mevertheless, since the main interest fere i in the relationshi
between inflution and the shor-term uncertainty prospect of inflation, the asscssment of the
relationship between inflation and infaticn uncertainty due to chenging coetfictent was left for

[uture research, The plan of this paper is as follows. The pext section devebops and oudiows the

! He araues thar ARCH modeis answer the question “What confidence could an chserver have ina
random |y selected individual forecast if e or she were Bamilizr with the pattern of arrors penerted by
such a fareeast?™ Om the other hand, survey duta answers “What confidence would an observer have in
mean forecasts if ke or she were Tmsliar with the pattern of arroes generated Sy the
s

(3]
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methodobogy. The model s then estimated using the United Kinpdom consumer price index

monthly daa. Then the findings of the paper ars summarized in the final saction.

2. Model i

In this stedy, mflation uncertainty is estimated with the class of ARCH models. The
first step is to specify the mflation equation.  Following Berument {19997 and Grier and Perry

(1998}, the inflation equation is specified as an autoregressive process;

o =a

»
' l}'+ b2 a .+ F iy

e
Where ®, is the inflation rale, & is o mean zero idd. disserbance, al time ¢ and # is the lag
order. Least Square estimales assume that & has 2 constant varanee  However, ARCH
specilication allows the variance to be time dependent.  Here, it i assumed that g s o
discrete-time dependent process with a s~distribution i order to gccount for the excess
Kurtosis as given by:
£~ £ {0 Ty)
Mote that the conditional variance of g given by the information set at time -] (b is oo
assumed (o Be a constant. Engle (1982 shows that it is possible to simultancously model the
imean, m, and varance, b, of a series, Following Engle (1982) and Bollerslev (19860, the
canditiona] variance of g (h) is modeled with the given information set at time &0 as the
Generalized ARCH{p,q): that is

rf =B+ Y Bl 4} BN, ]
- =
To aveid the non-negalivity of conditional variange, fn fi. b must be nonenegative

Moreover, o guarantes non-explosiveness of conditivaal variance E-f,rh - . should be less
~=] ] et

ui
thamn ane.

Okun (1971} and Friedman (1977 argue the presence of a pesitive relutionship
between inflation and inflation uncertainty. in order to assess the direction of causzality. it is
necessary Lo incorporate the uncertainty measure in the inflation equation and incorporate
inflation in the inflation uncentainty spocification,

Grier and Perry (1998} estimated equations (1) amd {2) jointly to gather the
uncerteingy measure (b, then perform the temporal oedering between inflation and b,
However, for the incorporation of uneertainty or inflation equation, we used the method
supgested by Engle, Lilien, and Ruobins (1987). They extend the ARCIH specifieation to alknw
the '-"-"'"-“E_?:lmﬂl varianee {or conditivaal standard errors) 1o affict the mean wquation. Ta be

specific, the inflaticn wquative i spetified s

L)
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Moreover, for the incorporarion of e wflation varable o variance specificativn, the

following equaticd is estimared:

Byo= fiy iﬁ.s.‘.. +iﬂ.f=.’. +'2_jlﬁarf., i4)

Fhen whether inflation or inflation urcartainty leads to the other can be tasted?

3. Empirical Evidence:

First. the inflation and conditional variance equations are estimated jointly by wsing the Full
infarnration Macimem Likslihood methed as suggested by Papoan and Ullah (198285 YWe ase
the UK’s monthly inflation data covering the period from 1962:02 to 200200, Data wis ke
from the Meternational Monetary Fund — Iniernationa! Financial Statistics tape, The inflation
i mensured using the kogarithmic first difference of the consumer price index,  The Fimal
Prediction Errar Criteria suggests that the lag order of the inflation squatice s twelve,”

First, we estimate the inflation equation by using the ordinary least sqare svechod. The Q-statistics fo
the residial ferms of this equation are 2.24 and 2050 for the firg 12 and 24 Bags; none of the 0
statistivs s stasistically significant’ Thus, the Qeaatistos supgest that the reddcads are nof
autocorrelated,  Mest, we performed the ARCH-LM fest that Engle (1982) proposes on Lhuose residuals
fir the constancy f tise esidual vasiaes, The ARCH-LM stalistics are 2108 and 2405 fior lhe fiest
12 azd T4 [ags, Ewen ifche ARCHLM v Zows mot rgject the nadl hypothenis an the soastun oy ol the
residual varizness foe 24 imes. it Joes for the 12 lags, Thus, the ARCH-LM tests sugpen the seaspn e of

the ARCH effect in the inSation sguation.

3 {3}
= 045 [h +
2 <:!.-3N?:u‘]'T N
b o= 0004+ 01545 .+ 073 A+ 00067 (5t

toee) 20 ' s fTY o)

t-1
Log likelifood = 67.793

Parallel 1o Grier and Perry (19%98), the conditional variation is estimated with the

Generalized ARCH (1, 1) specification. The estimates of equations 3 asd 4 ace repored in

! Grier and Perey {1998) used by 25 1 measurs of uncersainty bt we used (A, instead, The resson ioe
this choles is 1o mateh the moments with the inflztion, However, the basic results of this paper are
robust when b, is used as 2 measurs of unceridingy, 22

1 The Final Prediction error eriteria determine che kg order such that ereor terms of the intlation
eguaticn are no longer autocoreelated. This is impertant because Cosimanao and Jansen {1983) show
that autecorreskaed errors make the ARCH-LM test sugpest the presenee of the ARCH 2ilest even if the
ARCH effizct is nat prose::,

 Thee levee] o sigmificancs is at the 3% level, unless atherwise stned,
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equations 5a and b, respectively, and the fssetistics for each estimeted coefficient are
reported under the corresponding estimated coefficients. In order to save space, we did nut
report the estimates of coefTicients for 11 monshly dummies or for {2 lag values of infftion in
the msflation equation. Mote that the estimated coefficients of the! ARCH specification are all
pusitive. This satisfies the non-negativity of the conditional varianees. Moreover, the sum of
the estimated coefficients of the squared lag residual and lagged conditional variunee is less
than one. This satisfics the non-explosiveness of the conditiona! variances. The estimated
coefficient of the lag value of inflation in the conditional variance equaticn is positive but not
statistically significant. However, the estimated coefficient of the conditional varance
{standard ercor hered i the inflation equation is positive and statistically significant.  This
suggests that inflution uneertaingy cawses inflation, but not viee versa. Thus, cne can argie
that intTation uncertaingy does presede indlathon, but not vice versa. This is not parallel 1o what
Grier and Perry (1998) found for the UK.*

The estimates reported i equations Sa and 5k only inciude b and =, for ilation and
conditional variance specifications, However, these assumptions might be too restrictive. We
s estimate the specification by using additicnl lags. Among all these estimates, lhe

Buyesian Information Criterf suggests that the best estimate &

o= 03T [ +e (G
(2,09
B o=0U35+ 026 &5 + 067 k - 00385  + 00008 _ (6]

-1 |

(079 440 FT (04 i e o R

Log likotihoed = 71,774

The estimated coefficient of the suaditional sisndand error in the inflation equation is
positive and statistically signilicant,  Moreoves, except for the constant lerm, e estimated
coeffictents of the conditicnal wariance equations are also swtisticelly significant.  Tleese
sugpest that inflation and inflation variability couse exch other, * The first lagaed value of
inflaticn. is negative, but the secomd one is positive in the conditioral variance eqution.
Thus, since the sum of these coefficients is positive, it can be conchuled that while inflation
uncerlainly increases inflation, higher inflation increases inflaticn uncertainty. As robustness

tests, we incorporate (i) the conditional varianee of the inflation rather than the squarercot of

* We also performed O and ARCH-LM lests as specification tests for our modil by using the
staddzrdized residuats (e, ¢ 1 “ﬁ, 1 The Qesiatiaics are 1043 and 30,83, and ARCEH-LM statistics
) 1

are 1983 and 30,48 for 12 and 24 lygs, None of these test siatistics is statisticnlly significant. These
stutistics support Uhe validity of our specification,

* Tite Qstatistics ore 12,08 asd 30,11, and the ARCH-LM statistics arz 16.63 and 3167 for 12and 24
s for the standardized residuals, Mone of thens test statistics is sacstically significant, sither,

" The negative coefficient in the conditionnl variance equativn for the lagged value of inflation vieloies
ithe sufficicnt condition for the nan-regativity of the conditional varionog, However, simulations show
that estimated conditional variances were never negative.
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the conditional standard errors, (ii) ditferent lag orders of inflation equations and i) different
lag orders of Generalized ARCH specifications. The basic results of the pjper are robust.

4. Conclusion

A number of models imply & positive relationship between the rate of inflation and
inflation uncertainty. In this paper, the clisses of ARCH models are used to construct
measures of monthly inflation uncertainty in the UK for the period from 1962:02 to Z002:09,
Then the relationship between inflation and inflation uncertainty is examined, The empirical
evidence supgests that inflation and inflaticn umcertainty cause each other in the Granger

SCNEC.
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