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Abstract

Follbw Ing the recentw ork of Dhird etal (1999) atthe H om e O ffice predicting recorded
burglry and theft forEngland and W ales o the year 2001, econam etric and tin e series
m odels have been constmicted forpredicting recorded residential burglary to the sam e
date.A com parison betw een the H om e O ffice econom etric predictions and the Jess
alam g econam etric predictionsm ade 1 this paper Hentifies the differences as

semm g from the particular setof variables usad in them odels. H ow ever;, these

econom etric m odels adoptan enor-conection form which gppears In both cases to be the
m ain reason w hy them odels predict increases n burghry . To dentify the ol of enror-
correction In thesem odels, tin e seriesm odels have been built for the purpose of

com parison, allofwhich predict substentially Iow ernum bers of residential burglaries. The
nextthree yearsw ould gppearto offeran opportunity © testthe utility of enor-cornection
m odels 1 the analysis of crin hallbehaviour.

K eyw ords: R esidential Burgary : enor-conection; tin e series forecasting

"Tan grtefiil o particpants atthe Ham e O fice ‘Trends 1 Crin e’ sam nar, hed
Decamber1999, fortheirhelpfiil and constmictve comm ents.



1. Introduction

The num ber of recorded residential burglaries n England and W ales haslbeen
declining snce 1993 . Such a declne isneitherunigue to this category of

crim e nor Just Iim ited to Englnd and W ales, as sin ibarpattems n recorded
crim e over this period have been experienced 1n m any other European
countres and n the United States (e Field (1999),p.16).W hilst there are
now several published econom etric analyses of recorded crim e, untl recently
only one O eadm an and Pyle (1997)) appears t© have been usad for
prediction . It is therefore m ost encouraging thata significantlbreak w ith past
practice has been m ade w ith the publication of H om e O ffice R esearch Study
No0.198 Ohidetal (1999)) soecifically addressing the issue ofm odellng
and predicting property crin e trends.

The H om e O ffice predictions have been m ade on the basis of forecasts of
dam ographic and econom ic changes and on the assum ption thatno other
factors (such as governm entpolicies to reduce crim e) are altered over the
prediction period. Tt is predicted that the recentdeclnes n recorded property
crim ew illbe reversed fiom 1999 orw ards and the level of such crim ew i1l
rise substentially (ncreases of 25% forburglary and 40%  for theft com pared
w ith 1997 ) by 2001 . These are dram atic and brave predictions, w hich are
clearly of desp concem to politicians m aking policy in this area and to Chief
C onstablesw ho m ay be required to m ect targets set for them by policy

m akers. Such predictions are also of considerable hterest to the general
public and they did receive w degoread press coverage on release.

Ttw lllbew Pely appreciated that the basis for the predictions produced at the
H om e O ffice hasnow leen m ade public and is available for comm entand
analysis. Togetherw ith the predictions presented below , the Hom e O ffice
predictions w il provide a pow erflil test of the value of the particular type of
econom etric forecasting m odel (term ed an ‘enorcorrection’ m odel) w hich
has com e t© e Increasingly used forem pircal research in this area.

A cocordingly, for com parative purposes, also presented are sets of forecasts
based on traditional tin e-series m ethodology .

The econom etricm odel used t© m ake predictions is based on thatreported n
Pudney etal 2000) forresidential burglary butw ith the addition of police
num bersw ithn the setof explnatory variables. Further discussion of this

m odelm ay be found N M acdonald and Pyle 2000, Chapter?2).Residential
burglary rather than burglary as a whole has been vestigated, as it is for this
category that Independent inform ation exits for the degree of undertecording
I the Brtish Crin e Survey and the G eneral H ouschold Survey . Ttw as the
potentialbias due to underrecording thatw as them ain focus of thew ork of



Pudney etal 2000).R esidential burglary represents justoverhalf of all
recorded burglary offences. Previouswork eg.Pykand Deadman (1994),
D eadm an and Pyle (1997),Halk (1998)), hcluding thatof the Hom e O ffice
Fild (1999),Dhir etal (1999)), suggests thatall recorded burglary could be
m odelled on very sin ibr Ines to residentia] burglary w ith results thatw ould
e com parable to those found for residential burglary . The tin e series
pattems for recorded residential burglary and all recorded burglary are very
sin ilar. For the sam ple period 1946 to 1997, the conelation betw een the two
serieswas 0 997.

2 .Econom etric A nalysis

The estin ated m odel used here forprediction of the num ber of recorded
residential burglary offences ncludes econom ic activity variables

(consum ption and unam ploym ent) , crim nal justice variables (orobalbility of
conviction, probalbility of I prisonm ent, Jength of sentence and num berof
police) and a dem ographic variable um berof m alesaged 1524).The
m odelw as estin ated n natural Jogarittm ic form usihg annual data from 1950
0 1997 and ncormporated a dumm y variable to take accountofa change n
recording practce follow ng the TheftA ctof 1968.

T contrast, the H am e O ffice m odel predicts separately both theftand
burglary using justtw o explanatory variables, nam ely the stock of goods
foroxied n each yearby the sum of totmalhousehold final consum ption
expenditure 1n the cunentand three preceding years) and the num berof
malksaged 15 and 20.The theftand burglary seriesw ere adjusted to ke
accountof the new counting miles ntroduced n the Theft A ct. Annualdata
for1951 t© 1998 w ere usad In the estim ation of them odelwhich was also n
logarittm ic form .

W hatiscomm on to the econom etric predictions 1 this paperand those
presented by the H om e O ffice is that they are both cbtaned from m odels
Thcorporatng an enorcorection term . T both cases crim e ism odelled as
having a Iong nin equilibrim solution togetherw ith am echanism which
allow s for dynam ic adjistm ent to this Jong min path from positions off this
path. This stucture appears t© be of central in portance 1n the pattem of
predictions discussed below , which w ere cbtained from the follow Ing m odel:



TABLE 1
O rdinary Lieast Squares E stim ation
D ependentV ariable isA R esburg
A Tlvaribles n natural logarihm s

Coefficient tratio P-value

A unan poym ent 26302 42472 0.000
A consum ption -1.7459 35393 0001
A conviction 03452 25156 0018
A sentence 03536 -1 9378 0.062
A in prisonm ent 02484 20517 0.049
A police -1 4946 -1.7465 0091
A youths 0.7336 08024 0429
A dummy 04671 63789 0.000
Resburg (1) 02426 31569 0.004
Unen ploym ent(-1) 01060 19761 0.058
C onsum ption (1) 09458 310968 0.004
C onviction (-1) 01317 09314 0359
Sentence (1) 06144 29047 0.007
T prisonm ent(-1) 00757 -0.7028 0488
Police(-1) -1.7321 29626 0.006
Y outhsl) 08060 32374 0.003
Dunmy 01487 23062 0.028
Ihtercept 20640 -0 8205 0419
N otes:

47 O beervations usad forestim aton from 1951 t© 1997.

A TlvariEblks i natural ogaritm s.

R? = 092834 R-Bar-Squared = 0.88633

S E.ofRegression = 047823 F-Stat. F(17,29) 290992 (000)

M ean of DepVar= 0059911 SD.ofDepVar= 014185

RSS = 0066324 Equation Log-likelhood = 87 5488

Akake hfo.Crterion = 69 5488 Schw arz Bayesian C riterion = 52 8974
DW Statdstdc 1.9499

Seral C onelation c? () = 0023951 (877) F(,28) = 0014276 (906)
Functional Form c? () = 0064493 (800) F(,28) = 0038474 (846)
N orm ality c’ Q)= 27805 (249) N otA pplicable

H eteroscedasticity c? @) = 046509 (495) F(1,45) = 044975 (506)



D efinitions of the variables usad are given 1n the A ppendix. Them odel

w as estim ated by O rdinary Least Squares follow ing the approach of

Sin s, Stock and W atson as discussed In Pudney etal (1997).Thism odel
provides a good fit to the sam ple data, and passes all the sendard
diagnostic tests. The estim ated coefficients of the crim nal justice
variables Indicate a significant deterrence role for these variabkes, and

both consum ption and unem ploym entappear to have som e pow er n the
explanation of residential burglary .

Forprediction, som e assum ptions neaed to bem ade regarding the values
of the explanatory variables outside of the sam ple period. These
assum ptionsw ere as follow s:

Assumption 1. A Il crim Tnal justice variables (conviction rate, probability
of Inprisonm ent, sentence Jength, number of police) were st at therr
values n 1997.

Assumption2 . Population projctions (ooth for totals and for the num ber
ofmalesaged 1524) were tgken from GAD (1999).

Totals:
UK 1996 (base) 58,801,000 2001 59,618,000
EngbndandW ales 1996 (base) 52,010,000 2001 52,818,000

M ale Youths:
EnglendandW ales 1996 (case) 3290,000 2001 3,297,000

Assumption 3. Forecasts for consum ption expenditure are Treasury
forecasts eken from HM T (1999).

H ousehold consumption foercentage change from previous year)

1998 225% 1999 1t 15%
2000 2.75% 2001 275t 3 25%



Assumption 4. Forecasts for unem ploym ent are those m ade by the
N ational Ihstitute of Econom ic and SocialRessarch NIESR, (1999)).

Unenployment € Jain antC ount)

1998 1,347,000 1999 1,253,000
2000 1234,000 2001 1,282,000

W hilst the dem ographic forecasts suggestonly a sn allrise in the total
num berof m ales aged 1524 years over the forecastperiod, this conceals
apredicted 6% rise n the 15-19 yearold ageband compared to a 5% &&all
I the 2024 yearband. If the form erage group has a higherpropensity to
comm itresidential burglary, the forecasts from thism odelw ill tend t©
understate the dem ographic effect.

The dynam ic forecasts for residential burglary which result from theuse
of the assum ptions and  values above for the explanatory variables are
given n Tabl 2 w ith the H om e O ffice projections foraggregate Burglary
I Table 3. The forecasts reported here and in Jater tables arem ade under
the ‘old miles’ operated by the police for counting of offences rather than
the new miles mtroduced n 1998.

TABLE 2
R esidential Burglary : Projections 1998-2001
PlusM 1us Tw o Stendard Errors of Forecast)

Lower M edin Upper AnnualChange & )

1996 602128

1997 519265 -13 8
1998 437689 496416 563018 -44
1999 414728 504326 613281 +16
2000 399703 516731 668023 +25

2001 401317 552002 759266 +638




TABLE 3
HomeO ffice:HORS 198

Burglary : Profgctions 19982001

Num ber fn illions) AnmmualChange & )
1997 102 ctal)
1998 097 ctual) -50

1999 102 +60
2000 114 +110
2001 128 +120

The Hom e O ffice also usad itsm odel to predict theft to 2001 .A sim ilar
pattem of predictions to those forburglary w as reported, butw ith theft
predicted to rise atan even faster rate than burglary 40% m ore recorded
offencesloy 2001 com pared w ith 1997).Dhir etal (1999 p 20) do present
som e reasons w hy thelrpredictionsm ay overstate w hatw il happen under
the assum ptions they have taken, butvery substantial rises of at least 17%
n both recorded theftand burglary betw een 1997 and 2001 are sl
predicted. This is virtually three tin es the Increase suggested by the

m odel presented here and it is hteresting to considerw hy such a
difference exists betw een the tw o sets of predictions.

Both m odels ncorporate current household consum ption expendituire and
a dam ographic variable. lgoection of the forecasts used forthese
explanatory variables alone w ould not Jead one to expect the obsenved
tendency ofboth m odels to predicta reversal of recorded property crin es
from 1999 and an creasng annual rate of grow th . such crim e t© 2001.
Th both m odels, itappears that this pattem is driven by the presence of an
enorconecton term . The rapid grow th @obove trend) n household
consum ption expenditure tow ards the end of the 1990s has pushed
recorded crim e below  its Jong nin equiliorim values and the forecast
values represent them odel retuming to these values. hdeed, itw as this
feature of recorded crim e seres noted by Field (1990) thatprom pted the
use of emorconection m odels by Pyle and Deadm an (1994).H ow ever,
there are very great quantitative differences n the tw o sets of forecasts.

M odel specifications arem arkedly dissin ilar, even though superficially
they oorporate sim ilarvariables and are estin ated overvirtually
Mentical sam ple periods. T our specification, even though crim nal
Justice variables are taken as unchanging for the forecastperiods, their
presence I the estim ated equation w ill affectparam eterestim ates, asw i1l
the presence of the unaem ploym entvariable. N eitherunem ploym entnor
crin nal justice variables appear n the H om e O fficem odels. hstead,



m uch of the explanation of pastand future crim e trends appears o reside
n the cum ulated consum ption variable, Bken t© represent the stock of
consum ergoods availkble for theftorburglary .G ren the Jarge stock of
consum erdurables T existence atany one tin e and the relatively an all
partof it that is stolen, itis difficultto believe that, over the sam ple
period, any burglarw ould have had his orher crim nal Intentions
fustrated by a Jack of desirable goods to steal. The behavioural
underpinmings of this stock effect appearw eak.

3.TIn e Seres Analy/sis

O new ould notexpect traditional tim e-seres forecasting m odels, such as
B ox-Jenkinsm odels, to replicate the albove predicted pattems for
recorded crim e given the assum ptionsm ade about the future state of the
econam 'y (consum ption and unem ploym ent) and the relatively am all
forecast ncrease n the num berofm ales aged 15 to 24 over the forecast
period. Stationary univariate Box-Jenkins AR IM A ) m odels produce
optim al m Inim um m ean squared enor) forecasts that revert quickly t©
them ean of the process, which are therefore only ntended for shortmun
forecasts. H ow ever, suchm odels are usefull for cbtaining an hitial
Soecification of the noise com ponentofm ultivariate transfer finction

m odelsw hich allow for the mfluence of Independentvariables and hence
are avaibble for Iongernin forecasting.

The autoconelation finmction (@cf) of the Jog of residential burglary show s
a clearly nonstationary series and the tin e seres plotreveals the
structural (recording) break n 1968 . Subssquentm odelling is conducted
I firstdifferences of the variable (which are sationary) and utilisihg a
dum m v variable to account for the break, replicating in both regpects
actions taken In the econom etric analysis discussed above. The sandard
rounds of dentification, estim ation and diagnostic checking w ere
conductaed on a seres of univariate m odels for the firstdifference of the
natural Jogarittm of residential burglary, yielding the follow g

parsin onious first order autoregressive m odel as an adequate description
of the stochastic process underlying residential burglary :

AResburg, = 0 535AResbury_, + 0.722Adum + residual .

(407) 8.78)

w here studenttvalues of the coefficients are given below n parentheses.
The residualm ean square forthism odelwas 0.00867 . The acf and pact
foartal autoconrelation fimction) of the residuals of this estim ated
eguation revealed no significant residual autoconrelations. A dditionally,
the phttest for the significance of the firstm residual autoconelations



given by the Limg-Box Q statistic asym ptotically distdbuted as ¢*w ith
m -p degrees of freedom where p is the num berof estim ated m odel
param eters) produced a statistically nsionificantvalue of 13 atlag 20 at
the 5% Jevel of significance. The addition of further autoregressive term s
(overspecification test) gave no statistical in provem entover them odel
given above, w ith nsignificant coefficients on higher lJagged variables
and Jarger residualm ean squares.

F'or com parison purposes, this univariate m odel gave the follow ng
forecasts:

TABLE 4
R esidential Burglary : U nivariate Projctions 1998-2001 fiom aAR (1)
process
PlusM mus Tw o Stendard Enrors of Forecast)

Lower M edin Upper AnnualChange & )

1998 398717 480058 578716 -16
1999 328085 461504 649181 -39
2000 279078 451516 730502 22
2001 244638 448228 821245 -0.7

Forecasterrorbands w hich w den as the forecasthorizon lengthensare a
feature of optim al forecasts from nonstationary m odels. T thism odel,
the mtervals are larger than those given by the econom etricm odel
discussed eardier. The forecast changes converge to a zero m ean as
expected from am odelw ith no significant constent term .

G en existing know Jedge on practical dentification procedures for
transfer fimction m odelling (especially w here the putvariables are
expected to be nterconelated), itsean s advisable to estin ate transfer
fimction m odels em ployng only a restricted range of the variables

an ployed In the econom etric estim ation . Tn order to m ake the results as
com parable as possible to those produced by the H om e O ffice,

consum ption, unem ploym entand the youths varable have been used.
Follow Ing them ethodology firstproposed by B ox and Jenkms (1970)
(eeealso M dLeod (1982) and Vandaelke (1983)), ssparate univariate

m odelsw ere built foreach of the mdependentvariables. These w ere used
forpraw hitenng the outputvarable in the dentification stage of

m odelling M a ‘piecem eal’ fachion to specify the com plete tansfer
fimction m odel. This approach m ay e expected to w ork quite w ell In the

m ultple Iputcase provided the ndependentvariables are only w eakly
rehted (=eeM ills (1990,p 261).A seach variable is differenced for



stationarity, this requiram entism et, w ith the sam ple conelations of the
differences of the natural Jogarittm sbeing (1951 t© 1997):

Aconsumption and Ayouthe 00666
Aconsumption and Aunemployment — 0365

Ayouths and Aunemployment 0299

Transfer fimction m odellng is particularly suited to situations such as
that considered here w here there is one w ay causation betw een Inputs and
the outputvariable, w ith no possibility of feedback effects. A Iferations n
consum ption, unem ploym entand the age stucture variablem ay have
contan poraneous or future effects on residential burglary, butw illnot
them selves be affected by residential burglary . H ence, w hen using cross
cornelation finctions betw een praw hitened Inputand ocutputvariables for
m odel dentification, only the pattem of cross conelation coefficients at
zero and positive lagsw illlbe of interest.

The univariate m odel for the first differences of the logarittim of

consum ption w hich w as selected using the stendard diagnostic tests
outlined abovew as am ixed m odel nvolving a firstorder autoregressive
term and a second orderm oving average term . The residuals from this

m odelw ere cross-conelated w ith the prew hitened output series obtamned
by using the m odel for consum ption as the filter. The only statistcally
significant cross-conelation coefficientw as at lag zero, ndicating an
nital soecification of the transfer fimction m odel m which the

consum pton variable has only a contam poraneous effecton residential
burglary . The parsin onious choice for the univariate m odel for the first
differences of the Jogarittm of unem ploym entw as a second order
autoregressive m odel. The cross-conrelation finction betw een the
residuals of thism odel and the prew hitened outputvariable obtahned from
the use of the unam ploym ent filterhad statistically significant
coefficients at lags 0 and 2, and a near significant coefficientat lag 3.

H ow ever, there did notappear to e any evidence of a pattem n the
higher order coefficients which w ould have suggested adopting a rational
lag sucture for the specification of the transfer fimction betw een

unem ploym entand residential burglary . The form of the ccf suggests that
the nfluence of the unem ploym entvariable on crim em ay e distributed
overa longerperiod than that of consum ption. A m ixed firstorder
autoregressive m oving average m odelw as selected as the parsin onious
description for the firstdifferences of the youths variable. R egpoecifying
thism odelw ith the addition of further autoregressive term s clearly
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pointed to param eter redundancy and om itng them oving average tem
gave rise to significantact coefficients for the m odel residuals. H ow ever,
the ccf of the residuals from  the selected m odelw ith the prew hitened
outputhad no significant coefficients. This suggests that the youths
variable could be om itted from  the com plete specification of them ultple
Tnput ttansfer fimction m odel. This conclusion w as confirm ed by adding
this variable to m odels including both the consum ption and

unem ploym entvariables. In these extended m odels, the youths variable

w as Invariably satistically hsignificant, and the resulting estim ated

m odel diagnostics w ere not In proved by the presence of this variable.

On the basis of the prew hitening exercises described, an hitdal transfer
m odelw as estim ated Involving (i differences) the contam poraneocus
level of consum ption, unem ploym entatlags 0, 1 and 2, and thedummy
variable. Tw o of the in portentdiagnostic checks on m odel adequacy are
those t© check that the residuals of the estim ated m odellbehave asw hite
noise and that they are unconelated w ith the prew hitened nputs
Vandaele (1983, pp 306-313).The Atter requiram entw asnotm etby the
nitalm odelwhen the enors of the equation are soecified asw hite noise,
w ith both cross conelation fimctions digolayng sionificant coefficients at
g zero . The estim ated tnidalm odel also had statistically nsignificant
coefficients for the Jonger Iags of the unan ploym entvariable. The
m isgpecification of this partof the transfer fimction m odel could be the
cause of the non zero cross conelation coefficients, so them odelw as re-
estim ated w ith these variables om itted. The resulting m odelhad a
m arginally Jow errootm ean square enor, butreained the eartier cross
conrelation problan , and had a near statistically significant
autoconelation fimction coefficientatlag 1 forthem odel residuals,
Indicating a possible m isspecification in the noise com ponentof the
m odel. hterestngly forw hat follow s, both the itial transfer fimction
m odeland this re-gpecification produced forecasts w hich indicated an
uptum In residential burglary by the end of the forecastperiod (/ear
2001).

The statistical w eaknesses of the m odels above w ere solved by

form ulating the noise com ponenton the Ines of the univariate m odel for
residential burglary discussed eardier. That is, firstand second order
autoregressive term s for the differences of residential burglary w ere
hclided In the estim ated m odel, along w ith differences of

contam poraneous consum ption and unem ploym ent. Thism odel passes
the diagnostic tests applied t© i, hcliding a setof residuals which can e
acoepted aswhitenoise @n LBQ satstic of 12 atlag 20 and no pattem or
sionificant coefficients n their acf orpact) and w hich display no

11



statistically significant cross conelation coefficients w ith prew hitened
consum ption orunem ploym ent. Forpurposes of com parison w ith the
ernor-cornection m odel reported previously, thism odelw as estin ated as
follow s:

TABLE 5
Transfer Function E stim ation
D gpendentV ariable isA R esburg
A Tlvaribles n natural logarihm s

Coefficient txatio

A unem ploym ent 0.0909 198
A consum ption 2590 506
A Resourg (1) 04821 320
A Resburg () 03938 261
A dummy 07017 1033

RM S=00054; LBQ =12atlg?20.

C am pared w ith the univarate m odel for residential burglary which had a
single autoregressive temm ), thism odel has a subsentially owerRM S
sStatistic, Indicating that the econom ic activity variabes contan

Thform ation usefiil o the explnation of residential burglary overand
above that contained in its own pasthistory . A ddition of further Jagged
residential burglary term s yields no m odel In provem ents, and  the
exclusion of the highest lJagged residential burglary variable leads to a

m arkedly Inferiorm odel. The addition of the contem poraneous youths
variable to the transferm odel above Jeads to an estim ated m odelw hich is
virually unaffected n term s of coefficientvalues, fitor diagnostic tests,
and the variable it=self has an hsignificant coefficient. T this form ulation,
therefore, there seam s t© be no reason t© nclude the youths variable. The
forecastswhich arise from  the transfer fimction m odel, using the sam e
values for consum ption and unem ploym entasw ere used In the enor-
correction m odelw ere as follow s:

12



TABLE 6
R esidential Burglary : Transfer Function Projections 1998-2001
PlusM nus Tw o Standard Enors of Forecast)

Lower M edizn U pper ArmualChange & )
1998 403754 467700 541772 99
1999 332502 432459 562464 -75
2000 264084 396489 595278 83
2001 209208 365479 638478 -78

The width of the forecast mterval hcreases rEpdly as the Jead time
creases w hich, as w as ram arked on earlier; is a feature of these m odels.
This problam was also dentified n the Hom e O ffice study of Dhird etal
(1999, p18), and as stated there, one would have to treat forecasts for
m ore than three years ahead as unrelable.

The dentification sege of the tansfer fimcton modelling exercise
nvolves the use of cross coneltion finctions between prew hitened
hdependent variables (consumption, unanplyment and the youths
variable) and prew hitened output (esidential burglary) obtahned by the
use of fillers (univariate m odels) estin ated for the ndependentvariables.
How ever, the Theft Act of 1968 resulted in a redefinition of offences
such that the num ber of recorded residential burglaries m ore than doubled
between 1968 and 1969. A lthough in the final estim ated transfer fimction
m odels this break is adequately captured by the mclusion of a dummy
variable, the calculation of the cross conelation finctions above did not
allow for this break. A coordingly there is a possibility that the sequence
of m odels Investigated and hence the final m odel selected m Ight have
been affected by a pattem of potentially ‘contam hated’ cross conrelation
coefficients. As the ccfs between prewhitened Inputs and prew hitened
output w ere conducted using first differences of the variables, the break
would only appear I the outputvariable as a pulse or outlierat 1969, but
this could affectall estim ated ccf coefficients.

To Investigate this issue, an adjused resdential burglbry series was
constuicted In which an attempt was m ade to ram ove the effect of the
1968 Theft A ct from the data seres from 1969 onwards. A Inear trend
was fited t© the Jogariftm s of recorded residential burglary per capia
using the data up t© and hcluding 1968 and the resulting ttend Ine was
then used to forecast the value for 1969. The difference between the
actual and forecast values for 1969 was taken to rpresent the effect of
the A ctand w as subtracted from all the datm post 1968 . Thisw as the sam e
procedure as that adopted w hen testing for the order of ntegration of the
residential burglary series described In Pudney etal 2000). The adjusted
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series w as then used I the dentification stage of m odelling t© choose the
nital tansfer fimction m odel. A com parison of the ccfs obtaned from
the use of the orighal and adjusted series revealed that the adjusted series
gave rise to pattems of ccf coefficients which were sinpler to nterpret.
For the ccfs using the adjusted series of the number of recorded
residential burghres, the only satistically significant coefficients n the
ccfsw ere those at zero Jags forboth the consum ption and unem ploym ent
variables. This suggests that the use of the adjusted series would have
Jead t© the sam e chosen final transfer fimction m odel m ore rEpidly than
them odelling exercise described earlierw hich used  the unadjusted data.

4 .C om parison of Prediction Profiles

Tt is nfom ative t© considerw hat are the essential features of each m odel
which give rise t© the cbsarved differences In the forecast profiles. The
univarate model is driven by the sion of the last sampl difference
thegative) h residential burglaries together w ith a non significant samplke
m ean for these differences. For the transfer fimction, it appears that the
presence of tw o autoregressive term s, the Jast sam ple valies of which are
both negative, Jeads to the pattem of declning forecast values. A s the
forecast values of both the consum ption and unem ploym ent values are
broadly n Ine wih thelr values towards the end of the sam ple period,
there is no countervailing force exerted by the presence of these variables
n the forecast period. This confkcture appears t© be confim ed by the
forecasts from transfer finction m odels which exclude the autoregressive
terms where it is onky at the end of the forecast period Where
unam ploym ent is predicted t© rse) that residential crin e is forecast t©
rise. H ow ever, as noted above, transfer fimction m odels which exclude
autoregressive term s have to be judged as inferior representations of the
process for residential burglary on the grounds of diagnostic checks.

The one type of m odel w hich predicts a reversal of the recent dow nw ard
trend In resdential burghries is the enorconrection model. It is this
stucture which underdies the Hom e O ficem odel ODhir etal, 1999) and
i is the retum of the num ber of recorded burglaries o ‘underlying levels’
w hich appears to be the basis of theirpredicted ncreases for the years to
2001. This is also tue of the enor correction m odel estim ated above.
The presence of crim Tnal justice variables affects the values of estim ated
param eters on the consum ption and unem ploym ent variabls and m ay, In
part, account for the Jlow er forecast ncreases from  this m odel com pared
w ith those from the Hom e O ffice. H ow ever, if the enoroconection term s
are excluded from the m odel soecification and a purely ‘shortrun’m odel
I differences is estim ated, then ushg the sam e forecast values for the
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crim nal justice, consum ption and unem ploym ent variables as before, the
follow Ing estim ated m odel and associated forecasts are obtained:

AResburg, = 0 134AUnen — 0 256AC onsum  — 0.710AC onvict.— 0 249ASent,

(211) (-0.624) (-534) 0.976)

— 0324ATnpris +1 124APolice + 0 977AYouths, + 0 .626Adum + residual

(-267) (L55) L73) 805)

Studenttvalues n parentheses. Standard Enor of R egression = 0.0669).

TABLE 7
R esidential Burglary : Short- mun econom icm odel 1998-2001
PlusM inus Tw o Standard Enors of Forecast)

Lower M edian Upper AnnualChange & )
1998 439050 503019 576308 31
1999 421689 493414 552078 -19
2000 422813 489618 554437 0.77
2001 418553 485427 550001 -086

The predicted m odest fall n recorded residential burglaries over the
forecastperiod for thism odelw hich excludes the error correction term
show s the in portance of this term n driving the forecastprofile n
m odelsw here it is mcluded. Purely shortrun m odels of this type have
been used by others follow Ing the mfluentialw ork of Field (1990). Such
m odels recelve support from  several published exam ples n the en pircal
Titerature relbting t© econam ic activity and crim e w hich have failed t©
find the stable Tong min equilbbrim  (contegrating) relhtonship which is
needed to justify the use of emorconrection m odels. Exam ples of m odels
w hich failed to find contegrating relationships clude H ale and Salbagh
(1991) forEnglend and W ales and Beki, Zecknerg and M ontfort (1999)
for the N etherlands. Scorcu and Cellini (1998) only establicshed sable
Jong in relationships betw een econom ic activity and crim e for Taly
w hen endogencusly determ ined r=gin e shiftsw ere ncluded 1n the
analysis.

5.Conclusion

R ecorded residential burglary offences are subect to quite substantial
variations betw een years, changing In som e cases by up t© 100,000
offences from a &alof 500,000.H ow ever, there do seam t© be both
theoretical and em pirical grounds to believe that such changesm ay e
causally related to econom ic, dam ographic and crim dnal jastice policy
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factors such as to m ake the statisticalm odellng of thiscrine a

w orttw hile exercise. The appropriate w ay of describing such a
relationship is an open question, how ever. This paperhas explored both
econom etric and tin e seresm odelling approaches and developed a

num ber of forecasts orpredictions for recorded residential burglary .
There gppears t© be an In porantdifference In forecast Jevels depending
upon w hether enorconrection m odels (v hich lncorporate a retum to a
Iong-nn equilibrim Jevel) t© ortm e seriesm odels (v hich em phasise the
ertial agoects of seres) are used.. Forallm odels, the predictions are
associated w ith w de enorbands even w hen the values of variables used
I the forecastperiods are treated as being know n. The actual uncertanty
attached to these variables represents anotherpotential source of enror for
the predictions. A dditionally, all predictions have been m ade for recorded
residential burglary under the ‘old miles’ of the police for counting
offences. The new milesw illhave som e (outunknown) effectn
ncreasing the num ber of offences, though the effecton this category of
crin e s thought Ikely to be relatively anall. D egpite these

qualifications, the next three years should provide extram ely usefiil

Infom ation of the usefithess of enorconection m odels n them odelling
of recorded crim e.
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APPEND IX

D efnitions and Sources of Data of Variables

R esidential Burglary : Num berof recorded offences of H oussbreaking
(1950-68) and Burglary and A ggravated Burglary (1969-97 : C ategories
28 and 29) percapia n Englbnd and W ales. C rim nal Statistics.

Unean ploym ent: N um berragisterad as unam ployed h the UK excluding
adult students per capita. Econom ic Trends

C onsum ption : UK real personal consum pton per capia. Econom ic
Trends.

C onviction R ate: N um ber of convictions for residential burglry n
Englend and W ales divided by the num ber of recorded residential
burglaries. C rim nal Statistics.

Sentence L ength : A verage Jength (m onths) of prison sentence for
residential burglary convictions. C rim nal Statistics and unpublished data
provided by the Hom e O ffice.

Prison : N um ber In prisoned for residential burglary divided oy nium ber
convicted for residential burglary . C rin hal Statistics.

Police: End of Y ear Strength (excluding special constables) . England and
W ales.Annual Abstractof Statistics.

Y ouths:Num berofm ales aged 1524 years as a proportion of population
of England and W ales. Population Trends.

Dummy:TheftAct 1968) dummy.D = 0 fort= 1950 -68.
D =1 fort> 1968.
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