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Abstract 

In recent years, the measurement errors inherent in the national accounts have increased significantly . This has made their 

interpretation even more problematical than it has been in the past . Richard Stone and his associates proposed a technique for 

balancing data which sati sfies  a set of restrictions in which the normalised di stance between the observed and the true data is 

m inimised . The normalisation ref lects the relative reliabil i t ies of the observed data so that the less reliable data take on m ore of the 

balancing adjustment . Al l  subsequent work has util ised Stone's technique but differed in the methods used to construct the 

normal isat ion matri x .  This paper proposes that the normal isation matrix can be estimated by using the deviation of the variables 

from a weighted three-term moving average and uses the trend approach to balance quarterly national accounts data over the 

period 1 980-88 . The authors make clear that the estimates should be regarded as i l lustrative of the technique and that for practical 

purposes further work may be needed, in particular , some variables could be constrained to take no balanCing .  
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Introduction 

A technique fo r  balancing dala so tha t  it satisf ies a set of restrictions was f irst introduced by Slone, Cham pernowne and 

Meade(1) in 1942. The CSO have recent ly  appl ied th is approach to a subset of the nat ional accounts (2) us ing the subjective 

judgements of the data compi lers on the reliabil i t y  of the data. Weale (3) has shown that given certain assum pt ions about the 

nature of the mea surement e rror, then an asymptotica l ly  maximum likelihood estimate of the balanced accounts can be 

obtaine d .  T h e  approach makes use o f  regressions  t o  'explain' b ias in the data a rising from measurement error, a n d  t h e  fitted 

errors are u sed to construct  the balancing matrix . This paper first summarises these approaches and comments on the ir mer i ts  

and weakne sses .  I t then goes on  to suggest a t rend filting approach s imi lar  to the regression methodology .  A state ·  space 

representation of t h e  data i s  then presented . It is then easy to see how the regres sion and trend approaches are both special 

cases of this more genera l  m ode l .  We favour  the trend approach which i s  si m ple and straightforward to apply and reqUires 

min ima l  s ubjective judgement on the part of the analyst .  

The Stone Approach 
Let x be a vector of observed data items. The problem is to adjust x to a vector x' where Ax':: 0 but where the normalised distance 

between x and x' is minimised. 

That i s ,  minimise • T -1 • • (x - x) V (x - x) S.t. Ax = 0 where V is a normalisation matrIX. 

The solution is obtained by minimising the lagrangean L = (x· - x) T V- 1 (/ - x) + I..A/ 

Selting 

We obtain from (1) 

OL 2 V-1 (. ) AT � --= x -x + "-
ox · 

.R.= OL= 0 
ox· 01.. 

• 1 V T� (x -x) = -- A "-
2 

A • 1 T :. (x -X)=-2AVA A 

(1, SIa1., J RN, cn.mpem .... no, 0 G.,., M.odo, J E (19CL'" 'The Pr",»", 0/ ""1,,,;1 �a:rno 4anmb"'l E.lm"e.' R..,/IW 01 fa>na.>" Sluie .. Vd 9 pp 111.125 !2) CSO 11989' 'An In.Hlgabon ,nlD BoJ",,,ng ". UK Nobon. and F,,,",,CI. 4cccuI1s, 1 SI8� T .,on""", Trifid .. No 424, FobruOly, pp 14 ' 103 
(3, W .. I.,.. (1989j '4symplObC I,I.Ulmum·LJ .... ,hood ESlmobon 0/ Nuonollncom. and E,pond,lUre' OAf Wcrlmg p� 8913, Un, ... . "y 01 Combrldgo. Jult 1989 

(1) 

(2) 
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B ut from (2) Ax' 

or 

S u bsti tute in ( 1 )  we get 

and he nce 

Note that Ax' = 0 but Ax is a vector of account ing e rrors, or  res iduals .  Let e = Ax. Hence the formula ,  

x· = x - VA T (A VA T ) -1 e ,  al locates the account ing e rrors to the components o f  x according to the weights g iven by V. Now 

s ince we are free to  m in im ise whatever d i stance funct ion we choose,  indeed i t  doe s not have to be quadrat ic ,  the choice of V 

i s  arbi trary . If the variab les in x, however, are observat ions ,  recorded with error, of some underly ing processes that a re not 

observable ,  but are known to obey the ide nti t ies in A. so that x' might be regarded as an e st imator of under ly ing processe s, 

then  it seems  sensible that  V ref lect the re lative re l iabi li ties o f  the observed data so that the less rel iable data take more o f  the 

ba lanc ing adj ustme nt. Hence the varia nce-covariance matrix of the measurement  e rrors is a suitable choice of V, if such a 

matr ix can be obla ined ,  or assum ed. At a later stage we see that ,  given further assumpt ions,  the balanced data derived as 

above are max imum like l ihood e sl im ates of an assumed underlying process that obeys the accounting ident i t ie s .  

The po in t  to make in  thi s  sectio n ,  however ,  is  that balancing adju stments can  be  made without even  the assumpt ion that an 

under ly ing process  ex is ts, yet the balanced data a re meaningfu l  i n  that they obey certa in cri terion ,  ie the ident i t ies, and they 

m i nimise a d i s tance f unctio n .  In troducing the assumpt ion that an  under ly ing proce ss ex i sts  reduces the arbitrariness o f  the 

cho ice o f  V, since it makes sense for V to ref lect the re l i ability of the vector x as an observation ,  with e rror ,  of x'. We may ,  

add i t iona l l y ,  choose to  se t  some rows and co lumns  of V t o  reflect something other than reliabili ty .  For e xam ple, we  mighl set 

them to ze ro if we choose not to al low the corresponding ele ments of x to take any balancing .  Further assumpt ions about the 

e rror structure a l low us to pi n down V more tight ly still . The adju stments then become maxim um like l ihood .  Appendi x 1 

il l ustrates the appl icat ion of the ba lanc ing formula in the case of a si ngle variable measured from two source s .  In addi t ion il 
dem ons tra tes tha t ,  at least  i n  th is  simp le example ,  the balanced series need not necessari l y  lie be tween  the two observa t ions .  

Whether i t  does or not  depends on  whether the covariance between the two error terms is smal ler than both o f  their var iances. 

The CSO Approach 
The CSO exercise makes use of the balanc ing formula proposed by Stone et al i e ,  

The e l ements  of the V matri x ,  in  the CSO exercise, are obtained by asking the compilers o f  the  various stati stics for  i ndication 

o f  the i r  reliab i lity, by  stating ranges in  which the true figure might fal l ,  with 90% probabili ty .  The e rror ranges provided are used 

to construct the d iagona l  elements  of V. I n  the work that led to the 1 989 artic le the off -d iagonal elements were assumed zero . 

It is the CSO's  i n ten t ion to do  m o re work to construct o ff - d iagonal  e lements .  

2 
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Prior 10 a pplying  the balancing formu la ,  us ing V and x constructed as above (A. the ma trix of restr ict ions is de term ined 

unambiguous ly  fro m  the nat ional  accounts  ident i ties ) ,  prior adjustments are made to the ser ies in  x to take on board 

defic iencie s suspected by compilers but regarded as  too subject ive to be incorporated in  the off ic ia l  stat ist i cs. The prior 

adjus tments a l so  re f lect revis ions that have come to l ight since the publ icat ion of  the off ic ia l  stat ist ics .  The prior adjustments 

are qui te smal l, in  many cases,  compared to the size  of  the series and the error ranges .  The CSO produced a var iant on their 

balancing exercise where prior adjustments were not made. The y  reported that further work was required before any  

conclusion could be reached on  whether i t  i s  adequate to  balance without prior adj u stment .  In o ur own exerc ise ,  we have no t  

used the prior adj ustme nts  which are in any case on ly  avai lable for 1985-87 .  

The Weole Approach - Maximum Likelihood 
The Weale approach aga in  employs the balancing form ula derived earlier but derives the rule from m axim i si ng a l ikel ihood 

funct ion based on several  a ssum pt ions about the measurement error, i n  part icu lar that  i t  i s  norma l ly  d is tri buted with 

variance-covariance m a trix V and mean �I , where I, is a vector of regressors and � is a ma trix of coelf ic ie nts .  ( N o te XI is 

a vector of  p data i te m s  observed at  t ime t, so there are p regressions and � i s  a matrix wi th p rows . )  The 

variance-covariance m a tr ix ,  V ,  of the measurement  errors, to be used in the balancing formu la ,  is obtained from the regressio 

residua ls .  

The var i ous  assumpt ions  and proposit ions that Weale req u ires to derive h is  asym ptot ical ly maxi m um l ike l ihood est im ators are 

set out in Appe ndix 2. ( Proofs of propo sit ions are avai lable in the Weale (1) paper . )  We feel  i t  usefu l  to rem ind ourselves of 

these in part to be aware of the weaknesses of the Weale approach , which apply a l so to a grea ter or lesser extent  to our tre d 

approach ,  b u t  a lso  to see the s imi lar i t ies in other respects. One weakness ,  i s  the require ment that  the measure ment  error be 

independen t  of the true seri es .  Another is that  there are , in fact ,  an infin i ty of so lut ions to the balancing prob lem under the 

Weale approach .  The one chose n ,  a l though arbitrary ,  un ique ly  has the de sirable propert y  that when the data a lre ady sa t isf ies 

the accou t ing  ident i t ies the n  the ba lancing adjustments so obtained are zero . 

The essence o f  the Weale approach is as fo l lows.  The measurement  error is considered to be m ade up o f  two components , a 

bias component  which is correlated with the true data and a second e lement  which is i ndependent . It is a l so  impl ic i t ly  

assumed that ne ither component o f  the measurement  error obey the accounting ident i tie s .  Now the prob lem i s  to set the 

e lements  of the V matrix. 11 the bias component was zero throughout the n  it would be su lf ic ient to se t V as the 

variance-covar iance m a trix of the actual  serie s to be ba lanced. At f irst s ight th is  seems wrong because som e  ser ies are 

genu ine ly  m ore vo la tile than o thers and yet may  be more rel iably measured .  It would be inappropriate , there fore , for the se 

series to take m ore of the balancing adjustment .  I n  fact  th is does not happe n .  S ince g e nu ine vo lat i l i ty  i n  a serie s m ust be 

ref lected e l sewhere for the account ing identi tie s in the true series to ho ld ,  Weale shows that such var iance is purged from V 

on  mu l t i p l ication by  the restr ict ions ma trix with in the balancing form u la .  

Th is i s  quite a remarkable resu l t . I t  means  that  a l though we cannot ,  for each ser ies ,  d is t ingu ish betwe e n  var iance due  to 

genu ine vo la ti l i ty a nd var iance due to mea surement  error, we can employ the tota l  var iance in  the construct ion of  V. The 

restrict ions m a tr ix then purges tha t variance which sat is f ies the account ing identi t ies ,  and the ba lancing adju stments shou ld 

(1) WNI .. .. (1!la9) 'AsymplObc ",""mum,l.jkeli�ood E,bm.b"" cl H..,,,,,oI Income and E,pen<!'IU'e' OAf WOf>JI>g PIP<' 89JJ, Ur ..... ry 01 c.mbridg •. ;"1, 1!la9 

3 



Bank of England T eciIIYcaJ Senes P ape! No .27 

ref lect  on ly  var iance d ue to measurement  error. To examine th is we calculated the corre lat ion coeff ic ient between the mean of the 

a bsolute adj u st ments  and the standard deviat ion of the errors from t he trends expecting to f ind h igh ,  but not too h igh ,  correlat ions . 

In the event  we fo und a corre lat ion of 0.79 which i s  a l i t t le h igher than we had hoped but ,  neverthele ss ,  not too d i scourag ing . It has  

to  be remembered tha t  the correlat ion coeff ic ient i s  no t  measuring a stochastic re lat ionship but ,  rather, variat ions from a mechanical 

ba lanc ing ru le .  It is on ly  to the extent  that the restr ictions  purge 'genuine'  var iance , that the correlat ion coeff ic ient i s  less than uni ty. 

And ,  o f  course, one  would expect those series suffer ing most from measurement error to be the most volat ile , g iven the variance 

decompoS i t ion  i m pl ied by assumpt ion one in  Appendix 2. 

As the next sect ion dem o nstrates ,  a lgebra ical l y ,  problems occur when we drop the assumption that t he b ias i s  zero . The n ,  

because o f  i ts  corre lat ion w i th  the true series ,  the restr ict ions matri x  i s  no longer ab le  to purge 'genu ine '  variance from V and 

the balancing adj ustments  wi l l  ref lect genuine no ise .  Weale overcomes this by using regressions to expla in the b ias, and 

re m ove i t  from the observed data .  Note that i t  does not matter whether the regressions expla in ,  and remove, variance due to 

g enu ine  vo lat i l i ty  or not, prov id ing th is i s  done consistent ly across series .  I n  the next section ,  where a s im i lar approach is 

introduced but u si ng t ime trends to remove the b ias we return to a d iscUSsion of the regre ssion approach and set out  our 

o bject ions to i t .  The object ions on  theoretical grounds are not strong however , a t  least no stronger than object ions that m igh t  

be rai sed aga inst our trend approach.  Our c la im is that  the trend approach is  s imple to carry out ,  less subjective , and yet  is 

not c lear ly worse on  theoret ical g rounds . 

A Trend Approa c h  

Max i m um Like l ihood ( M L )  requ ire s us t o  ident i fy an error that is  i ndependent o f  the true data x i. Although assumpt ion one in 

Appendix 2 states E ( xi ET) = 0,  i t  would seem that E ( xi (E 1- �z 1 ) T ) i s  what is  really requ ired .  That is, the 

'unexpla ined' part of the measure ment error is assumed independent of the true data.  There is no reason why some part or  

even a l l  o f  the ex pla inable error should not be independent o f  xi, however, nor that a l l  or  part o f  the unexpla inable component  

sho u ld  be independent  o f  xi. The assum ption, and hence the partit i on ing , i s  essent ia l ly arbitrary .  I t  see m s  no more 

arbitrary, then ,  to replace assum pt ion two in Appendix 2, which governs the parti t ion ing ,  by one that says the low frequency 

part o f  the spectrum o f  the measurement  error is  corre lated, to some degree,  with xi , but that the h igh freq uency component 

i s  indepe ndent. This assumpt ion is, o f  course , no less arbitrary e i ther.  The reason for choosing the t ime trend approach is  

main ly  one o f  ef f ic ie ncy from a pract ical pO int  of  view. We cannot ,  o f  course, ident i fy  trends i n  the measurement  errors 

the m se lves ,  bu t  for the same reaso ns put forward under proposit ion f ive of  Appendix 2, it is suff ic ient to fit tre nds to the 

observed data them se lves ,  and use these residuals to construct the covar iance matrix required for balancing . 

It is a re la t ive ly  stra ightforward and mechanical procedure to f i t  trends to a set of series ,  com pared with f i t ting a set of 

regre ss ions .  A l though there i s  arbitrar iness in  the choice of trend f i l ter the im plica t ions of  any part icu lar cho ice are c lear to the 

analyst ,  and easy  to contro l .  The choice of regressors avai lable to the analyst ,  however, is extremely large and the re levance 

of any  part icu lar var iab le to the measure ment bias is d i f f icu lt to determine .  Note that the dependent variable is the observed 

ser ies ,  not the m easuremen t  error , so that  var iables relevant to the error may not be s ign i f icant in the regre ss ion wherea s 

irre levant var iab le s ,  which ne verthe less have a role in expla in ing the true data ,  may be h igh ly  s ign i f icant .  It is un l ike ly, 

therefore, that the part i t ion ing between the expl icable and inexpl icable components o f  the measurement error wi l l  be achieved 

in  pract ice ,  and in any case the ana lyst w i l l  not know whether i t  has been achieved.  

4 
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Another object ion 10 the regress ion approach is that the regressor variables may a lso be m easured with e rror and , given the 

importance of the p ossible covar iances of e rrors in this  exerc ise ,  the risk that  the e rrors in the regressors are corre lated with 

the 'unexplained' part  of the measurement error cannot be ruled ou t .  In that  case the coeffi c ients wi l l  suffer from simu l tane i ty 

bias and the 'unexpla ined'  part o f  the error wi l l ,  to some extent ,  be false ly  explained .  Even if s imu l taneity bia s does not e xist 

we may have an errors in  variab les  problem, 

A trend fi tted to the obse rved data may also not  be independent of that part of the e rror deemed to be independent o f  the true 

data, The d eg ree  of independence depends on the t rend f i l ter used.  The resul ts pre sented in the main case below uses a 

simple 3-term m ov ing average. The reasons for using such a responsive trend f i l ter are d i scussed below. 

Some guidance on  the choice of f i l ter ,  however ,  i s  obtained by considering the quest ion why f i l ter at a l l? Why not  si mpl y  use 

the covariance ma trix of the observed data i tse l f  in the balancing formula s ince i t  has bee n  argued that m ul t ipl icat ion by the 

restr ict ions ma trix, A, p urges the covariance matr ix  from contr ibut ions from X;. Consider 

x ,= x;+b ,+e, 

where x, and x; are a s  before , b, is a com ponent of the measurement error correlated with x, and e, i s  the remain ing 

independent compone nt. 

Suppose we form 

Taking expectations 

Now 

Since 

but 

T 
w= I x,x T 

1= 1 

T T T T T T T 
Ix i xi + Iblb T+ Ie,eT+ Ix; b T+ Ib ,xi 
1= 1 1= 1 1= 1 1= 1 1= 1 

T T 
AE ( W )A T = A I bib TA T + A I e t eTA T 

t= 1 

Ax i = 0 and x; T A T = 0 

t= 1 

T T T 
E ( W ) A T = I bt b TA T + I et eTA T + I xi b TA T 

1= 1 1= 1 1=1 

Hence post m u l tip l i cation of E ( W ) by AT fai l s  to purge x; from E ( W ) A T if some com ponent of the me asurement  error  i s  

correlated with the true da ta .  Hence b, has first to be  removed by filtering. The more f ine  the f i l ter ,  the m ore that  co ntribution  

5 
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f rom bt wi ll be removed , and the less l ike ly  it is that x i wil l contribute . However, more 01 et will also be removed and the 

covariance m atrix thus obtained wi l l  depend more on  on ly  the higher Irequency component 01 et. The a rgument then is thal 

the low Irequency component of the measurement e rror is more l ike ly to be correlated with the true series s ince th is ,  e speciall y 

s ince i n  m any cases the true ser ie s is t rended, i s  l ike ly to have greate r power at the lower frequencies 01 the spectru m .  

Before go ing on to pre sent t h e  resu l ts  o f  balancing t h e  accounts using trends,  t h e  next section presents a state -space 

formulat ion of the m easurement  e rror proble m .  The presentat ion is useful f i rst because i t  s hows the close relat ionship 

between the regre ss ion and trend approaches rather c learly, second because i t  provides a more formal just i f icat ion for the 

t rend approach than given so far, and th i rd because i t  becomes apparent that the balancing rule is, i n  fact, a Kalman f i lter 

applied to the unbalanced data. This last result is hardly surpris ing given that the Kalman fi l ter yields max imum l ike l ihood 

e st imates  and the ba lancing problem is e ssent ia l ly  one of  extracting a signal from noisy data .  

A State-Space Representation 
The balancing ru le obtained by Weale corresponds to a Kalman f i lter when the Xt vector is described by the fo l lowing 

state - space representat ion .  

( 1  ) 

(2)  

where x i s  the ( p x 1 )  vector 01 observed data at t ime t ,  x i i s  the true data , uno bserved,  E i s  a ( p x 1) vector 01 
m easurement errors and I denotes the identity matri x .  11x and 11 ( are normal ly  and independent ly distr ibuted e rror vectors with 

cova riance matr ices 0 and V respect ive ly .  Hence E, the measurement e rror vector, is normal ly  d i str ibuted with mean la and 

cova riance matr ix  V. 11 x is the so-cal led 't rue '  noise and 11 ( corresponds to the ' inexpl icable '  component 01 the 

measure ment  erro r .  

Y i s  a matrix 01 observat ions on a set 01 regressors that 'explains' x i, and l i s  a matrix 01 observations 01 regressors that 

e xpla in E. Let  A be the restr ict ions matrix such that Ax i = 0 and let AI be the lol lowing matr ix:-

where 0 is a m atr ix 01 zeroes. 

Pre -m ult i plying ( 1 )  and ( 2 )  by A and AI re specti vely we get:­

Ax= A£ 

6 
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E = ZB+ "C (4) 

I No te Ax·=O,AYC+AT)x=OJ 

This is a state s pace repre sentat ion of the accounting e rro rs, Ax, with E the u nobserved process variable be i ng gene rated by 

the second equat ion. Th is m odel can be e st imated us ing a Kalman f ilte r .  The f ilte r for Eis 

( Se e, fo r  example, Harvey Pl.) 

• 
x = x-E 

Hence the e stim ated balanced data x' i s  given by  

x· = x-ZB-VATIAVATJ -1A(X-ZB) 

whiCh ,  o f  course , i s  the ML estimator derived by Wea le .  

This resul t  has important theoretical and practical impl icat ions .  On a theoret ical l eve l  i t  dem ons trates tha t  the asym ptoti ca l l y 

ML estimator der ived by Weale corresponds to one particu lar state·space repre sentat ion , or more spec i f ica l ly  (g iven the 

observat ion e quat ion ,  e quat ion (1). is fa ir ly uncontrovers ia l )  one pa rt icular proce ss equation ,  equat ion ( 2 ) .  As argued ear l ie , 

for examp le ,  one  m ight  choose a proce ss equat ion where Y and Z are replaced by dete rm inist ic t ime  tre nds or ,  i ndeed, Y ,  Z, C 
and B could be chosen to def ine stochast ic t ime trends eg : . 

Z = (1 1 ) and B = (E 1-1 ) o 1 0 1- 1 

tn th is  case 0 I would  become a process var iable a lso .  

On a pract i cal level  we see that balancing co uld be achieved by d i rect appl icat ion of  a Kalman  f i l te r  to the acco unt ing 

residuals. The state · space model specif ied here is not the one usua l ly  em ployed for t rend f i t t i ng and regre ss ions howe ver . 

Rather the  state m at ri x  is the restr ict ions matri x .  The f i l ter  'exp la ins '  the account ing res idua ls  us i ng a l inear com binat ion of the 

unobserved m ea surement  e rro rs ,  and al locates the re siduals accord ing to the var iance·covariance mat r i x  V. 

7 
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Of course,  a s  noted earl ie r ,  V is unknown . In the Weale case , subst i tut i ng (4) i nto (3) we see that : -

Ax= AZB+ A 11 [ 

He nce we can obtain an  est i mate of AVAT by regressing the acco unting resi duals, Ax, o n  lpre -mul t iplied by A. The n ,  as 

Weale f inds,  becau se Ax' = 0 we can obtain e st imates of AVA T and VAT s imply by regressing x on l. A simi lar process can be 

u sed  i n  the determ inist ic t rend case . More genera l ly ,  V can be found by max imum l ike l ihood. To our knowledge ,  however, 

the software does no t  exis t  to handle these genera l  mu l t ivariate state-space mode ls .  

Values, Volumes and Prices 
A particu lar problem ar ises i n  that we are in te re sted in balancing data for both values and volumes.  I f  we balance the two sets 

o f  accounts  independent ly  t he n ,  apart from the fact that we are not maki ng use of  a l l  the i nfo rmation available, im plausible 

def lators may be im plied by the balanced accou nts .  To balance val ues and vo lumes s imu ltaneous ly ,  however ,  requires us to 

im pose the re str ictions that value = vo lume x price for each serie s .  These restrictions  are non- l i near and so cannot be handled 

in the matrix framework set ou t  in  previous sections. Weale(1) adopts an approach, sugge sted by R ichard Stone, whereby 

logarithm s  of the value, vo lume and price data are included in  the vector to be balanced, i n  addit ion to the values and volumes 

in  natu ral numbers .  In  the logari thm ic data, of  course , the non- l i near constraint becomes a l inear one . That is  : 

C = peC becomes log C = log C + log pe 

G = pgg be comes log G = log g + log pg 

and so o n .  The logarithmic data are not l i nked to the natural variables by any l i near constrai nts .  However,  i f  due account is 

taken of  the covariance between  each e lement  and i ts logarithm , then  the balanc ing technique wi l l  e nsure that the ba lanced 

value s are a lmost  equal to the exponents of the ba lanced values of the logarithms 

ie X I· '" exp [uogxl ) . ] 
The accuracy of the approximation depends on the magnitude of the adjustment  to be made. An important empi rical que stion 

is the actual magn i tude of  the d i screpancy between the balanced val ues  and the exponents of  the balanced values of the 

logari thms .  This can be inve stigated after the balancing has been carr ied out .  A further consi stency check is provided by the 

def lators .  The  imp l i ci t  de f lator of each i tem i n  the balanced accounts must be defined,  for each i te m ,  x, as P x·;:: X:. Each of 
x 

the se de f lators shou ld  be very lit t le di ffe rent from that de rived from the balanced logari thmic variable, exp« log Px)· ) .  

Weale goe s o n  to derive theoret ical variances and  covariances that a re  requ i red fo r  t he  V matri x ,  i n  terms of the variance of x. 
We have departed from Weale at thi s point  and chosen ,  ins tead, to construct these e lements of V us ing deviations from f i t ted 

t rends ,  as is done for al l  other variab les .  Our view i s  tha t ,  provid ing the trends are fi tted to the component series (ie volumes 
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and prices) consistent ly  w i th  the t rend fitted to the value series, so that the value = volume x price iden tity holds , at least 

approxi matel y, in  the t rends then the e mp irical covariances should coincide with the theore tical ones based on the variance of  x To 

the extent  t hat  they do not co incide , then the f i tted trends are not consistent .  T here is no reason to suppose, however, that 

the trend f i t ted to the value data is any more reliable than those fi t ted to the volumes and prices or, therefore , that the variance 

estimated from the value is any m ore reliable than t he volume and price estimates, which is an  assumption that We ale 

implicitl y  m a kes. Our success in e nsuring the value/volume restrictions hold are discussed late r .  

Application of the Trend Approach 

The argumen ts for using deviat ions from trends rather than from a regression have been set out  earl ier .  The  sect ion on a 

state· space represe ntat ion demonstrated the relat ionship between the two approaches as particu lar c hoices of a state ·space 

representat ion of the national  accounts data in  terms of the 'true' series and m easurem ent error .  If the software were 

ava i lable to est imate mu lt ivar iate state·space models then we would have a very general balancing algori th m .  Since we do 

not ,  then we have to conf ine ourse lves to specific models such as those that lead to the univar ia te regression and t ime tre nd 

approaches. On the latter, t he state·space representat ion leads naturally to choosing a stochastic t ime -trend model. At the 

time of  carry ing out th is exe rcise ,  however ,  sui table software was not ava ilable . The proble m ,  primari l y ,  was that only 

interact ive so ftware was available a nd ,  given the number of se ries involved , a batch process was requ ired . I nstead , then ,  we 

chose to use s imple mov ing ave rages . The moving average trends could be seen e i ther as a subst i tute for t he regressor set 

in the Weale approach ,  or  as an  a pprox imat ion to a stochastic t rend.  E i ther way, the m ethod is the same as that proposed by 

Weale save that the V m a trix is constructed using devia t ions from trend instead of  deviat ions from a regress ion .  

A problem wi th our approach ,  and wo uld presumably exist in  the regression approach too , ar ises when the published data 

al ready obey certain account ing ident i t ies but are involved i n  others that do not hold and are suspected of  suffe r ing from 

measurement  e rror .  Th is is most not iceable in the f low of  funds data where the ident i ties ho ld across l i nes , (eg  de pos its wi t  

banks equa ls the sum of  deposits placed by the other sectors) but not w i th in  sectors, hence the ba lancing i tems .  The 

identit ies usually only ho ld  beca use of  the way the published data has been constructed ,  ce lls of the flow of  funds matr ix 

calculated by res idual for exam ple ,  but it means that  the measurement e rrors are e ffect ively constra ined to obey som e ,  at  

least ,  o f  the account ing ident i t ies . He nce m ult iplying V by the restrictions m atrix, A , purges a ll the var iance due to 

measurement  e rror ,  as well as 'genu ine '  var iance , and leaves the m atrix AVAT singular .  The way we have proceeded is to set 

the ofl-d iagonal e l ements corresponding to covariances between flow of funds variables with each o ther ,  and with  real side 

variables, to zero .  As an  assum pt ion about measurement  error th is is probably reasonable , it is dif f icu l t  to i m ag ine ,  for 

example , why measurem e nt e rror in  one l ine of the flow of funds m atrix should be part i cularly strongly correlated with that In 

anothe r ,  or with a real var iabl e .  We have not, however ,  set the covariances to zero for real var iables which are constructed as 

a residual . One has to be left  w i th some uncertainty, however, as how successful ly  the 'ge nuine '  var iance is purged when 

some covariances have been set to zero .  The results fo r  t he  real side seem fa i rly robust , it is the ba lancing o f  t he  identi fied 

f inanCial trasact ions that is m ost affected. The remedy undoubtedly leads to more p lausib le balancing however. If the 

off-diagona l  e l ements are not set  to ze ro , or  so many are not set  to zero,  large offsett ing balancing adjustments result i n  the 

flow of  funds matrix that look quite implausib le .  The problem ,  in  fact , is remin iscent of the m ulti coll inear i ty  problem in 

regressions , where the resul t ing cross-product matrix of  reg ressors is s ingu lar ,  or close to s ingular ,  and large offse tting 

regressi on coeffcients are obtained .  One so lut ion i n  such cases is to do a r idge regression and our remedy ,  i n  th is balancing 

9 
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exercise , i s  similar though arguably more e xtreme.  Certa in ly our remedy is a compromise and this is an area where further resea rch 

m a y we l l  generate prefe rred so lu tions .  

The balancing was carried out us ing bo th  5 -term moving averages (5MA) throughout (weights: .125 ,  . 25 ,  .25 ,  . 25, .125) and 

3MA (weights :  . 25 ,  . 5 ,  . 25 ) .  We take the 3MA as the main case for the purpose of exposit ion. However ,  the resul ts seem to 

be e nco urag ing ly  robust to choice of  f i l ter as the later sect ions demonstrate when we compare the ma in case with 5MA and 

3MA u sing different weights .  We a lso compare our ma in  case with the CSO exerc ise, publ ished in their  February 1989 

Economic Trends a rtic le {1l and inves tigate the 3MA case when the off-diagonal e lements are set  to zero (except those 

required to e nsure the value/vol ume restr ict ions hold)  (3MAC). I t  should, however ,  be noted that the figures contained in the 

ba lanced accounts a re pr imari ly  designed to be i l lustrative of the technique and for practica l  purposes further adjustment of the 

figures (eg by constra ining variables) may be des i rable . 

(1) 
(2) 
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Chart 1: Residual error as a percentage of 
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Chart 2: Percentage difference between real 
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A Comparison of Published and Balanced 

Data(2) 

The Scale of the Problem 

Charts 1 and 2 show the large d iscrepancies be tween the 

measures of GDP .  Although the discrepancy between real GD PE 

and GDPO has worsened in 1988 relative to earlie r  years i t  is 

noticeable that the residual e rror as a percentage of  G D PE and 

GDPY has been larger in the early 1980s ,  consequent ly we would 

expect (and in fact find) some large adjustments in the ear ly 

1980s as wel l  as the late 1980s when nume rous comm entators 

have h igh l ighted the d i scre pancies .  C harts 3 to 8 plot the sectoral 

ba lancing i tems as a percentage of average GDP .  The changes in 

the personal sector and the overseas sector balancing i tem s a re 

part icular ly noticeable .  Such large balancing i tems make the 

interpretat ion of economic stat ist ics subject to a large degree of 

uncertainty. 
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Chart 3: TIle personal sector balancing item 
as a percentage of average GOP 
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Chart 5 : The overseas sector balancing item 
as a percentage of average GOP 
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Chart 7: The OFIs balancing item 
as a percentage of average GOP 
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Chart 4: The public seclOr balancing item 
as a percentage of average GOP 
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Chart 6: The banks' balancing item 
as a percentage of average GDP 
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Chart 8: The ICCs balancing item 
as a percentage of average GOP 
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Real GDP (Table 1 and Chart 9) 
The balancing adjustments to the four measures (including the 

average measure) of G D P  are very much in line with conventional 

wisdom. That is, the adjustments to the output measure are very much 

smaller in magnitude than those made to the other measures, and the 

runs of adjustments of the same sign, to the individual measures, 

supports the view that growth rates are more reliably measured than 

levels. It is interesting to note that the adjustments made to data 

pre-1985 tend to be much larger than those required in more recent 

years, with the exception of the huge £6 bn adjustment to the 

expenditure measure in 1988, and may possibly reflect problems with 

the chain linking of volume data (see C SO Blue Book for a discussion of 

� 
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Chart 9: Balanced GDPB, GDPE, GDPY, GDPO 
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the problem), certainly the increase in reliability seems le ss 

marked in the current price data (see Table 5). The 

generally larger adjustments to 1988 data is, perhaps, not 

surprising, Having been more recently constructed it is 

likely to be less reliable and subject to greater revision. 

The Expenditure Components of GDP (Table 2) 
It is never the case that the balancing adjustments to the 

components of GDPE are all in the same direction as the 

adjustment to the aggregate itself. This may, in part, be 

because measurement error in at least some of the 

components may be negatively correlated, but is much 

more likely to be because balancing is required between 

the current price real and financial accounts within the 

sector. Even in 1988, for example, where the 

expenditure measure of GDP is adjusted upwards by 

over £6 bn after balancing, consumer expenditure is 

nevertheless adjusted downwards by £1.7 bn reflecting, 

presumably, the £24 bn, in current prices, negative 

balancing item in the personal sector accounts. The 

counterpart to the adjustments to GDPE and 

consumption, for 1988, is in stockbuilding (£4 bn) exports 

(£2.6 bn) and investment (£0.9 bn), The adjustment to 

imports is relatively small in 1988, both compared to 

adjustments to figures for earlier years in that series, and 

compared to most other components . 



s 

Bank 01 England T echfllcaJ Sf1f166 P ape! I'fJ 27 

More generally, consumption has fairly consistently taken small but negative adjustments. Stockbuilding, judged by the 

magnitude of the balancing adjustments, is the least reliably measured of the expenditure components of GDP, followed by 

imports. Government consumption appears the most reliable, followed by fixed investment and exports. These rankmgs can 

vary from year to year, with 1988 being a notable exception. The magnitude of the adjustments, and to some extent the 

consistency of the sign of the adjustments, leaves the growth rates of the components not significantly altered. The most 

notable exception to this, of course, is in stockbuilding but here, of course, growth rates are not a particularly useful, or eve 

meaningful concept, given stockbuilding can take either positive or negative values and is extremely volatile. 

Output and Productivity (Tables 3 and 4 and Chart 10) 
By comparison with the components of the expenditure measure of 

GDP the average adjustments to the components of real output are much 

smaller. Only North Sea output has been revised upwards on average 

although without the relatively large (£0.7 bn) downward adjustment in 

1988 'other' output would also be raised on average by balancing. As 

employment is not subject to the balancing exercise changes in output 

feed directly into the output per head measure of productivity. The small 

adjustments to the output measures mean that productivity growth is little 

changed by the balancing exercise. The only slight exception to this is for 

1984, when the adjustments change sign for each of the output 

components, and 1988 when both manufacturing and' other' sector 

output have large downward adjustments. For both these years 

productivity growth is reduced by between 0.2% and 0.3%. 

Balance of Payments (Table 9 and Chart 11) 
On average the adjustments improve the trade balance by nearly £0.3 

bn, with exports being adjusted upwards and imports downwards. Only 

for 1980, 1981 and 1983 does the trade balance worsen following 

balancing. Net interest, profit and dividends are adjusted upwards on 

average although prior to 1984 the adjustment was consistently 

downwards. The large upward adjustment to IPD of £1.7 bn in 1988 

coupled with a £2.2 bn increase in exports results in the current balance 

being in deficit by £11.4  bn rather than the £ 14.7 bn suggested by the 

published accounts. Over the period 1980 to 1988 balancing improves 

the current account position by nearly £4.9 bn. 

Income measure of GDP (Tables 10 to 14) 
Over the period 1980 to 1988 company savings have been reduced by 

almost £4.0 bn as a result of balancing. The adjustments to company 

savings are relatively small, however, compared with the adjustments 

to current receipts of the public sector of nearly £1.1 bn per year (in 

absolute terms). These adjustments tend to be offsetting from one 

year to the next, however, so that the overall adjustment over the 

period 1980 to 1988 is only around £1. 3 bn. In contrast, personal 

Chart 10: Percentage adjustment to the componenLS 
of GDPO 
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, 185 3 659 3.802 -46. 122 0.078 5 .8 29 2.$6.i 2.076 U75 
, 18E 5.67 1  1 .675 21. DeO 1 .85 '  3 72'  1 . .08 010 325e 
1 187 5 4 1 9  1.288 32 �6 1 .06 '  5.312 7.�8 5.538 '287 
, eee 6 .66 , ' .82 ' " 2.336 0.513 -1 .032 1 1 .129 3.00< 2.588 

BALANCED GROWTH RATE S Of COMPONENTS OF G[)!>E ('If. CHANGE ON PREVIOUS V£AR, 

CONS F G x .. FCA GDPE 

' 180 0 033 ·5.503 -' 11.68 ' ' .765 -<1.2' 6  -2 .'2' ·2.218 -Z.696 
1 18,  -<1. 028 -1 1 1 0  1.311 0.361 -<1.717 -Z.1lS -Z.0I2 -1 .219 
1 182 \. 1 77 6.lS3 '-' 46' 0.7 1 2  0.7ti 3.'" ' .,.5 2 '24 
' 183 • •  07 '.113 -13'  4018 2.070 2269 1. 105 3.558 3 136 

' 184 1 .816 l.sos .oe. 1II.< 0.'72 7.0116 7.165 3213 2.131 

1 185 '. 625 3. 109 -5S , 2 1  0.255 5.17, '.155 2 720 3.306 
' 186 un 0.113 -26.BSO U75 UIO 1.225 '.53.4 2.850 
1 187 5.365 1 36 '  1 112.170 0.H2 5 136  7.0' 8 52'6 •. 632 
' 188 5.1, 3  ' 3. eo , XI '22 0.118 ' 216 lZ.530 3.210 • 1 1 8 
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'TABLE 3 

PUBLISHED COMPONENl'S Of GDPO (l 1ll5 PRICE S) 

OO'TH "PRO GO ONSO GDPO 

1 8.0 ,.8t53 9 70325 6 � O  1 25 , 32 �22 7 
, e8 '  '''"S S "'2' 0 Q76' • 137M ' 17'"3 2 
, 882 152.e2 8 I12SS. ' GOe5 6  157' 6.8 177569 6  
1813 157578 7 "'01 7 UM9.2 112,3 . • ..... 9 9  
" .. 1122'7.9 7086, 7 ...ue. 2 1I0I03. 7 11515, S 
INS 118306 , 72688 , 41373.0 11115.0 J05262 0 
1186 1710&65.2 7l36O .  U231 8  ,.,21.5 ,,,,110 9 
'187 '''' .:3.3 71$03 7 .s7, ... 'M30.5 »1986 2 
lM8 1 87257 .5 12937. 0 .s867.2 1 7D211 , 10&3 , 80 7 

8AL.ANCEO COMPONEN'TS Of GOPO ('US PRICES) 

OOTH .. PRO GO ONSO GDPO 

, e80 '."30 , 70313.6 Q665.6 '2573. 0 275552 • 
, e8'  '''997.5 16200.' Ql29 ' 1:ti4B 27' 874 , 
l e82 1525e2 2 l62e3 6 " ' 3 0 '5730.S 777750 9 
, 983 16n88 S " " 0 • 46027. 3 ' 7337.8 217294 0 
, 9" ' 12067 S 70165 S .. 235 0 ' 1268 , 28S4J6 0 
, e85 16e29" 7 726U S  ..,.8 0 " 9 1 4  0 305203 9 
l e86 1 76S98 8 7330, .2 .sH9 S '8' 28 8 3'.208 3 
, 987 , 87 , 6 0 9 n"" 9 .s627 6 , 153'  , 32876 ' 3 
' 988 186584.2 12707.9 .sI SS 0 , 7,.:3 , 34229. 7 

ADJUSTMENTS TO COMPONENTS Of GDPE ( l 8eS PRICE S ) 

OOTH "PRO GO ON 50 GDPO 

, ge: -23 8 58 0 35 6  59 e ' 29 7 
' 9 E '  , 6  72 8  68 0 , .. .  2iC> 9 
, 962 99 • 38 5 38 7 1 4 6 , 9- 3 
' 9 6 3  20H 31 7 58 , , 2' S '2' -
' 98< · ' 8� , ·96 2 - ' 03  2 - ' 3S 6 -S 1 S  5 
' 9 8 5  -8 < �3 6 -25 0 1 8 0 · 58 -
' 9B< , 33  E -S9 2 ·5e 3 2 3  , 7 . 
' 9 £ "  1 7 £  � ,  8 -e' .2 ·e9 • -234 9 
' 98E -6w ' ·229 - -1 1 2 2  1 1 3 9 "9' C 

PUBLISHED GROWTH RATES Of THE COMPONENTS Of GOPO ("lro CHANGE ON PRE VIOUS VEAR 

OOTH .. PRO GO ON SO GDPO 

, 98:  -,  '69 ..  683 1 .583 1 .378 -2 SS} 
' g e - .0 639 -5 869 o 30e 1 0.268 - 1 .356 
, 982 2 34' 0 ' 92 0.782 ' 3.199 2 , 63 
, 983 3.33S 2 798 2.027 8.528 3. 3� 
1 98' 2. 963 • 1 8 9  0. 139 6.e, 5 3 ' 6£ 
' ge �  '.35� 2 '33 0.078 2.669 3 1 4 6  
' 98£ •.  229 0 825 ' . 85 1 , 225 2 92S 
' 9 8 "  6.05 ' 5 64 8 , 06' -2. 593 • 7 ' 2  
, 988  5 '05 7.0 ' 0  0. S43 -1.585 • 3 , 

BALANCED GROWTH RATES Of THE COMPONENTS Of GDPO (,. CHANGE ON PREVIOUS VEAR, 

OOTH .. PRO GO ONSO GDPO 

, 980 - ' .348 .. 576 ' .765 2238 -2. 696 
' 9 8 '  .0.622 -5 843 0.384 '0. 82' , , 299 
' 882 2 , , 3  0 1 40 0.7' 2 1 2 792 2 , 2-
' ge 3  3 .05 2 786 2.070 1 0.2 ' 8  3 436 
, 88' 2. 7 ' 2 3."9 0 472 5. 36S 2 8� 
' 885 • •  61 2.5 ' 0  0.255 3.536 3.306 
, e86 •. 3 ' 3  o. eOt ' .875 1 . ' 36 2 e5e 
, 887 5.98 ' 5."9 0.992 -3.' 2' • 632 
, 988 5.00A0 6.800 0.'98 -7.'90 • 1 1  8 
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TABLE 4 

PUBLISHED ' 8AlAHCED PAOOUCTIVITY Ij MAHUFACTVRIHG.'OTH£R· , WHOlE ECONOMY 

!'ROMAN ""0MAH(8 ) I'fIOOTH I'OROTH(8) ""DWH I'ftOWH (B I 

1180 � 1  Z556 4 21' " 211 0.6 2167 .• 2168.2 
1 811 2666 0  2661.8 2127 , 21272 a..3 1057 6 
1 882 2144 I 2145 7  81U 2915 7 120,2 1203 4 

1M3 JO&6 , 1017.5 11M2 10002 13122 D57 , 
18&4 »n. 7 1273.3 873.6 29702 aut.' 10123.6 
1185 WO 6 1371 .6 1018.0 10'''' ...... 1487 .• 
, •• 6 1482 7 '""U "".3 " 00.5 _.0 "6.2 
1187 373i i 3737.0 '170.7 3171 .1 171122 .ai.5 

1888 K482 3838. 3 " 16.0 3'75.3 mu 37" .8 

(e.-eAlANCED 

PUBLISHED & BAlANCED PRODUCTIVITY � IN MAHUFACTVAfR'S 
& WHOLE ECONOMY (% CHANGE ON PREVIOUS YEAR) 

PROMAN pROMAN(B) ""DOni I'OROni(8) ""DWH PROWH(B) 

' 880 ·3 735 ·3 5 1 7  ·3.293 ·3.1 74 ·" .82 · 1 .n3 
1 88 '  . 379 • •  03 0.57 1  O.5.i 2.'14  2.'77 

l i82 5 6e '  1 625 3.oe8 " 33 •. 108 • 767 

1 883 1. 509 . .  87 2.126 2.186 • 7 1 7  • 789 

' 8e. 5.205 6.0 1 7 -0.755 -0.888 2.309 U8� 
1 885 3 1 40 3.2 1 8  1 .527 1 .&36 2 00B 2 1 66 

1 886 3.31 ' 3.283 2.626 2 709 2 503 2.528 

1 88- 7 079 7.080 2.339 2272 3.239 3 1 60 

" B£ 5 595 5.38- 0.480 0.1 33 ' .335 , 145 

( B ,.BALANCED 

� 

PUBlISHED.BALANCED ' ADJUSTMENTS TO NOMINAl. GOP (t MILLIONS) 

GDP9 GDP9(B) G0P9(A) GDPY' GDPY'(B) GDPYiIAI 

1 880 200453 0 I N896 i ·1.56 I ' "3n.0 IN''6 , ·380 I 
1 8 8 '  21 8736 0 216620 9 ·2 1 1 5 , 21nl 6 0  216620 , · 1 0iS  2 
1 882 23695, 0 236995 3 "'.3 231025 0 236995 3 · 1 029 7 
1 883 260027 0 2S'032 0 .ftS 0 �25 0 2Sta32 0 · 1 193 0 
" e. 2n,e 0 2m2. 5 le.&3 5 27817S.0 2711124.S ".9 5 
1 885 300U37 0 )05238 8 eo, 8 3Q6.t29 7 JIIIZ38. 8 ·1 ta i  
1 886 322550 0 322. 1 4  6 ·1 15 4  »18n.7 m.' •. 6 �6 S 
1 887 15279' 0 153401 0 ,, 0 0  JS22�. S 1530101 .0 1 1 OS ' 
1 888 38.0178' 0 3110>45 8 5764 7 JIIOei I.8 3IIOS45.8 .... 2 

(A).ADJUSTMENTS (B)_BALANCED 

GROWTH RATE S Of PUBLISHE D & B"LANCED NOUINAI. GOP (% CHANGE ON PREVIOUS YEAR) 

l i80 
1 98 '  
l i82 
1 883 
l ie. 
I i8S 
1 88£ 
l i87 
l i8B 

GDP9 

16 469 
8 1 2 1  
'.327 
8 739 

6 805 
8 5 1 7  
S i50 
8. 376 
8 068 

(B)-B"LANCED 

GOP8(B) GOPY8 GOPY8(B) 

1 5.279 1 8.122 15279 
'.856 8 1 88 1. 856 
• •  06 U28 ' .• 06 
.2i8 '.52' '.288 
. 066 '.5" '.066 

'. 043 8 788 '.043 
5 627 5. 4 1 8 5.627 
8 6 \ 1  • 4 1 6  . 6\ 1  

1 0.5 1 , 1 0.884 10.5 " 
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� 
PUBLISHED COMPONENTS OF GDPE CC MillIONS ) 

GDP� G� If �  l iIj  

l e80 2000153 0 .8022 0 .' U' .0 -2572 0 
l e8 1  21'736 0 5$457.0 " 304  0 -27U O 
1182 231851 0 10446 0  4412'.0 -" 88 0  
'883 210027.0 15873.0 "" 5. 0 '465 0 
,IIA 277N l .0 11871 .0 116025. 0 ' 271 .0 
'185 )()4437.0 73855.0 10283 0 Me o 
IN6 322550 0 716 12 0 �. O .... 0 
l ee7 3527el 0 15552.0 73' &3. 0 11138.0 
lN8 3147" .0 11 �7.0 .... 77.0 �.O 

BAlANCED COMPONENTS OF GDPE CE MIUIONS) 

, e80 
l e8 1  
l e82 
, ee3 
lea. 
1 885 
1 �86 
1 887 
I e88 

GOP� 

I IIIet6.� 
2 1 6620 � 
236e1l5 3 
2Se032 0 
27e�2' . 5 
3OS238 8 
322'" 6 
353401 0 
3eo� 8 

G� 

.802' , 
55517.2 
60532 7 
65�e 0 
69H1 6 
7'012 8 
78485 6 
�05 7 
e21211 5 

If� 1111 

.,373 7 4275 8 
" 076 0 -3853 , 
447'0 I -1373 I 
C8348 2 538 7 
55383 8 2715. 5 
� 1 9 7 1 077.3 
W055 3 73A • 

730n.2 1 724.5 
U l l �  7 1A31 . 3  

ADJUSTMENTS T O  COMPONENTS OF GOPE C C  MILLIONS ) 

GDP5 G9 IF9 119 

1 �8�  · "56 1 2 - -'0 5 -703 8 
1 9B '  ·2 1 1 5 1 6C 2 ·29 6 ·1 l as . 
1 982 44 3  86 7 38 5 · 1 85 I 
l ee3 ·e!lS 0 e6 0 ·�7 _ ·e26 3 
1 984 1 � 5 ·79 • , , 6 0 I"" 5 
1 �85 '01 e 5 7 8 7. 5 508 3 
1 88E. · 1 � ' · 1 26 • " ' 9 1  35 • 

1 9E '  6 1 0 0 . , . e.  3 ·340 7 686 5 
1 986 576.< 7 582 5 1 509 2 4027 3 

C� .� we n 
" 7* 0 128215.0 1712'.0 ",75 0 
153566 0 17184 0 100&21 .0 42'15 0 
I�5 0 7301 5.0 "'. 0 -".7 0 
' ''''' '.0 .. , .0  77115.0 _ 0  
,.7.84.0 12341.0 _7.0 12510 0 
2U535.0 '112712.0 "' 141. 0 141723 0 
237140 0 .... 75.0 '01 ..... 0 1H84 0 
25tt&6.0 107240.0 112QeO 0 . , 72 0 
210708.0 '0771 5. 0 la&7tIII.0 "' 3 1 .0 

et .� M� n 
137632 6 12 .... 8 5101 3.2 ....... 8 
I U26Q. 1 17116 � " ,21 , 42445 ' 
,1162' 6 72t52 5 17i43 0 41468 0 
llo45e5 , 10421 .1 771130 , .1373 I 
, 87378.2 mc7.2 82S02 0 52623 3 
215352.5 103021 I 180 ". 3 U718 I 
237'32 � 11314 e ' 01 071 .3 l2'e 0 
2S� 1 8  3 1071 21 .e " ' 345 7 .. 00 8 
2883118.3 , ot87 • •  , 25 16e 6 75587 0 

ce X9 M9 TE 
-263 - -1 1 .2 38. 2 ·30 2 
·3OS.2 ·7 I 707 • · 1 8  6 

7U -t2.5 ·12 0 1 0  
-23 6 · 1 1 �.2 35 • -'E 9 

.,  I S  8 l N 2 -45 0 43 3 
· 1 82.5 23� I · 1 5 1  7 ., 9 
·207 1 ·eo 1 .. 72 7 -203 0 
·347 7 - 1 1 8 1 .73A 3 · 1 70 2 

·1307 7 2 1 5 9  • 370 6 CS6 0 

PUB ISHED GROWTH RATE OF THE COMPONENTS OF NOUINAl. GDP (°4 CHANGE ON PREVIOUS YE,t.R , 

GOP9 G9 IF9 119 C9 X9 M9 TE 
1 �8� 1 6 .65 26 063 1 2 555 ·218 � 1 6.21 9 " "  I 5 836 22 �36 
l eel  9 1 21 1 3 1 2 7  .().6 1 8 7 .621 1 1 .'" 7.577 ' 8� 16 '22 
1 982 8.327 U9E '.522 -57 081 e 7� 7.860 '2 602 1 '2' 
1 ge3  e 739 U7E . .  58 -223.3 1 6 1.537 ' 0.307 ,.  'e3 6 44 1 
l e84 U05 6 069 ,3 1 85 -'3.2'2 6.�7. 1 4 66 1  1 9 375 6.308 
1 885 e.5 1 7  5.845 1.556 -65.232 e ' 3 5  , ' .297 6 W5 7.879 
1 88E. 5.e50 7.W9 6.587 22 847 '0256 .. l eo 2.3�e 1 0.527 
, e87 �.376 7 '" ' 3 865 .. 4�8 1.3�5 '.eOl , 0.376 . 738 
'888 e.C>6e 7. 007 ,a lee ' 3 1 .589 " .125 0.'-'3 " . 348 1 0.2Oe 

BAlANCED GROWTH RATE Of THE COMPONENTS OF NOMINAl. GOP C.,. CHf.NGE ON PRE VIOUS YEAR 

GDP9 G9 IH 118 ce xe Me n 

1 �80 1 5.279 26 1 06 " .352 -2'6.382 16.215 ".073 6.488 22 553 
, e e l  8. 856 '3240< .().720 2O.W " .355 7.7OS 5.370 '6 465 
,U2 e.'06 8 034 •. e20 .s.268 , 0.025 7 .779 " . 1.8 e H7 
1 883 1.2!I8 '.ee l •. 065 -'3�230 1.'" ' O23� , . 700 6252 
' e� '.066 5.185 ".552 404 '03 '.e25 ,5.077 ,. 6ee 6 583 
l ee5 8.043 6.048 l.ot3 .-0.328 e ' 07 ' 1 .3 1 7  7.040 7.71 1 
,U6 5.627 7.3� 6.0 1 7  -3' .&30 , 0.253 .. .soo 2 078 1 0 1 78 
' 887 e 6 1 1  7.448 '. 085 134.832 e.344 .... 0 ' 0 1 65 1 1 1 8  
, eee ' 0.5 1 I 7.873 2O. 5� 272. e36 " .'" 2.U9 '2 . , 5  " ' � 

H,Ae 
571 i C 
&36, 0 
se l 1 0  
1269 C 
7538 0 
7202 0 
" 08  0 
lOa. 0 
5162 0 

ES.t.8 

5744 5 
1A01 0 
IIOS 5 
1216 8 
"83 
7"� 5 
" OS  v 
605� 6 
�76 ' 

ESAS 
25 � 
32 C 
·5 5 
1 7 8 

·� 9 
�2 5 

·3 C 
·2' • 

·383 ' 

ESAS 

23 1 75 
1 1 36£ 
.. 76'  
He2 

20 242 
.. ' 5 '  

· ' 5  1 9: 
.() 3;, 
·3 ... 

ESAS 
2' 59, 
11  ", 
-8 3C, 
I.2S · 

1e on 
.. 'SE  

. ,.  6 1 :  
.() 7 •• 
·HS· 
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TABLE 7 

PUBLISHED STOCKBULDING BV 5E� (t WIUJONS) 

• me u In -=e 

' .. 0 -2572.0 112.0 .-.0.0 .aIOO.O 1.0 
, .. ' -2711.0 .a3.0 "" .0 -1533.0 1.0 
'M2 ·1 '''.0 " 1.0 11.0 ·1_.0 '.0 

1113 '_.0 _.0 '12.0 .7.0 •. 0 
, .... 1271.0 ·'71.0 '13.0 ' •. 0 2U 
, e85 _. 0 00.0 �.O ' •. 0 0.0 
'M6 _.0 �7'8.0 171.0 107.0 0.0 
, e87 ' 038.0 ·'728.0 av. o 1477.0 0.0 

"as 2�.0 '-.0 ".0 11'1.0 0.0 
aAlANCED STOCKBUILDING BV SE� et YLUONS) 

118 IOe U In lFe 

, .. 0 .s27!>.& 1SU 4IJ7.7 4120. 1 '1.5 

1118 -3ts3 • "".0 412.6 4Q2.v )0 1  

1 118, ·1 373 , 4 1 1 . 7 .. .5 ·'1762 U 
l e83 538 7 .3.8 ' 1. 2  ·71.0 52. 8 
l eBA 27 1 5.5 7.6 240. 8 24582 U 
le85 '077. 3 445.2 ·'5.3 Io&4.e 2 .  
l e86 no. • 0621 2  355.e .7.6 2 0  

, eB' ' 72  •. 5 -&10.2 3072 2' 01 .2 ·3 8 
leBe 1013 ' .3 ·'0 .• 100. 3 1826. e ".5 

.t.DJUSTIoIENTS TO STOCKBUILDING BY SECTOR (t MILLIONS) 

119 IIGe lue lIIe lIFe 

l ee: ·703 8 ·12&.5 -47.7 -420.1 12.5 

l ee ' ·1 1 85 • -21 5 0 ·1 01 .6 ... U 2' I 
l ee, ·185 , .... 3 �.5 ·2'0.2 2 9  

l eB3 ·e26 3 .'401.2 ·22. 8 ·77 •. 0 , . 8 

, eBA lUA 5 178 6 57.8 1223.2 ·1 5 , 
1 8e5 50B 3 25.2 2. 7 .ss. 8 2 • 

l Uf 35 '  �., ·'5 I 80. 6 2.0 

1 8e 7  Ut 5 47. e 112 12 •. 2 ·3 e 

I U S  '027.3 258 6 142.3 .1 1 .8 ' •. 5 

PUBLISHED GROWTH RATCS Of STOCKBUILOIHG BV SECTOR I"" CHANGE ON PREVIOUS YEAR) 

119 11G8 1U9 1118 11F9 

leeD ·2' 8. 0 �7.5 ·11 1 .5  -238 , · 135 3 

1 88·,  7.6 ·1 '2.6 ·'2 I ·2.6 SO D 
l ee2 ·57 , .' * 6 ·'27.5 ·),&2 ·5S 6 
, U3 ·223 3 43. 8 127. 6 ·"' .8 ISO 0 

lIIBA ·'32 ·'28 6 •. 6 772 ·36 e 

UBS -65.2 445.6 ·121.8 �.7 ·100 0 

' U6 22. 8 ·21 . 0 ·'1127 .5 127.0 HIA 

lM7 48.5 12 0  -22 I 13.0 H/A 

' NB '31 .6 �.O 2U 16.7 HlA 

aAlANCED GROWTH RATCS Of STOCKBUILDING BY SECTOI'I I"" CHANGE ON PREVIOUS YEAR) 

118 IIQ9 we '" 11F8 

l NO ·216 . -6072 ·17'8.6 -225.V ·202 , 

1 88 1  20.7 -215.& 1 .6 1.7 12.6 

lV82 -45.3 -266.0 ·127.0 �2 .77.1 

, as3 ·1 :J11.2 '0.2 2e2 -IS. V 165.5 

1 811-1 �. I .... 3 120.5 -32110.5 -13 , 
, ees  -60.3 5T75.7 ,'06 .• ·73.8 ·72 S 
1 886 ·,u -21 7.1 ·2422.5 38.2 ·17 • 
'887 ,),& 8 30.5 ,' 3.7 1�. ' ·286 . 

'NB 272. e ... .5 12.8 '12.1 �6.3 

18 



Bank of England T tc:I>rttai S.". PIPI" No 27 

TABLE 8 

PU81ISOiED FIXED INVES'TMEHl BY SECTOR (t MUIONS) 

Fi lFGi FJi Fill FFi 

'''0 .1M l .0 '2152 0 an. 0 ' ... 3 0  1232 0 
1881 .1)()4 0 ' 1 3$8 0 '716 0 '''1 6 0  "" 0 
1 882 .... 24 0 ' 1� 0  " 187 0 '5282 0 1206 0 
1 .. 3 4161 5.0 '1681 0 13786 0 '&180 0 1338 0 
, .... 15025 0 " 788 0 ,.ua O '11&5 0 7024 0 
' .. 5 102.3 0 '2240. 0 ,..s2 0 "712.0 7I2i 0 
' .. 6 I42S4 0 '2558 0 , 7It8. 0 "'.0 "", 0 
' .. 7 73163 0 " ", 0 21018 0 »1�. 0 "'" 0 
' .. 8 ... n.o ' 0437.0 270t5. 0 J7375. 0 1 1 570 0 

BALANCED FIXED .,VESl\oIEHl BY SECTOR (t MILLIONS) 

Fi lFGi FJ9 Fill FFi 

1 880 41 373 7 1 ' ''2 7  '1 57.2 1 5001 . 8 5331 8 
1 88 1  .' 076.0 1 1 066 3  1657 0 141138 7 571 2 4  

11182 401740 I 1 1 367 I 1 1 7i2 0 15375 0 1328 " 

1 883 �8 2 13382 7 13:565 6 11061 8 5507 4 
l i60 55383 8 1 4 1 60 . 3 14802 4 18283 0 6781 2 
l i85 eo.o l i 7 12367 5 1 5530 3 24692 8 n66 8 
1886 60055 3 12648 5 1 7888 9 lie 1 56 8 7 1 4()  7 
1 887 73077.2 1 1 707 9 2 1 039 9 318 1 8 3 " se I 
1 888 " " 9 7  1 1 27 1 .5 21132.2 371.5 9 ' ' '36 5 

ADJUSTMENTS TO FIXED INVESTMENT BY SECTOR (t t.AILlIONS) 

IF9 IFG9 FJ9 FI9  IH� 

1 98: ·80 5 · 1 69 3 · 1 26  8 1 08 8 1 06  e 

1 g e '  · 2 9  � ·29 '. 7 · 1 59 0 222 7 1 98 " 
1 98, 3f 5 -61 9 · 1 OS  0 63 0  122 , 
1 883 ·87 . ·206 3 ·230 • 1 7 1 8 169 < 
1 88< " 6 C 366 3 264 , ·272 0  ·242 6 

1 8e� 7, 5 127 5 78 3 -69 2 -62 2 

1 08E -4 1 9  • 80 5 ·1 ID I · 1 7i 2 ·220 3 
1 ge - · 34 C  7 239 � -49 I ·276 7 ·254 9 

l i86 1509 2 134 5 1 037.2 .� 1 · 1 33  5 

PUBllSOiED GROWTH RATE S OF FIXED INVESTt.AENT BY SECTOR ('11. COiANGE ON PREVIOUS YEAR, 

1F9 IFG9 FJ9 Fig IFF9 

1 98 e  1 2 555 12 665 1 3.802 6 09 1 32 69'  
11 18 '  ·0 6 1 8  -6.534 4 .653 ·1 1 8 8  5. 3 9C 

1 88, 8. 522 0 625 22 448 3 8 " 1 2 55C 

1 8e3 1 "58 ,. 9 1 7  1 5.862 3 9 " · 1 3 98t 

1 984 13 1 85 1 .523 6. 1 03 23 128 31 S8S 
l GSS 8 556 · 1 1 29 '  5.56 1 26 563 " 46 � 
1 98t 6.5e7 2 596 16 -'83 6.357 ·5 976 

1 88 7  1 3.865 .. 680 1 7.1 68 22.2·7 ".264 

1 888 1 ' 1 98 -. tiO 28 -'79 1 6.089 37. 558 

8AlANCED GROWTH AATES Of FIXED INVESTI.IENI BY SECTOR ("4 CHANGE ON PREVIOUS YEAR) 

IF9 IFG9 IFJ9 IF III IH9 

1 880 " .352 8.61 0  8.832 7.533 37 695 

1 88 1  .0. 720 ·7.607 4.365 .0.420 6 998 

1 882 1. 820 2. 7 ' 8 23. 386 2.82 ' 1 0 784 
1 883 1. 065 1 7.732 15. 04 , 4. 467 · 1 2 873 

1 9 60  14.552 5 .... 0 8.154 20 1 1 7  23 129 

1 885 8.093 ·12.885 4.2 1 3  27. 888 ".535 

1 118 6  8.01 7  2.272 15 187 5.829 ". 062 

1 887 1 •. 085 ·7 £36 1 7. 6 " 22. 027 14.22 ' 

1 888 20.560 ·3.728 33.709 1 6.378 40.220 

1 9  
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TABlE • 
f'UauSHEO COMPONENTS � n4E &ALAHCE � PAYWENTS (t MIU.IONS) 

n Iot9 111>0 EGTA UTA aAl 

'''0 12826.0 17S24.0 ,'''.0 '710.0 I00I.0 " 22.0 

"" 17'�.0 10421 .0 1210. 0 '107 .0 .,.0 1136.0 

, .. 2 73015 0 �.O ''''. 0 '718.0 -4.0 �.O 
,M3 1D64 1 .0 "'115. 0 "'7.0 '130.0 .ao.O .83.0 

, ... 12348.0 12117.0 6632. 0 IDIU ,*-0 2Ono 

'115 '112712.0 "' ''.0 1747.0 1132·0 .-.0 D55.0 

, ... 11475.0 '01 50&4. 0 .... 0 12:13.0 '-'.0 111.0 

,,,7 '07240.0 " 2010.0 1317.0 »N.O ,".0 .2t05.0 

' .. 8 '0"'5.0 1247119.0 1001 .0 12fi.0 11'.0 .'�.O 

8AL.ANCEO COt.tPONENTS � n.E &ALAHCE � PAYWENTS lE tA.LJC)M5) 

X8 M8 aIPO EGTA UTA aAl 

, .. 0 12""'.8 510132 Qt 4  '75U IOU 2336 4 

l e81  17686 8 ,, '21 4 710. 6 "" .0 �.4 5163.5 

'882 72952 5 lnA3.0 lG 4 '5001.3 �U 'NO S 

l eaJ �21 8 m30 4  1638 4  '632. 8 .S2U .026 8 

"'" 112!>A7.2 112502 0 '800 8 2410.5 �.5 281 i  I 

l eas l C0021 I teO".3 2N8 1 3214. 6 -324 6 .,05 0 

1 186 M38A 9  1 01 07 1 . 3 aJ7i 3 2023. 5 •. 8 766 2 

l e87 1 07 1 21 9  1 1 1 3045 7 5!>A2 I ,,113 I 162.5 ·2037 A 

1 I8e l O8e" • 1 25 1 68 6 7181 .2 SAe7.3 ,, 3 I · 1 1 �4.5 

ADJUSnAE NTS TO n4E COMPONENTS Of n4E BALANCE OF PAYloA£NTS (t MillIONS) 

X9 ... 8 81PO EGTA UT" IW. 

I eee -8 1 2  388 2 -332 A ·20.1 2.8 ·785 6 

l e e '  .7 , 707 A �8 ' •. 0 U .1072. 5 

l ee? � 5  ·02 0 ·20 6 .2104 7 . 1 .8 2!l5 5  

l i83 · 1 1 8 2 )5 A  � 6  �e72 0.1 133 e 

l e", lee 2 ..as 0 .u 8 " 1 .5 · 1 .5 142 , 

l e85 239 I ·151 7 241 I .1 ".4 .0.6 750 0 

l i8. ·eo I �72 7 23.3 �.5 02 115. 2 

1 887 ·, , 8  , .� 3 1SS I .... 8 . 1 .5 167 6 

li88 21 59 4 370 6 1610. 2 228.3 0.1 S2.a 5 

20 



86r1k of England TfICivIJaM S.,. Papw ttl27 

TABlE 10 

Pl18USHED CIOIoFONENTS Of nE �Al IfCOlo£ IoIEASVRE Of OOP (t MIlLIONS) 

GDPY9 'YOC yt) se EnA TE YSA Y,IG ED8T IIIP() 

'110 'I93n.o 11452.0 ,.,'51. 0 22253.0 204. 0 "75.0 1311. 0 �4.0 1 1  .... 0 -1. 0 

,., 21nll.0 1 12339.0 1 1'12  .... 0 �. O �.O 42465 0 5974. 0 31242. 0 IJ458.0 1 210 0 
1 M2  231025. 0 I:MtOII. O ,.,211 .0 �" . O �. O �7.0 4278.0 31564. 0 1 41301.0 '_ 0 
'113 :zeot25. 0 ' '' ' 37.0 201132.0 32224. 0 -330. 0 �.O � O  31843. 0 '_. 0 ",,7.0 
I ... 2781 75.0 141 112.0 Z2OI9t.O 37318 .0 -312. 0 52580 0 "'96.0 Q02O. 0 II3t4.0 402 0  
1 185  3OS42t.7 153093.0 231804.0 41053.0 -32 •. 0 58723.0 21 1 6.0 467112. 0 " ' ''.0 2747 0 
1 �  3219n. 7 160693.0 258946.0 43 1 33.0 -'7.0 12694.0 20". 0 50823. 0 1 71 1 0. 0 S3SS 0 
'.17 352295.5 1 70888.0 275316.0 55215.0 114.0 .,n.o 4" 5 .0 5�. 0 11401 .0 5J117 0 
1 988 3!I0991 .' 117683.0 3030S1 .0 101".0 313.0 75131 .0 1OtO.0 5431 2.0 11155. 0 1001 .0 

8AL.AHCED OOfooFONENTS Of THE NOWIW. INCOME MEASURE Of GOI' (t MUIONS) 
GDPY9 'YOC yt) se EnA TE YSA YJO EDl!T 8IPO 

1110 ,""' .. 115128 1 ,.,' •. 8 22070.3 206.1 ...... 1 1414.8 25469 4 1 1504.7 .sa • 
, . ,  2111120. ' ' ' '074 7 1 7t 1 2  •. 0 235 1 1 1 ·55 4 42445.4 12. ' .2 31 1 57. 1 13429 8 ,.., 8 
1 912  231995.3 lMSn. 7 l t1 1 16  0 2.963 8 "9.' 46468. 0 4551 . 3116S3.4 14874.2 1425 4 
1113 2St032. 0 132$51 . 1  20lI051 .8 311188 .8 -329 9 49373. 1 4704 • 31801 . 1 14892.8 � .  
1 ... 2 7992 • .5 l4280t • 2Z1 " ' .0 37332 9 -313.5 52623.3 31311 • 430n. ' 11519 • 4900 • 
1185 3062311.' 153278 . zaa2.' 4On •. 7 -32. 8 5671 '. 1 2710 I 487115 4 ,.'21 .3  2188 I 

HII6 322.".8 180290 • 2S73n. 4 43 1 7. 5 ·. 68  12." .0 ' _ 1 50lI5l .  1 71CXl  0 5319 3 
, . 7  35340 1 .0 1 7 1 318  9 271038.2 54724.1 1 82.5 Il001 .8 4243 4 52588.7 11547.1 5542 1 

I till 3t0545.' 1 110746. 1 �.3 58 1 115.5 31 3. 1 75587.0 5367 4 54 1 71. ' 11803.3 7181 .2 

A[U)$l\IENTS TO COMPONENTS Of THE NOMIoIAl INCOtolE t.(EASURE Of GOI' (t WIlUONS) 

GDPY9 roc YO SC EnA TE YSA YJO EDl!T IIIP[) 

1 110  -38:). 1 -4123 9 45.1 ·1 82 7 2.' -30.2 23 8  -54.5 1 5 7 -332 • 
' " , -1 0115.2 - 1� 3 ·1 20. 0 ·30 9 4.6 -IU 2672 ... .. ·21 . "'9 . 
1 982 · 1 029.7 -330 3 ·115.0 -5272 · 1 .9 1 .0 m 4  ·20.8 .1 59  • �.I 
1 983  · 1 113.0 ·1 � 9 -802 -355 4 0 1  •. 9 500 . "' ., ."' . -20U 
1 914  1 7".5 1 827 7 212 0 -6S , ·1 .5 43 3  �7.6 52.9 115 • .... 
HI85 -1 10.8 1 15.7 711.' ·321 3 -0 6  .. 9 -1 05.2 ". 8 2.3 2.1 . 1  
l t86  431.' -402 6 431 . 4 . ' .5 0 2  ·203 0 ·31 5.2 35 .  t3 0  23.3 
'"7 1 1 05 4 5 1 0 9 1152.2 ·560. 2 · 1 5 ·1 7'0. 2 -671 6 35.7 146 6 1 55 I 
1 988 _.2 3065 , . 146 7 · 1 938 5 0 '  456. 0 ·722 6 . 1 35  1 1 48 3 1680 2 

PUBLISHED GROWTH R,HES Of COMPONE NTS Of THE NOMINAL INCo,",[ IAE Asunf Of GDP I'" C:HANGE ON f'1l(VIOUS YEARI 

GDPY9 YGC YD se EJTA TE YSA Y.lG EDBT BIPD 

1 980 1 6 1 22 22 090 1 7 9 1 8  · 1 6.399 5 1 55 22 936 ·27 679 22 0<>5 23 498 ·1 '6 266 
1 9 8 1  9 1 98 1 6 4 7 1  1 0 049 5 792 · 1 29 . , 2  1 6 4;>2 ·6 525 22 402 1 7 1 38 ·71 7 347 
1 982 9 328 1 1  1 88 '.532 8 279 ·20 000 9 424 ·28 423 17 099 1 0 220 1 9 504 
1 983 ',62 1 7,389 7 764 26 . ' 3  587 500 6 44 1  · 1 684 . 908  0 337 96 888 
1964 6.6 1 1 5,<>52 7, 164 16,QS6 1 5 758 6 308  6.946 7 974 1 0 1 45 55 673 
1985 t, 798 . 437 • 1 06  9 773 ·1 5 1 83 7 879 ·37,367 . 768 10 522 ·38 0 1 9  
11166 5, 4 1' . �  7,597 5,067 ·70 062 10 527 ·28 480 . 615 · 1 705 94 976 
1 967 U I I  1 340 7 1 77 21 1 73 ·269072 8 738 1 44 042 3 004 3 31 8  0 579 
1988 10." . 828 1 0.046 8 771  90 !1!>4 10 208 23 906 3 347 1 380  1 1 .398 

BALAHCE D CiAClWTti RATES Of COMPONENTS OF THE NOt.IINAI. INCOME UEASURE CY GDP 1% CHANGE ON PREVIOUS YEAR) 
GDPY9 YGC YO SC EJTA TE YSA Y.JG EDBT B IPD 

1 180  1 5279 1 t,949 1 7.1 1 6  · 1 6 455 5,999 22 553 ·23 764 21 . .. 21 701  · 1 39 278 
1 98 1 ',156 15,91 0 9 942 6, 528 ·126 793 16 465 ·2 704 22.33 1 16 731 ·243 !J34 
1 982 t,406 1 2 157 '.552 6 1 79 ·9,88 1 9 . 77 ·27. 074 1 7.352 . 268  87 4 1 1  

1 983  9298 1,4" 7.776 27.659 560 807 1.<>52 3.369 1 .155 0 1 <>5 85 090  
1 984  '.066 7.658 7.342 17 1 46 16.<>52 6.583 ·" 0 1 4  .220 12 ... 5 85 75 1 
1 985  ',()43 7,33 1 '.003 . oe5 ·15 373 7. 7'1 ·29 377 ',119 t297 ·39 028 
It86 5,627 4.574 7.742 6.0 1 5  ·70, 1 76 1 0 1 78 ·37,332 . 706 · 1 .205 10 022 
1987 9.11 1  lI,t30 7.2S0 26. 753 ·267 907 1. 1 1 9  1 49 789 3,402 3.601 3 027 
1988 1 0.5 1 1 1 1 289 9,733 6.342 112 646 1 1 . 154 26 488 3.020 1 .378 38.597 
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T*JlLE 1 1  

PU8L1SHED COt.lPONEN'TS Of PE RSONAl. DISPOS*JlLE INCOt.lE (t MIU.IONSI 

VD YWS YEC Y.IG YR.J YSE VDU 

1 880 1 60 1 5 1 0 I I IlOO5 0 11634 0 25S24 0 1381 . 0 17485 0 .. 85 0 
1 88 '  l 7'2U C 127184 0 21 700 0 " 242 0 '091 7.0 , ..a6 0 '72\1 0 
1 1182 1 11 1 28 1 0 136245 0 22376 0 365&4 0 '21 54.0 22'066 0 1 1 06 1 0 
1 883 206 1 32 0 IU46. 0 241 1 1 .0 3N43 0 13313 0 a.&623 0 12292 0 
1 8&0  22Oi.9 0 I �I 1 8 0 lNgaO 0 � O  1� 0 r71".0 12530 0 
,885 na804 0 16I5U O 2I04Il 0 t67112.0 110&43.0 "'.0 14270 0 
1886 ��6 0 1 126n.0 21gae 0 10&23.0 , .. , 3.0 11212.0 15093 0 
11187 275386 0 1 885 1 5.0 27lI64 0 62SS3.0 17117!>. 0 a.cI505.0 16533 0 
, .. 8 30305' 0 22,"0 0 28823.0 60&3,2 0 111567.0 .132. 0 2,046 0 

aAlANCED COMPONENTS Of PERSONAl. DISPOS*JlLE INCOME (t MIU.IONSI 

VD YWS YEC Y.IG YR.J YSE VDU 

' 8eo 160'86 6 I I  ... e 8 I�.5 ZS4611 4 83711. e 1749' , "80 5 
1 98 '  , 76 ' 24 0 ,27.20 9 21 704.8 , , ' 5 7  I 10925.0 1 � ' 42 8702 0 
1 982 " , 1 86 0 136250 0 � .  36563 4 1216U 22067.5 10980 4 
1 1183 20605' e 'U420 A 24086 7 311e0 1 . 1  13407.5 24530.0 1 2 1 85 7 
1 88' 22 , 1 8 , 0 155204 4 24 .. 3 4  U072. II 14231 .5 27138 6 12667.2 
1 985 23e882 9 166586 2 �049 0 46765 4 I s.w...5 2U95 0 14224 0 
1 986 257377 4 " 27' 5.2 �99' 4 �e 4 '''04 I " 254 .2 1533 3.5 
1 g e 7  276038 2 I IIe643 1 27985 , 52588 7 ,7e54 0 34053 0 ,6934 6 
1 986 302904 3 22 ' 974. 5 29836 9 64 1 76. 9 18563 0 361103.2 203s.< , 

ADJUSTME NTS TO COMPONENTS OF PERSONAl. DISPOS *JlLE INCOME (t MIU.IONS, 

YD YWS YEC Y.IG YR.J YSE VDU 

1 88:- 45 6 ·6 2 8 5  ·54 5 · 1 .2 6 1  85 5  
1 ge '  · 1 20 C � ,  4.8 .... 9 1 0  112 ·27 0 

1 98? ·95 0 5 0  · 1 1  6 ·20 6 , 5 6  1 .5 ·80 6 

1 9n ·eo 2 -4lI 6 ·U 3 " ' .9 24 5 7.0 . 1 06 3 

1 9S-< 282 0 86 A 13 A 52 9 -23 5 · 1 0  A 1 37 2 

1 8E :  78 9 20 2  1 . 0 � 6  1 .5 ·3 0 "E � 
1 98E 4) '  • 38 2 1 1  4 lS A  -8 9 2 .2 2AO 5 
1 S E - 652 2 12e  , 2' , 35 7 ·21 .0 ·2 0 AO'  6 

IIee .'4€ 7 84 5  1 3 9 · , lS  , ".0 ·28 8 �61 • 

PU8�ISHED GROWTH RATES Of COMPONENTS PERSONAl. DISPOSABLE INCOME (t MILLIONS 

YD YWS YEe Y.IG YR.J YSE YOU 

1 8 e :- 1 7  " 6  1 8  479 20 827 22 025 18 �6 1 0.65 ' 25 9�B 

, lie ', 1 0 04 9  7 46 ,  1 6 �  22 402 16.374 1 0 llBl ·1 .578 

1 982 8 532 6.538 3 1 1 5  1 7.099 1 1 .33 ' 1 3 7 , 3  1 3 69 '  

' lie:: 7 7&A 6 no 7 754 I !I08 1 0 1 1 2 " .' lS  1 1 129 

1 9S-< 7 ' &A 6 633 3.6()4 7.97A 6.51 6 1 0.70B 1 .836 

, lie: 8 1 06 8 670 4275 1 76e 1.33A '.81 1  1 3 8B '  

1 98� 7.59 "  1 37 '  3 609 1 6 1 5  ' 87,  7.n3 5 767 

1 987 7 , n 8 67C 3 6 ' S  3 4()4 6 8 " us. 11 54 ' 

1 98B 1 0 046 " .n5 6 648 3.34 7 '.857 .... 8 27.29-

8.+.LANCED GROWTH RATE S  Of COMPONENTS,PERSONAl. DISPOS*JlLE INCOME (t MIU.IONSi 

VD YWS YEC Y.IG YR.J YSE VDU 

' II8� 1 7.8 ' S  , .  4 1 2  20 762 21 .&48 20.204 1 0.72 ' 25.539 

1 ge '  II �2 7 4 , .  ' 6 420 22 33 '  le 473 10.895 ·2 79' 

1 982 • .552 6.5� 3.039 1 7 .352 ' 1 .3112 1 3 667 1 3 , n  

I 11S3 7.ns 6 73 ' 7.7� 1.655 1 0 1 72 I 1 . 1 59 1 0 1176 

I 11 &A 7.342 6 728 3 72 '  1220 " 46 1 0.634 3 95'  

1 985 1 003 8 622 422- 1 6 1 9  1. 52' 6.84 1 12.29: 

l 11S6 7 742 1.38 ' 3 &A9 1 706 1 8C3 7 79'  7 eo: 

' IIe7 7250 . 71 7  3 65 '  3 402 6. 14:: •. 855 , o u2 

, 1188 11 733 1 1 .U5 6 6  7 3.020 1.862 •. 370 20 369 
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lASLE '1 

PUBLISHED DEDUCTIONS ",,0I0A Pf RSONAI. INCOIoIE (t IoIru lONSj 

LllA TYJ 

'8BO 200t 0 ZS6I3 0 
, 88 1  -40 0 2It68 0 
1 8B2 ... 0 :t13t6 0 
1 883 ·SlO 0 S3230 0 
1884 -312 0 �76 0 
" B� ·32. 0 :t7S35 0 
, .. 6 '''.0 _ 0  
'N7 ," 0 U6, 0.0 
'N8 " 3 0 "728 0 

BAlANCED DEDUCTIONS FROIoI PERSONIIL ... COWE ([ IotIUIONS) 

LlTII TYJ 

1 8BO :106 8 2$82, 7 
1 88 '  -65 • 211�3.2 
'U2 -48 9 3U26.2 
, .B3 ·329.9 33 , 33.3 

, .B' ·383 5 lo4SBB , 

1 885 ·32' 6 37 .... 7 
, .86 .t6 8 �66 9 
1887 , 62  � 435" 5 
, .8E 3' 3 , "2;5. 3 

ADJUSTMENTS TO DEDUCTIONS FROM PERSONIIL INCOME ([ MILL IONS) 

LIT A TYJ 

, 88� 2 B -'1 .3 

' 9 S '  . 6  . , , �  8 
' 982 · , 9 30 2 

' 9 6 3  0 '  .e6 7 

' 98< · , 5 ,2 , 

' ge �  ·0 6 ·85 3 
' 96E 0 2  , ' 2 B  , 

, 96- . ,  � ·.0 5 
' 9BE 0 1  -433 7 

E N IH 

':t83� 0 
118' 6 0  

,1095 0 
10710 0 

iD20 0 
1GS 1 .0 
.,a o 
1DI3 0  
I1 16 ' .D  

ENIH 

,'.25 7 

'"6i G 
1 1045 7 
:10618 • 
22, , 8 3 

2.255 8 
HU2 B 

.. 26 2 

3'W 8 

ENIH 

, ' 3 3 

-46 4 

-49 3 

·.o t 
ee 3 

. e  
1 7 8 

63 2 

, 03 8 

PUBLISHED GROWTH RATES OF DEDuCTIONS FROM PERSONAL INCOMES ( .... CHIINGE ON PREIlIOUS 
YEAR 

EJTA TYJ E N IH 

' 9B� 5 2  , 9 0 20 9 

, g e '  · ' 29 • 1 2 8 " .2 

' 982 ·20 0 8 '  1 3 7 

' 9 B 3  5B7 5 5.8 u 8  

1 8B' ' 5 8 . , 7 .  

1 885 .,� 2 B 6 1 7  

, .8e ·70 , 8.2 7 7  

1 98' ·H9 ' 6 ' 8 6  

, .86 80 9  " .7 " .2 

BAlANCED GROWTH RATES OF DEDUCTIONS ""OM PERSONAl. INCOIoAES ('11. CHoUIGE ON PREIlIOUS 
YEAR , 

EJlA TYJ E N IH 

1 88� 6 0  " 8  20 ' 

' 8 8 '  , '25 8 ' 2 6 U O  

, 8e2 ·8 9 8 9  ' 3 7  

' 883 K0 8 5 '  1 4 7 

' 884 , 6 3 • •  8 • 

, 985 · ,5 • 8. 3 8 2  

, .SE ·70.2 8 1  7 8  

, 8E '  ·267 9 6.5 8 7  

' 886 82 6 " .0 " .  

lllBLE , 3  

PUBLISHED.BAU-NCED , ADJUSTMENTS T O  PERSONAl. SECTOR SIIVING RA T IO  (PERCEN'TIIGE ) 

SR SR(B) SR(II) 

1 880 , 3 845 ,'.028 0., 83 

, 98 ,  , 2 875 12."8 0 , 23 

, 882 1 1 .802 " .8' 9 .c.0I3 
, .83 , 0  '38 , 0 . 1 7  .c.02 ' 
1 88' , 0.589 , 0 757 0 , " 

, .85 • 7.7 '.857 0." 0  
1 886 7.522 7.757 0.235 
1 8B7 5 6' 9  S.e68 0".. 
1 8B8 . 079 • •  62 0.313 

(II,.ADJUSTIoIENTS (B,_BAU-NCED 
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T .aLE ' 4  

PUBLISHED & BALANCED EMPLOYt.lENl COSTS � r.tANUfACTVRING & NON·NORTH SEA UN "  LABOUR 
COSTS (�DICES ) 

ECMM ECMM(B) ULC ULC(B) 

, i80 2 ' 6 4  2' 6 4  53 7  53 7  
Hl8, 247 � 247 8 I� � .i 4 
, 882 272 4 272 3 11 .7  .1 .6 
' i83 2i5 2 295.2 13 6  Il. S 
,e&4 3' 8 , 3,. , 1S. 3 16 4  ' NS  343 2 343.2 18. 0 18 0  
,186 )67.2 367.2 7 1 . 1  71 . ' 
'N7 3e.O '804 � 73. 0 73.0 
nee 42� 3 � 3  77.2 77.4 

(B )- BAlANCED 

PUBLISHE D '  BALANCED GROWTH RATES Of NON·NOR� SEA UN" LABOUR COSTS ('Ifo CHANGE ON 
PREVIOUS YEAR) 

ECMM ECMM(B) ULC ULC(B) 

' 98: 1 7 .�07 17.S' O  2:2 &68 2:2 U9 
' 9 8 '  1 4  ��3 ' 4.S�6 ' 0.6 1 7  'O.S34 
, 982 S 860 8 839 3 707 3.732 
' 983 8 398 • 403 '.' 38 3 .060 
' 98< 7 736 7 74 '  2 637 2.985 
, 98, 7 89:  7 88 9  4 140 3.980 
, 96,  6 993 6 9ge 4.�37 4 � ' 6  
1\,e -

7 '3- 7 435 2 678 2 772 
, 98E 7 808 7 807 � 764 6 0' 5  

(B ,.B ..... NCED 

� 
PUBLISHED FINANCIAL SURPLUSESIOEFIC"S BY SECTOR (t ... ILl IONS , 

FG FO FJ H I  FFM 

' 9B :  ·1 1 30B O · 2 ' 28 0 '2745 0 366 0 ·7�' 0 
, g e '  . 78S!> C -6832 0 , 2683 0 , m o ·763 C 
, 98, ·7593 0 "6S!> 0 , 0865 0 3382 0 .. 95 0 
, 96, -' 0240 C .lI!'OJ C . , 28 0 Si&4 0 9 , 9 0 
' i6< · ' 2�9 C ·20n 0 K3< O 1602 0 ·,0,6.0 
' 9E5 ·�6· C ·33S5 0 mo o 5492 0 166 0 
' i8E .7852 0 ., � ,  C , , 2 0 249' 0 4328 0 
, es' "8� 0 l905 0 "7&4 0 35�9 0 6137 0 
, i66 575' 0 '46� 0 · 1 724 ' 0 ·3 '6 1 .0 " S7 0  

BALANCED FINANCIAl. SURPLUSESIOEFICITS BY SECTOR (C MILLIONS) 

FG FO FJ FFI  FFM 

, 98" ·, 0570 , ·2336 - , 32 ' 0.3 789 6 ·, 089 8 
, 9S '  ·8383 • -5863 5 ,3067 . 25 , 8 9 · , 332 , 
, 9 8 "  ·7'69 2 "98C 5 , 0763 9 29 ' �  9 · , 228 6 
' SS3 · , 0776 5 .. 026 8 1302 5 623' 0 275 8 
, 96< , ' 2222 9 ·2� ' 9  , i754 9 S 7 , 0  0 ·329 2 
' i85  ·i270 ' .. ,05 0 7�0 7 .78' 8 lSa 
, i8!. ·8 ' OC  • -766.2 1406 2 29116 2 U63 9 
, iB '  -4490 0 2037 • ·57" 5 32'0 7 .9 , i  3 
' 98 e  7823 6 ' 1 42' .5 ,, 7250.2 .� , 7059 5 

ADJUSTMENTS TO FINANCIAL SURPLUSESIOEFIC"S BY SECTOR (C MILLIONS) 

FG FO FJ FFI  FFM 

, 96: 737 9 ·208 - 4� 3 423 8 ·338 8 
, 98 . .. 9B - KB 5 3&4 • ,., � ·S69 , 
, S82 ,23 8 ·295 5 · , 0' , .. &6 '  ·333 6 

' iB3 ·53� 5 · , 33 8 , 74 5 2.7 0 .... 3 2  

' S6- 726 , -142 ,20 9 .. 92 0 686 e 
' ie s  2 , e  6 ·7�0 C , 70 7 ·7,0.2 16 6 
, i8E ·2� • � ' 5  2 Ji.( 2 505 2 ,35 9 
' ge - 36:; C -8b' 6 , 072 5 ·358 3 282 3 

, 98 e  2072 6 ·32'0 5 -9.2 ·S893 , 862 5 



Bank of England T«:hnc:W 5.- p� � 27 

TABLE ' 6  ----
PUBLISHED BANK UNDING TO THE PRIVATE SECTOfI C[ MillIONS) 

lOJ LOI lOB LOV 

n.o -2K5 0 -tots 0 101550 0 - 1 00 0 
' 88 '  ... 0 1 7  0 "" 10  0 1 0 1 )7 0 -2000 0 
1 882 "'''9 0 ... ,.,  0 1 1 718 0 -25'; 0 
1 883 -4lI� 0 -2310 0 10085 0 .al 1 2 0 
na.t ... , 74 0 -5718 0 17C13' 0 ·71. 0 
1885 �5.5 0 .. e13 0 II01A 0 "". 0 
1886 -53C13 0 �30 0 ""e o ,'J7JI.O 
1887 �56 0 -15 1 18 0 � O  .1G01 .0 
,NB ·12487 0 -306.6 0 .... 75 0  " ,102.0 

I4lANCED BANK LENDING TO THE PRIVATE SECTOfI (C MIllIONS) 
lOJ LOI lOB LOV 

leeo -32 1 8 3 -6130 5 1K4 5  "'$ 6 
l e8 1  "" " 6 ·3t1C13 SI tl688 5 .1640 0 
, e82 -513SJ A 04030 0 loe2S1 7 - 1 660 3 
, e83 -5'4S1 3 -228 ' .2 .. 80 8  -2060 3 
, ea.t "'309 2 -6788 6 11075 6 -6867 8 
, e85 �62 8 44S11 7 110156 6 -51 02 1 
l e86 -5678 9 -81 67.7 28772 , ·1 5e25 5 
l e8, -11469 8 ·14730 A 38061 1 - ' 4860 8 
, e88 -, 335 ' . 3 -28637 7 53525 1 -10536 

ADJUSTMENTS TO BANK LENDING TO THE PRIVATE SECTOfI C[ MILLIONS ) 

LOJ LOI LOB 

1 98C -2S3 3 � 5  -655 5 
, 9 8 '  · 1 27 e 2 1 6  ' .... 8 5  
1 98? , ' 5e < 1 5 '  0 ·839 3 
, 983 ·25E. 3 e8 8 -584 2 
1 9S< · 1 35 2 . 7S1 6 -85.5 • 
, 1185 ·207 B 42' 3 �7 . 
I IlBE ·375 9 �2 3 HI3 , 
1 Sl87 ·8'  3 e 457 6 -883 SI 
, 986 -86< :; 1048 3 ·841l SI 

TABLE 1 7  

PUBLISHED TOTAL DOMESTIC BANK DEPOSrTS ( C  MILL IONS) 

1 980 

1 98 '  

1 1l8? 

1 983 
l e8< 

, e85 
l e85 

leS7 

, e8 6  

DSJ 

66 1 8 0  

4229 � 
37811 0 

3222 C 
33 ' 8 0 

5 ' 39 0 

a.u:J 0 

829Ei 0 
16703 0 

OBI DBS 
2857 0 - 1 1 146 0 
4e80 0 - 1 1 204 0 
1 8 72 0 ... 07 0 
4774 0 -,0924 0 
1059 0 ·,039 ' 0 
433' 0 -1 7058 0  

" 256 0 ·28806 0 
11568 C ...os 1 7.0 
&508 0 -382' 0 0  

B4lANCED TOTAL DOMESTIC BANK DEPOSITS (C MillIONS) 

DSJ OBI OBB 

1 S180 6049 9 3035 6 ,1 1 823 e 
, 98 ' 3845 , 53A6 6 -, , 71 S1  8 
, SIB? 3065 , 2207 3 ·11505 6 
, Sl83 265' 6 503S1 0 " , 5 1 7.5 
1 98< 3034 e 1 087 6 -, 1 476 7 
' 985 4672 7 5009 4 -, 7782 9 
' Slef. 7577 0 " 1166 3  -28525.2 
, 987  646C 7 1 05 1 1  7 "" 407 4 
' Sl8S 14740 0 1241 5 "'0035 1 

ADJUSTMENTS TO TOTAL DOMESTIC BANK DEPOSrTS IC MILLIONS) 

OSJ DB I OBB 

, Sl80 ·56E ' 478 6 -677 SI 
, g e '  ·28:! 9 366 0 -5 , 5 8 
1 982 ·322 9 335 3 - ' 098 6 
, 96" ·570 .:: 265 0 -6S13 5 
' 9S< -283 2 2H - ' 085 7 
' SlS5 -46E. 3 678 • -724 9 
, 9SE. -86E. C 7' 2 3 280 8 
, 987 · ' 835 3 843 7 -7S10 ' 
, Sl8t · 1 903 C 1 733 5  -125 , 

LDV 

s.o.o • 

360 0 
e38 7 

75' 7 

1 1 70.2 
4 1 3 9 

. 1 I 1l  5 

1 30 :  ? 

765 � 

DSV 

'671  0 

1 ';5 0  

2747 0 

2828 0 
10 1 4 0 

T�8 0 

1 0 1 07 0 

22753 0 
1 51199 0 

OBV 

2338 • 

2428 ' 
3833 2 

3826 9 

� 3  

" 00 7  
.. 7S1 9 

24435 0 
17053 7 

OS v  

567 4 

433 , 
' 086 2  

ISlS 9 

'lOO 3 

5 ' 2  

- 1 2 7  , 

' 682 C 
10>< 7 
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'TABLE 1 9 

PUBLISHED LIFE ASSURANCE ' PENSION FUND RECE IP'TS (t IoAILLIONS ) 

LVG LVJ LVII 

l i8� �i9 C 12&A6 0 · 1 2 147. 0 

1 g e '  -60016 0  ' .. 63 0 · 1 421 7 0  

l iE? �2 1  C 15556 0 .14i35 0 

l U3 �g' 0 1 6622 0 · 1 593 1 0 

1 i� ·768 0 1 8523 0 · 1 7755 0 

1 985 ·553 0 1 8973 0 · 1 &A20 0 

1 886 -682 C 18360 0 · 1 8678 0 

1 88 7  ·736 0 20993 0 ·20257 0 

l asS �6 0 223 1 4  0 ·21658 0 

BALANCED LIFE A S S URANCE ' PENSION FUND RE C E IPTS (t IoA ILL IONS) 

LVG LVJ LVII 

1 88C -t88 5 1 2646.3 · 1 1 847 8 

1 9 S '  -645 . 14757.0 · 1 41 1 1 1 

1 882 �22 1 15398 5 .un6 • 

1 983 �90 3 1 6406 9 · 1 5 7 1 6 6 

1 8S' ·767 1 1 835. 3 · 1 7592 2 

1 985 ·55 1 • 1 88 1 0 7 · 1 825. 3 

l UE �78 3 l i ' 26 5 ·1 &44 6 2  

1 967 ·731 9 20376 6 · 1 8644 6 

l ue -60019 3  2 1 700. 5 ·21 05 1 3 

ADJUSTMENTS TO LIFE ASSURANCE ' PENSION FUND RECE IPTS (t MILLIONS, 

LVG LVJ LVV 

1 98� 0 5  · 1 89 7 1 i9 2  

1 e e '  0 1  · 1 06 C 1 05 9 

1 98? . , , , ' 5 '  5 1 5 8 6 

1 9 E :  0 7  ·2 1 5  1 2 1 4 • 

1 96' 0 9  . 1 63 7 1 62 8 

1 9E ;  1 6 · 1 62 3 1 60 7 

1 98 0  3 7  ·233 5 229 8 

1 ie- 4 , -6 1 6  • 6 1 2  • 

1 iBE 6 7  ·e 1 3 5  e06 7 
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TABLE 20 

PUBLISHED lOO\NS FOR HOUSE PURCHo\SE BV BUt..DING SOCIET IE S ' BANKS (( IoIlI.l lONS / 

LHZ.J UNO\ LHBJ U!BB 

, eeo ·57 ' �.0 57'� 0 � o  100 0 
,881  -1323 0 1323 0 .226$ 0 226$ 0 

, 882 "'33 0 1 ' 33  0 �7' 0 1071 0 

'883 .,oeo.o 0 '090A 0 ·Kl' O Kl ' .O 
' 8s.< · ' 4530 0 '4530 0 ·200&3 0  10&3. 0 
'88� · ' 4627 0 '4627 0 �3 0 .w.o 
,886 ·, 8427.0 ,8427 0 4' 80.0 .,10.0 
'887 " 5 '26 0 '5'� 0 ·, 0056  0 l00M.O 
'188 �4322 0 24322 0 ·'OIn.o 'OIn.o 

8"LANCED LOANS FOR HOUSE PURCHo\SE BV BUILDING SOCIETIES ' BANKS (e MILLIONS) 

LHZ.J UNA LHBJ U!BB 

1880 ·5757 ,  5757 ' 4' 4.4 6 ' 4 4 
, 88 '  -634S 3 6345 3 ·227' .5 227 1 .� 
, e82 ·" 66 3 " 66  3 ·5083 7 5083 7 
, e8 3  ·' 0�9 3 '0�9 3 ·3545 4 3545 4 
, es.< .'4564 4 '4564 4 ·200&7.6 2047 6 
, e85 · ' 466' , '466' , �234 0 42lA 0 
, e86 ,' �75 B '�75 B ·52' 5 8  52' � 8 
, e67 ·,5255 5 '5255 5 " 0 ' 06  , ' 0, 06  , 
, e88 ·24450 6 24450 6 " 0530 7 ' 0530 7 

o\L)JUSTMENTS TO LOO\NS FOR HOUSE PURCHO\SE BY BUILDING SOCIETIES ' BO\NKS (( Mill IONS , 

LHZJ UNA LHBJ LHBB 

' 98 :  -42 42 , · 1 '  • 1 4 ' 
' 9 8 ' ·22 3 22 3 ·6 5  6 5  
' 9E2 ·33 3 33 3 ·5 7 5 7  
' 963 .45 3 45 3 . , . � 1 4 4 
' 98< ·lA < lA 4  -4 6 o E  
' 9S, ·3< lA ' . " 0 " C  
, 98£  -4S E 48 8 ·25 8 25 8 
' 9E '  , ' 29 � '29 5 · 5C ' 5e 1 
, 9 6 E  · , 26 6 , 28 6  ·53 7 53 7 

TABLE 21 

PUBLISHED OVERSEAS TAKE UP OF GILTS (e MILLIONS ) 

BSGO BGSO 

, e8e · ' 5 '6 0 ' 5 ' 6 0  
, e 8 '  �08 0 408 0 
,e82 ·35E 0 356 0 
, e83 .� , 0 84 ' 0 
, e8< ·�9 0 �9 0 
, e8 5  ·2e20 0 21120 0  
, e8E ·2' ()4 0 2 ' ()4  0 
, e8 7  ,4Q75 0 4075 0 
,ess -400 0 400 0 

BAlANCED OVERSEAS TAI(E UP OF GIL TS (e "" LLIONS) 

BSGO BGSO 

1 980 ·'563 5 '563 5 
' 98 '  � ' 4 AS' 4 
, e82 ·332 0 332 0 
, 983 ·554 3 154.3 
l e8< , ' 038 , ,038 , 
' 985 ·3023 9 3023 9 
, 98E ·2372 8 2372 8 
' 96 7  -4330 9 4330 9 
, 986 ·6 , e ,  6 , 8 , 

ADJUSTMENTS TO OVERSEAS 14I(E UP OF GILTS (e MILLIONS) 

BSGO BGSO 

1 98: -47 5 47 5 
'98 . -43 4 43 0 
, 98, 24 C ·2. 0 
' 96 3  , ' 3 3 ' 3 3 
, 98' ·69 1 69 , 
' 98; , ' 03 9 '03 9 
1 98E ·268 8 �8 8 
, 9 E - ·255 9 255 9 
, 986 ·2' 8 ' 2, 8 ,  
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� 

PU8l1SOiED OTt1ER S>iORT Of8T 8Y SECTOR ([ MILLIONS) 

ISGG ISGJ I$GI ISGv 

1 880 · 1 127 0 m:J 0  21'8 0 · 1 S.� 0 
1 88 '  ·218' 0 S26J 0 ·118 0 ·21 3 0 1882 ·�21 0 lin o 1o:M.O 5 ' 0 0 1883 ·�20 0 27 '4 0 12 0 1 14 0 ' "" .K22 0 SI08 0 216 0 -472 0 
' N� ,,17,  0 1 18 ' 0 ,. 0 -248 0 
1186 · 1 1 10 0  ' 5&3  0 -M2. 0 18 0 
1887 ·2 .... 0 1626 0 234. 0 124 0 ,.,8 ' DeO  0 "' .0 -601 .0 · 14&0 0 

I4LANCED OTt1ER SOiORT OfBT BY SECTOR (t MILLIONS) 

ISGG ISGJ ISGI ISGv 

1 880 · 1 726 5 2702.8 »4. 6 ·1300 8 
, 8 8 '  ·2186 � 3 ' 1 4 7 · 14 1 .8 ·76 ' 
' 882 ·3570 , 1 7, 8 0 1 064.2  716 9 
1 883 ·28� 0 2398 2 ,22 8 373 0 
1 88< ·3545 3 35S7 8 274 ' ·286 8 
1 88� · 1 737 . 16� 2 '73 9 , '2' 7 
1 886 ·7/1.4 8 1083 5 -600 186 , 
1 88 "  · 2 1 11C  8 $,3 7 337 8 1339 , ' 888 ,6£8 3 ·248 0 ·37. , · 1 025 2 

ADJUSTMENTS TO OTHE R SHORT DEBT BY SECTOR ([ MILLIONS) 

BSGG BSGJ 8SGI BSGV 

' 98 :  0 5  ·290 2 £5 6 2'" , 
, 9 8 '  . , �  5 · ' 48 3 27 . 2 1 3H 
' 8£2 · 14S . , ' � 8  C 30 2 276 9 
, 8£3 26 : · 3 ' 5 8 30 8 2S9 0 
' 8� 76 - ·2�C · 1 '  9 185 2 
, 985 '33 6 ·295 8 34 9  ' 27 3 , 96£ 325 ? -489 5 57 , '07 , 
, 9E- 28J 2 , ' 0 ' 2 3 '03 9 6 ' �  , 
' 8 S <  SS8 3 · 1 1 40 0  126 S 4>0 8 

� 

PUB ISOiED LONG DEBI BY SECTOR ([ MILLIONS , 

BLGG BLGJ BLGI BLGv 

' 88:  · 1243 0 '522 0 5� 0 5666 0 
, 8e '  ·7503 0 228" 0 -630 0 5746 0 
, 882 ""� O ' 5n o 3'6 0 430' 0 
1 88 3  ·7864 0 562 0 �3 0 e959 0 
' 8/1.4 ·70lB 0 8' 0 0  ,' 08 0 6236 0 
, 885 ·5m o &SO 0 -388 0 5047 0 
, 886 ·2'02 0  l 1 ee  0 ·220 0 '432 0 
, 88 7  · 1 42 0 1 236 0 ·327. 0 .767 0 
1 888 lBO€ C ·22, 7 0  -60&4 0 · 1 04� 0 

BALANCED LONG OfBT BY SECTOR ([ t.!ILlIONS) 

BLGG BLGJ BLGI ILGV 

, 880 �7� 8 609 9 8' .5 6098 • 
, 88 '  ·7308 1 1 13 ' .8 -608 9 U� 2 
1 88? �762 6 , , 7. , 34 6 52'6 9 
1 883 ·7334 E -45, 6 371 . 9 741 • •  
' 8 /1.4  -lIS ' 3  � 62 5 · , 06  2 8557.2 
1 88� -4573 3 ·36� 0 ·368 6 5308 0 
1 88 £  · 8 /1.4  3 ·5 538 · 1 7� 3 1 7 ' 3  � 
, 98 7  1 8� , ·2 1 40 7 ·235 5 362 , 
1 886 669C � ·6' 57 . -439 7 ·83 . 

I.DJUSTMENTS TO LONG DEBT BY SECTOR ([ MILLION S) 

BLGG BLGJ BLGI BLGV 

, ge �  443 2 ·8, 2 , 36 � 432 • 
' 88 '  , �  9 -455 2 2' , 239 2 
' 862 -68 € -402 9 25 6  "� 9 
' 863 5 2S , " 0 ' 3 6 28 9 £S� • 
' 88< 52< 5 -147 5 , 8 32, 2 
, 885 725 7 , ' O ' �  0 28 . 26' 0 
' 886 , •. i 7 · 1 743 8 4-4 7  28' � 
' 98" 2 ' 36 , · 3376 7 8' 5 ' 1 48 , 
l i8E 28/1.4 � ·3940 • lOO 3 951 6 
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TAIlLE 2' 
PUBLISHED NOTE S .  �S By SECTOR ([ MILLIONS) 

NCG NCJ NCI NCV 

1 1180 ·707 0 123 0 13 0  21 0  

1 118'  .)48 0 � O  10 0  1 0  

1 1182 ·37. 0 336 0 ,. 0  4 0  

1 1113 ..... 0 1911 0 111.0 X O  
11184 -617 0 Iol6 0 12.0 1 0  

1885 -627 0 .. 11 0  a.o m o  
1886 ·768 0 '76 0 17.0 Z O  
1887 ·128 0  '22 0 C.O " 0  
lNB ·1.,3 0 1 1 71 .0 , , '.0 124 0 

aALANCED NOT£S ' COINS 8Y SECTOR (t MillIONS) 
HCG HCJ HC I HCII 

1 1180 -648 0 6&2 6 ".2 2' 2 

1 118 ·3111 7 27l1.li )C 7  11 '  

1 1182 ·359 0 3 1 U  l U  4 3  

1 1183 �'6 7 530.5 58 11 26 3  
1 11 BA ·527 0 665 7 52.1 11.2 

1 118 5  -451 6 372 6 �' II 33 '  
1 1186 �' 3 537 9 ".3 25 '  

1 118 7  ·288 5 ,711 0 ".11 604 6  

1 118e · ' 1 1 7 3  171 7 1 2 1 ' 124 5 

ADJUST ME NTS TO NOTES & COINS BY SECTOR (t MILLIONS ) 

NCG NCJ NC I  NCV 

' 1I8C 59 C �O ' , 2  0 2 

1 9 8 '  2 8 3 ·211 , 0 7  0 

1 118? 15 C · 1 6 2 0 9  0 3  

' 1183 67 3  �8 5 O il  0 3  
, 11 BA 60 C �0 3 0 , 0 2 

, 985 75 • ·76 • 0 9  0 
' 1I8E ' 3E 7 · 1 38 , 1 .3 0 
' 9 S - 239 5 ·243 0 2 11  0 6 

1 986 295 7 ·299 3 3 ,  O S  

TAIlLE 25 

PUBLISHED REMAINING FINANCIAL rRANSACTIONS BY SECTOR ([ MlU.IONS ) 

PUBM OUSM PERM ICCM 8ANM OFIM 

1 1180 1467 0 ·5 1 � 0 ·3 ' 88  0 ·)CO 0 1428 0 47114 0 

1 118 '  3 7 :>4  0 ·762' 0 ·)CiA 0 ·3 1 .0 6n o 5231 0 

1 1182 .845 0 ·2715 0 · , 5' 11 0 ·143 0 � ' 82  0 57 , .  0 
1 1183 , 839 C ·5307 0 5.0 58 0 ·21118 0 5�2 0 

1 11 8' -459 C ·8749 C ·5452 0 HW70 0 �1 0 I , ll ,  0 

1 118 5  ,,03 C ·'2406 0 ·n , o "'8 0 ·',".0 8535 0 

11186 ·2565 0 ·1 "'sa 0 ·2' .0 ·203 0 -2123. 0 Z2070 0 

11187 , 802 0 ,' "37 0 ADS8 0 )1.010 0 «170 0 10807 0 

,1188 685 0 · 1 A)6  0 "'21 3.0 7528 0 ·21 32 1 .0 11657 0 

BALANCED REMAINING FINANCIAL rRANSACTIONS BY SECTOR (t MILLIONS) 
PUBM OUSM pERM teCM BANM Of 11.1 

' 118 0  165 4 ·3887 2 �7 ' 0.3 26!19 5 ' 307 0 5725 6 

, 9 8 '  3238 7 �3 ' 5  , ·�04 5 1520 9 ·24 1 .2 670, 3 

, 1182 4,115 C ·53 1 9  , ·21167 .5 3' 116.9 �1I9 9 no. 6 

' 983 , 604 7 3 ... 1186 3 ·lA82.2 230 1 .5 ·22 ' 8 8 6738 5 

1 98' 8 , 0 ·31188 8 ·n95 6 11638 5 ·7230 0 82114 9 

, 985 1192 2 ·7 1 1 0 8  -451 3 , 5892 4 "'� 8 116i3 , 
, 118 6  ·3288 7 ·3644 , .7.3, 1 ·768 8 -59 ' 3 6 2'046 3 

' 987 Il4 2 ·3206 5 .1&47 , 7252 3 ·I2OS 6 ,2372 8 

, 1188 n6 9 ' 0330 , · , 6520 0 l lO 1 8  9 ·24870 5 ' 112604 6 

ADJUSTMENTS TO REMAINING FINANCIAL rRANSACTIONS BY SECTOR ([ MILLIONS) 

PUBM OUSM PERM ICCM 8,lNM OfIM 

' 98� ·60' 6 , 30' 8 ·3522 3 2999 5 · ' 2 '  0 13' 6 

, g e ·  -4 9 5  3 1305 9 · 1 11' 0 5 165' 9 ·11 1 8  2 .70 3 

1 98< ·66C 0 ·260' 1 . , u.e  5 3339 9 ·2 , 7 9 , 5110 6 

, 983 · 1 91 7 320 7 · lA87 2 22A3 5 ·20 8 1 1 * 5 
, 98' !>40 C 4760 2 ·23A3 6 .., , 6 ·3229 0 1 1 03 9  

' 985 · " 0 8  5295 2 ·3792 , '404 • ·29!>4 8 , sa  

, 1I8E ·723 7 128 3 9  · " ' 0  , ·565 8 ·lOIIO 6 ,' 023 7 

1 98: · 1 1 67 8 , ,230 5 , ' 2905 , lA ' 2 3 · 2 ' 35 6 , 565 8 

1 1188 11 '  9 1 1 766 , · ' 4307 0 5390 9 ·3!>49 5 60' 6 
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TABLE 26 

PERCE NTAGE DIFfERE NCES BETWEEN THE LOGGED ' NON·LOGGE D  MEASURE S OF GDP 

GDP9 GDPE 

1 e80 -0 '88 -0.056 
1 e8 1  -0.222 -0.082 
1 e82 -0 070 -0. 01 7 
1 U3 -0 085 -o.GolO 
1 ea.< 0 0' 8  0.023 
1 1185 -0 023 -0.020 
1886 -0.053 -0 023 
1887 -0 09 1 -0.01 3 
1 e88 -0.225 -O. 1 n 

TABLE 27 

P E R : E NTAGE DIF F E RE N C E S  BETWE E N  THE LOGGE D ' NON·LOGGE D  VAlU ES OF EXPE NDrTURE 

C' IF9 G9 X9 M9 FCA9 

1 98:  ·0 09< 0 305 ·0 ().u 0 , 72 -0. 238 -0.24C 
, 98'  -0 05 1 0 465 ·0 '  ' 3  0 0 1 2  -0 642 -0.3n 
1 9&2 O O()< 0 097 -0 05£ -0 08-< -0 .322 ·0 220 
l e83 -0 020 0 , 95 -0 052 0 052 -0235 ·0.268 
, 9 8-<  0 072 -0 999 0 055 -0 1 24 -0.060 0 1 05 
l e85 0 01 7 -0 385 -0 0' 0  -0.088 � ).1 28 0 035 
l e86 ·O Oa. -0 827 0.0 9 0 1 08 -0.067 ·0 1 27 

1 U '  O ' �  · 1 . 200 0 052 0 1 3 '  -0." 0 -0 425 
1 U S  -0. 303 -0.302 -0. 322 -0.078 · 1 .31 8  -0 36' 

PERCE NTAGE D I F F E R E NCES BETWE EN THE LOGGED ' NON·L OGGED VOlUt.4ES OF EXPENDrTURE 

CONS IF G X M FCA 

1 9 8" -0 01 5 -0 050 -0.002 -0. 026 -0.274 -0. 030 
1 ge ,  · 0 O'  1 -0.086 -0 0 ' 0  -0.007 -0. 39< -0.050 
1 982 ·0 003 -0 099 -0 007 ·0.a.2 -0. 20 ' -0. 035 
, 983  0 007 -0 096 0 00£ -0 0 1 4  · 0  ' 9 ' ·0 008 
1 96< 0 026 o Ol <  -0 008 -o.a.3 -0.055 ·0.027 
1 985 0 0' 2  ·0 055 ·0 00' -0.0 1 9 -0 089 ·0.03 ' 

1 98£ o OC2 -0 05 1 ·0 002 0. 090 -0 09 -0 002 
1 96- 0 09£ -0 245 ·o ooe 0. 1 97 -0.38 ' 0.095 
l e8e -0 20: ·0 326 ·0 056 0. 1 35 · 1 1 05  -0.289 
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TABL E 26 

PUBLISHE D PRICE DE f lATOI'IS FOI'I THE E XPE NDIl\JRE CQIo,IPONE.nS � GDP 

PC Plr PG P. PM "FeA I'GDP 

1i8� 0 7 ' 2  o 77i 0 6� 0 708 0 7 ' 0  O Nt  0 723 

l ie ' o 7it o .�� o ne 0 767 0 7601 0 " 6 o 7i7 

l i82 o .6? o 18� O .. ? o .2C 0 .2 '  o to!> o '�2 

l i 8:' o iC3 O i09 o .� 0 .... 0 .... 0 .3 '  O iOC 

I i6t o i�: O �- O .. � o t5 1 0 116 '  O UI 0 ... 

l ie� l ooe 1 000 1 00C l OOC  l OOC  1 .000 l OOC  

1 81t I ()4;: 1 0&8 1 05£ 0 82' O �  1 .Il10 I 02t 

188- I 08, I 1 02 1 1 13 O �  0 .89 1 .133 I on 

l i8. I 1 37 I 1 6!>  I I � 0 116. 0 883 1 ,227 I 1 4<  

BALAN CED PRICE D E F L)<TOI'IS FOR THE E XPENDITURE CQIo,IPONEN1S � GOP 

PC Plr PG P. PM PFC" PGDP 

1 ge :  0 7 1 2  0 777 0 689 0 707 0 709 0 6n 0 723 

1 g e '  0 79, o I�! 0 776 0 767 0 762 0 8 ' I C 7� 
1 96, o 8t · 0 86: 0 8<2 0 .'" 0 12: 0 '03 o 8S:: 

I 'f: o 9C:; 0 ':- 0 89,. o IBS 0 87(, o ",t o i:'  

' f,€- .:  o 9 S :  o 9 S :  0 8' - o is: o i6t o i3' O �C 
, 9 E :  � ::>:>: I 0:' 1 0: '  o i'; , oo� I OC' 0:>: 

I > : ,  ' :It :  , CA: 1 05t 0 92:' 0 .6 '  1 09: I en 
, S e - , oe: , , c.� I 1 2:: o is: o i8; I , 3- , t7� 
' S e :  1 3,. , ' ?r 1 . 2OS C iot o iBE 2'E , " . 

"::'JUSTME "" S 1 :  TI"IE PRICE DE F _ ATORS FOFI THE EXPEND ITURE COMPONE NT S � GO" 

F :  P I' PG P� Pt.! P F C "  PG J" 

' €o : : C '" ·c c:;  · 0 0: ' 0 0: :  -O OC'  · C 0 :' ;  -0 0: ' 
. � :  . C ,. - ·c ::,:�  e 00: o "' .. � ·C 0:, ·c :>�! C '- -

. ; : : C _ • .  C O: :  o C:: C O: :  ·0 O�; ·c 0 : :  C O: . 
' So : "  ( 0 : :  -(  , : ,  C OO: 0 0: : -0 OC� ·0 0 : - 0 0:, 

· � = - C '- - c :> : :  c o: . · 0 :: . c O�� 0 0: ,.  - c  c:, 
· S e :  c : : :  c · . .  0 0: . C cc:  0 00: o c:,  0 0: :  
· So: C ' - - o OC: c O�: o oc: ·0 OC' C O: :  c o:>: 

' s, t - .... ... .. . C C: '  0 0: :  -C 0 : '  o O C - C O:'< -c 0 : '  
, i t :  C O : :  o o;,t C C " ·C 0:: o OOS o C ' ,  - 0  C::  

f' " '1  0< IN::RE A,: 0' ,HE P u B. ' S '"! E :  PRICE D E F , "  ORS 

p� PI' PG P X  P�' P ' C k  P G D "  

' s .  : H :  , s ; 2< . u t i f  ?E t E -

' ;': ' . . -, s - ,; e 6 '  7 S 2: . 1 :  . 

� ;e � £ E 2 S £ . 7 C 7 t I C ,. , . 
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dispo sable income which is over  1 1/2 times larger than public sector current receipts has average adjustments (in absolute te rms ) I 
just £0.2 bn. Within this income from dividends and net interest receives by far the greatest share of the balancing adjustment . This 

is not surprising given that  the personal sector 's allocation is calculated by residual. The decline in the personal secto r 's  saving 

ratio between 1980 and 1983 has been made slightly greater by the balancing exercise but since 1983 the decline has been 

marginally moderated with the saving ratio for 1988 being 0.4% higher than the published accounts suggest. The small adjustmenls 

to income from wage s and salaries and employers' national insurance contributions result in employment costs per manufacturing 

employee being virtually unchanged by the balancing exercise (see Table 14). Employment costs per unit o f  non-North Sea ou tput 

are only marginally changed al though the growth rate o f  employment costs in 1988 was 0.2% higher mainly due to balanced 

non-North Sea output being 0.3% lower. 

Financial Transactions( l )  

The ne t  outcome o f  t he  balanced income and expenditure figures can be  seen in  t he  sectoral financial surpluse s  and deficits 

(Table 15). The balanced accounts give a broadly similar picture to the published accounts. The personal sector still moves 

into substantial de f ici t in 1988 although its financial surplus has been adjusted upwards in each year with the exception of 1 

and 1 988. The financial deficit of I C Cs has been made more pronounced in 1988 by the reduction in company saving and the 

increase in stockbuilding. 

Personal Sector 
Throughout the period 1980-1988, the balanced accounts suggest that the personal sector has bo rrowed mo re from banks  lo r  
non-housing purpo ses and to a lesser extent for housing from both banks and building societies than the published accounts 

report, although the adjustments are relatively small. Deposits with banks and building socie t ies have also been reduced by 

balancing. Personal sector purchases of both short and long government debt are reduced by the balancing exerc ise with net 

rede mptions of long-de bt taking place from the mid- 1 980s onwards. 

ICCs 

The adjustments to ICCs financial stat i stics are the reverse of those 

made for the personal sector. According to the balanced accounts, 

between 1980 and 1988 ICCs  borrowed less f rom banks and deposited 

more with both banks and building socie tie s than the publ ished 

accounts sugge st .  They also increase ICCs  holdings of both long and 

short gove rnment debt (except in 1984 for shorts). 

OFls and Banks 

With the exception o f  1986 there have been downward balancing 

adjustments to OF l s  borrowing from banks and, combined with the 

reduced borrowing o f  ICCs ,  th is  i s  sufficient to ensure that bank 

lending i s  reduced in each year except for  1986. OF Is have 

increased their deposits with banks (except 1986) over the period 

and, again ,  when combined with the adjustment f rom ICCs ,  to tal 

deposits with banks have been increased by almost £6.0 bn. 

Depos i ts  with building societies have been adjusted downwards due 
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Chart ] 2 : Balanced and published saving ratios 
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10 the reduced deposits made by persons, upward adjustments from other sectors are relatively small . OFls have also Increased 

their holdings of both long and short dated government debt but, despite these adjustments, OFls still reduced thei r stock of short 

government debt over the period. Li fe assurance and pension fund receipts have been adjusted downwards by the balanCing 

exercise with virtually all the adjustment coming from the personal sector. 

The Public Sector 

The reduced purchases of long and short-debt by the personal sector are sufficient to reduce total purchases of long and 

short-debt by £8.8 bn and £1.3 bn over the period 1980 to 1988. Repurchases of long -debt began in 1987 according to the 

balanced accounts .  The overseas take up of gills was, however, slightly increased by £1.0 bn over the period by the balanci g 
exercise. T he balanced accounts also suggest that less notes and coins were i ssued by the public sector with the holdings of 

the personal sector being mainly responsible. Assuming that the public sectors financing items which are not directly covered 

by the balancing exercise do not contain measurement errors then the adjustments to the sales of government debt and notes 

and coins are consistent with a reduction to the PSBR by £3.5 bn in 1988 and £2.4 bn in 1987. The adjustments prior to 19 8 5  

are all less  than £1.0 bn. 

Other Transactions (Table 25 and Charts 1 3  to 1 8) 

The largest changes occur in the miscellaneous categories. ( 1 )  Whilst the present level of disaggregation does not identi fy 

which categories have been adju sted it is clear that the personal sector and banks have reduced their  assets and/or increased 

thei r liabilities according to the balanced accounts data. On the other hand, IC Cs, and the overseas sectors have increased 

their assets and/or reduced their liabilities. The adjustments to these mi scellaneous categories play an important role in 

removing the balanc ing items from the sectoral accounts because changes elsewhere tend to be small and/or off setting. Thi S 

is particularly true for the overseas sector. The charts do indicate, however, that in more recent years adjustments to these 

assets and liabil ities alone have not been sufficient to remove all of the balancing items .  

Comparison of  Ba lanced Log and Non- Log Variables and Prices (Tables 26,  27  and 28) 
We explained in an earlier section that there were two methods of obtaining prices from the balanced accounts : by taking the 

exponent of the balanced log price level or the ratio of the balanced (non-logged) values to volumes. Table 26 shows that there 

are only minor differences between the balanced versions of the expenditu re measures of GDP and, consequently, the 

di l ference between the measures of the GDP deflator are also small .  The differences between the two measures of both the 

real and the nominal components of balanced GDP( E)  are also small with the exception of nominal fixed investment and bot 

nom inal and real imports in 1988. Only imports have the exponential series being consistently lower in each year and in 

general the differences between the volume measures are smaller. In order to preserve consistency we take the balanced 

deflator to be the ratio of the balanced value to the balanced volume. 

As can be seen from Table 28 the adjustments to the price deflators are relatively small except for the factor cost adjustment 

deflator in 1988 which is adju sted upwards by 1.6%. On average, the price deflators for general government expenditure and 

the factor cost adju stment deflator have been reduced by balancing whilst the export deflator has, on average, been increased 

Overall, the GDP deflator has been little changed, by the balancing exercise. 
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Chart 1 3 : Adjustmens to pusona1 sector miscellaneous 
assets and the personal sector bal ancing item 
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Chart 1 7 : Adjus tm ents to overseas sector miscellaneous 
assets and the overseas sector balancing item 
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Ch.n 1 4 : Adjustments to monetary sector miscellaneous 
assets and the monetary sector balancing item 
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Chart 1 6 : Adjustments to ICCs miscellaneous 
assets and the ICCs balanc ing item 
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A Comparison of 3MA with the CSO's Balanced Accounts (Table 29) 
Such a comparison is not stra ightforward for a number of reasons .  The CSO's work was based on  an earl ier v intage of  data 

( 1 98 8  Blue Book ) ,  the C SO's  d i saggregat ion i s  s l ight ly greater, a l though i t  d id not cover any real variab les ,  the var iance matnx 

is  a l lowed to  change i n  each year ,  the covariance of the measurement errors were set to  zero ,  pr ior a dj u st ments  were made to 

the data and  the  m easure s  of GDP are constra ined to equal the (unbalanced) average measure .  Thus ident i fy ing the exact 

source of the d i f ferences between the CSO and 3MA i s  not possible . The CSO do supply some var iants ( but  on ly  for 1 987 )  

which a l l ow  some cal i brat ion o f  the relat ive importance o f  t he  above d i fferences.  Some  of  these di f ferences a re  more 

important than others  a s  noted a bove . If the level  of GDP i s  not constra ined to equal  the ( unbalanced) average m easure of 

GDP there is very l i tt l e  d i ffe rence in  t he main component series from i ts main balanced case , and the f i nanci a l  accounts  are 

vi r tua l ly  unchanged .  If the balancing e xercise i s  conducted without prior adjustment (and, con sequent ly ,  wi th larger var iances 

on ser ies where prior  adj ustments had been undertaken)  the balancing adjustments a re near ly a lways much larger .  The tota l  

adj u stment ,  howe ver ,  i s  no t  necessar i l y  larger ,  s ince the pr ior adjustments themselves are large.  For th is  reason the very 

l im i ted in format ion ava i lable on  the CSO's balanced accounts exc lud ing the pr ior adjustment ( for 1 987)  are a l so compared Wi t 

the resu l ts  f rom the th ree term moving average method de scribed above . 

The m agn i tude of the adjustments  var ies considerabl y between the two methods for ind iv idua l  seri e s .  For example , for  1 98 5  

the C SO i ncrease total g ross capi ta l  format ion by 1 .3% whereas  the three term moving average method adjusts the ser ies 

upwards b y  on ly  0 . 1  %.  I n  par t icu lar ,  i t  i s  not iceable that  the adj ustments m ade to publ ic sector  var iabl es by 3MA are near ly  

always l arger  ( i n  abso lute terms) than the CSO's adjustment whi lst the adjustments to  exports m ade by  the CSO a re a lways 

larger .  I t  i s  not iceab le  that ,  w i th  the exception of the publ ic sector, the adjustments to the f inanc ia l  surpluses  are smal le r  w i th 

3MA than the CSO repor t .  Consequent ly ,  f inancia l  var iables have to have comparat ively l arger adjustments to remove the 

ba lanc ing i te m s  when 3MA i s  used than when the CSO's method i s  employed .  However ,  nei ther method produces adjustments  

which are  a lways larger  i n  abso lu te te rms than the adjustment made by the o ther .  Nor  do the adj u stments  m ade by the two 

methods always resu l t  in  agreement  about direct ion. For example ,  for each of the 3 years the adj ustments to i nvestment by 

ICCs and f inanc ia l  compan ies  are in the opposite d i rect ion .  However ,  the re are a number of  adjustments  for which both 3MA 

and the CSO agree about  the s ign .  The adj ustments to imports ,  the personal secto r 's  sav ing rat io and the f inanc ia l  def ic i ts  of 

pe rsons and f inancial  companies are always revised in  the same direct ion by the two m ethods.  The CSO's  balancing exerc i se  

doe s  not necessar i l y produce resu l ts closer to  the 3MA when there a re no pr io r  adjustments than when there a re .  Reach ing a 

conc lus ion from th i s  compar ison i s  d i f f icul t  but it is clear that there is l i t t le agreement  about the m ag ni tude or the d i rect ion of 

the adj us tments .  

Some variants on 3MA - zero covariances and 5MA 
This sect ion  prov ides a comparison o f  t he  th ree term moving average (3MA) used  i n  t he  preceeding sect ion s  w i t h  a covar iance 

matr ix based on a f ive term mov ing average (5MA) and the three term moving average when the covariances are a l l  set to zero 

except for those requi red to ensure the logged and non - logged var iab les a lso balance (3MAC) .  A com pari so n o f  the 3MA with 

a three term moving average us ing a s  we igh ts 0 . 1 , 0 . 8 , 0 . 1  i s  not reported because the resul ts are a lmost ind is tingu i shab le 

f rom the 3 MA.  The remain ing com par isons are summarised i n  Tables 30 to 4 2. 
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Table 29: Comperleon 01 the 3 Term Moving Averl"e (3MA) Md the CSO', aalanc:eCI AccourIt, 
... DlNerenee from ActuII 

1885 ,.6 1887 
3MA CSO 3MA CSO 3MA 

Conaumell' rxp.ndiWre .().1 0.2 .(). 1 '()o2 .().1 

Gross C�II FOrTT\l1oon 
Pe�1 Sec:lor 0.5 0.0 .().6 0.0 '()o2 
ICCs .().3 2.4 .().7 2.6 '().i 
Finllncial �nies .().B 2.5 -3.0 2.7 -3.0 

PublIC Sec:1or 1 .0 0.0 0.7 0.0 2 1  

T0181 0. 1 1 .3 .().7 1 .6 .().S 
Public: Sector Cu .... m 
Expendnure on Goods & ServICes 0. 1 0. 1 '()o2 0. 1 '()o2 
Expons 01 Goods Ind Services 0.2 .() 4  .() . 1 .() 4 .(). 1 

Impor1s 01 Goods Ind Servoces '().2 .().S .().S .().9 .().7 
FIClO' COSl AdluSlmenl .() 1  0.0 .() 4  0.0 '().2 

Gross DomeslIC PrOduCl 

Expendnure measure 0. 3 0.2 0 0  0.3 0 .2 

I ncome measure -D 1  -D .2 0 1  -D.S 0 3  

Income Irom Wages and Salaries 0 0  0 4  0.0 0.2 0 1  

Savings 

Personal seClo' 1 1 1 2 3 3.3 18 4 6 5  
ICCs -D .S · 1 1 .9 0. 1 · 1 2 4 ·1 .0 

Putlll� SeClo 1 0.9 ·2.9 -5 4 ·7.9 1 2 0 

Currenl Balance 01 Paymems O S  1 .2 0.6 2.7 0.9 
(C O4l1oon) 

Per�nal Sector Saving RatIO (%) 0 4  1 .0 0.2 1 .3 0. 1 

FinanCial Surplus or Oehcn 

Per�nal Sector CC Oil loon) 0.2 2 .7 0.8 3.4 1 . 1 

tCCs (C billion) -D 7  -3 7 0. 5 �.8 .() 4  

Financial CompanieS (C billIOn) 0 1  1 .3 0 1  1 .8 0. 3 

Putllre Sector (C bilhon) 0.2 .() 1  '() .3 .().4 0.4 

( 1 )  WnhOUl P"O' IdJustmems ( . )  not pubhShed 

CSO CSOI 1 , 

0 1  .() S  

0 5  

7.5 6 3  

3 8  
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Drawing conclus ions from these tables i s  di f f icul t  because counter examples can a lways be found .  Nevertheless ,  the tab les 

tentat ivel y suggest  that the adj uslments made 10 rea l  variables by 3MA and 5MA are c loser in terms o f  s ize and sign than 

e i ther  are with 3 MAC.  However ,  for f inancial assels i t  is not c lear which o f  Ihe three sels of adj us tments are the c loses t  

because the adjust ments are of s im i lar magnitude wi th  the exception o f  some o f  the adj uslments to the m i sce l laneous  f inancia l  

f lows.  The compar isons appear to ind icate that the presence o f  the covariance terms plays an i m po rtant ro le in  the size and 

d i rect ion o f  the adju stments and tentat i ve ly that thei r presence or  absence may be more im portant than the choice o f  mo ving 

average process which i s  u sed as a f i l ter .  Obvious ly  more work is needed in  this area before f i rm conclu sions  can be drawn . 

Conclusion 

We have proposed a me thod of balancing the Nat ional Accounts making use o f  dev ia t ions f rom t rend to form a norma l i sa l ion 

m at r i x .  We have shown thal th is method,  a long wi th  o thers that  have been employed ,  can a l l  be regarded as  spec ia l  cases of  

a Ka lman f i l te r  once the appropriate ' state -space ' representat ion o f  the account ing e rro rs has been formulated .  

Which approach i s  to be prefe rred on theorel ical grounds i s  st i l l  open to debate ,  a l though we would natura l ly  tend to prefer the 

trend approach that we have pro posed. Whatever the ou lcome o f  that  debate ,  however, we would c la im that ou r  approach i s  

much e a sier  to app ly  i n  practice . Neve rthe less ,  the balanced accounts presented in th i s paper shou ld  be re garded as 

i l l ustrat ive rather than f ina l ,  even as far as our own methodology is conce rned. P rob le m s  o f  s ingu lar ity in troduced when the 

measurement  e rror  obeys the account ing ident i t ies is  one area for po ssib le fur ther research.  In add i t ion ,  i n  producing data for  

forecast ing or inte rpret ive exerc ises ,  one may wish to restrain some se rie s ,  regarded as very re l i able , f rom tak ing any 

balanc ing adjustment .  Th is  i s  easi ly achieved ,  a l though we have not presented such resul ts in th is  paper .  
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-0. 2 . 1.4  ·0. 3 
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0 1  0.0 0 0  
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0. 1 -0. 1 

0 1  -0 I 
-0. 2 0 I 
0 0  0. 0 

-0 . 1 0.0 

·0 2 0.0 

4 0  4.7 

0 4  0. 3 

4.7 -0.2 0.2 

O.S 0 0  0.0 

0.0 -0. I -0.3 

0.0 0.0 -0.4 

0. 1 -0.1 0.3 

0. 1 -0.2 0.4 

-0.1 0.3 �.1 
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2.8 0.4 

0.3 0.1 
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-0.1 -0.8 0.0 -0.9 

0. 1 0.0 0. 1 

0.2 0.2 0. 3 

0. 1 0.2 0. 1 

0.2 0. 3 0.3 

-0.3 -0. 3 -0.3 

0.0 0 0  0 0  

-0.2 0. 0 -0 I 
-0.3 -02 -0 3 

3.4 -0.3 �.4 0.7 -0.2 -0 6  0 0  

0.4 0.0 -0.1 0. 1 0.0 0.0 0.0 

1 980  

1 96 1  

1 982  

1 983 

1 96-t  

1 985  

1 986 

1967 

HIllS 
Mel" 

�e 

Mean 0 4  0.3 0.4 0.2 O.S 0.3 1 .0 1 . 6 1 .2 0 1  0. 1 0. 1 0 " 0.3 O.S 0.8 0.4 O.S 0.2 0 2 0.2 
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Table 32: Adjustments to the Components of the Output Measure of GDP 

(t billion) 

1 980  

1 98 1  

1 982 

1 983 

1 984 

1 985 

1 986 

1 987 

1 988 

Mean 
Absolute 
Mean 

OOTli MPRO GO ONSO 

3MA 3MAC SMA 3MA 3MAC SMA 3MA 3MAC SMA 3MA 3MAC SUA 

0. 0 0.2 0 . 1  0 . 1  0. 1 0 . 1  

0.0 0 . 2  0.2 0. 1 0. 1 0.2 

0 . 1  -0.2 0. 1 0.0 -0. 1  0.0 

0.2 -0.3 0.3 0.0 -0.2 0. 1 
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PX 
3IIIA 3MAC 5MA 3MA 3MAC SMA 3MA 3MAC SIotA 3MA 3MAC SMA ,..,. :lMAC AlA 3MA 'MAC 5MA 
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Table 34: AdJustments to Balance of Payments (£ bnllon) and Personal Sector 
Saving Ratio (%) 

BAL SR 

3MA 3MAC SMA 3MA 3MAC SMA 

1 960 
1 981 
1 982 
1 983 
1 984 
1 985 
1 986 
1 987 
1 988 
Moan 

-<J. 8 -<J.8 
· 1 . 1 -<J.8 
0. 3 1 .4 

0. 1 2.2 
0.8 · 1 . 1  
0.8 0.7 
0.6 0.6 
0.9 0.0 
3.2 0. 1 

0.5 0.3 

-<J.9 

·1 .4 

0.2 

-<J. l 

1 .3 

0.9 

0.6 
1 . 1 

4 . 1 

0.6 

0.2 0.2 
0. 1 0.2 

·0. 1 ·0 . 1 

0.0 ·0. 1 

0.2 0 .0 

0. 1 0.0 

0. 2 0. 1 

0. 3 0. 3 

0.4 0. 1 

0.2 0. 1 

T .. 35: Incr_ In lhe Balanc:.d � Coli. Ind P�lvlty 

('% change on � year) 

0.0 
-<J .2 

·0. 1 

·0. 1 

0.3 

0 1 

0 .3 

0 .4 

0.3 

0. 1 

1 4.8 

'.11 
11.9 

7.8 

7.3 

S.3 

·7.7 

3.2 

1 .7 

S.3 

• .3 '. 0 

7.5 7.5 

7.' 1..5 
1.2 7.3 
'.8 1 0.5 

3.8 3.3 

·3.9 ·3.7 

3.0 3.0 

�.1 �.1 

4.9 4.11 

ECtAl UlC PROM .... PRoWH 

1 980  

1 98 1  

1 982  

1 983  

1 984  

1 985  

1 986  

19(17 

1 988 

... ." 

3MA 3MAC 5MA 
17.5 1 7.5 

1 4.6 1 4.6 

9.8 9.9 

'.4 '.4 

7.7 7.7 

7.9 7.9 

7.0 7.0 

7.4 7.4 

7.' 7.11 

9.' 9.11 

1 7 .5 

1 4.6 

9.8 

'.4 

7.11 

7.9 

7.0 

7.4 

7.8 

9.8 

3MA 3MAC SMA 

22.4 22.7 22.3 

10.5 1 0.7 10.5 

3.7 4.0 3.9 
3. 1 3.2 3.0 

3.0 2.3 3.2 

4.0 4.3 3 .9 

4.5 4. 5 4.6 

2.8 2.6 2.8 

6.0 5.6 5.8 

6.7 6.7 6.7 

3MA 3MAC 5MA 
·3.6 ·3 .8 

4.4 4.4 

6 6  6. 4 

8.5 8 .5 

6.0 6. 6 

3.2 3.0 

3.3 3.4 

7 I 7.2 

5. 4 5.8 

4 .5 4 .6 

·3.5 

4.5 

6.4 

8.6 

5.8 

3.4 

3.2 

7.0 

5. 8 

4.6 

3MA 3MAC $MA 
·1 .7 ·2 .0 

3. 0 2.9 

4.' 4.5 

4.' 4.7 

2.0 2. 7 

2.2 1 .8 

2.5 2.5 

3.2 3.3 

1 . 1 1 .5 

2.4 2.4 

" .7 

3. 0 

4.7 

4. 8 

1 .9 

2.2 

2 .5 

3.1 

1 .3 

2.4 

9.5 

7.8 

7.4 

7.3 

9.5 

3.8 

�.O 
2.9 

0.3 

4.9 

24.9 24 .5 

19 8 19 8 

1 1 .3 10.8 

2.3 2.3 

1 . 4 2. 3 

•.• 8.4 

8.8 9.0 

4.4 4 .4 

9.11 9.6 

9.9 9.9 

25 4  

20 0  

1 1 2 

2 4  
0 9  
7 '  

e e  
4 2  

9 5  

9 9  

39 



Bank of England T 9ChrwcaJ Ssna; Paper No.27 

� Ad�Il/neI'U " FIMnd8I � end o.nca. It billion) 

Fa fO FJ m ...... 
JMA )MAC IlIA JIIIA 3f11AC IlIA 3fIIA 3MAC 5MA 3fIIA 3f11AC IlIA JIIIA --.c IMA 

1 1180  0.7 1 . 1 0.11 -0.2 0.11 -0. 1 0. 5 0.5 0.2 0.4 -0.2 0.5 -0.3 0.0 -0.3 
11181 -05 0.2 -0.4 1 .0 0.11 1 .2 0.4 0. 3 -0.2 0 7  -0. 1 0.1 -0 .. -0.1 -0 .4 lt112 0. 1 0. 7 0.0 -0.3 -1 4 -0.2 -0. 1 -0 4  -0.1 -05 -0. 1 -05 -0.3 -0.1 -0.3 
111S3 -05 1 . I -0 .8 -0.1 -2.2 0. 1 0.2 -0.3 0.0 0.2 0.7 0 1 .... -0.2 -05 I .. 0.7 0.1 0.1 -0.8 1 . 1  - 1 .3 0. 1 0.3 0.5 -0.9 -0 7  0.8 0.7 0.0 0.5 
1185 0.2 0.0 0.3 -0 .8 -0. 7 -0.9 0.2 0. 1 0. 1 -0.7 -0.3 -0.7 1.1 0.0 0. 1 Ieee -0.2 0.3 -0.2 -0.11 -0.8 -0.8 0.11 0.5 0.9 0.5 0.3 0.5 I.' 0.1 0.0 
,.7 0.4 0.0 0.4 -0 .9 0.0 -1 . 1  , . I I . I ' .4 -0.4 -0.5 -0.3 0.3 0.0 0. 1 ,tile 2. 1 -2.8 3. 1 -3.2 -0.1 -4. 1 0.0 0.8 -0.7 -5.1 -4.2 -5.3 U -0 .1 0.9 ...., 0.3 0.2 0.5 -0.7 -0.3 -0.11 0.3 0.3 0.2 -0.7 -0.5 -0.8 0.0 0.0 0.0 

� Adjustment. 10 BeN! Lending 10 UK P"., ... s.aor, PerIonI, ICC., Bank. and CA. It billion) 

LDJ LOt LOB LDY 
3MA 3MAC 5MA 3MA 3MAC 5MA 3MA 3MAC 5MA 3MA 3MAC 5MA 

1 980 -0 .3 -0.3 -0. 2 0.3 0.2 0.3 -0.6 -0 6 -0.8 0.5 0. 6 0.7 
1 98 1  -0. 1 -0. 1 -0 1  0. 2 0. 1 0.2 -0 5 .{J.5 -0.6 0.4 0.5 0.5 
1 962 -0 2  -02 -0 1 0 2  0.2 0.2 .{J.9 · 1 .0 - 1 .2 0.9 1 .0 1 .1 
1 983  -0.3 -0.3 -0 .2 0 1  0 1  0 1  -0.6 -0 7 0.8 -0.8 0 9  0.9 
1 964  -0 1  .{J. l .{J l  -0. 1 0 0  -0 1  · 1 . 0 .{J.9 -1 .2 1 .2 1 .0 1 .3 
1 965 -0 .2 .{J 2  .{J 2  0 4  0.5 0 4  .{J 6  -0.6 -0 .8 0.4 0.4 0.5 
1 986 -0 4 .{J 4  -0.3 0. 5 0. 5 0 4  0 1  0 1  0.2 .{J.2 .{J .2 -0.2 
1987 -0.8 .{J. 8 -0.7 0. 5 0. 5 0.5 · 1 .0 .{J.9 -1 .3 1 .3 1 .3 1 .6 
1 988 -0.9 .{J 9  -0.8 1 1  1 .3 1 1  · 1 0 .{J 9 - 1 .3 0.8 0 4  1 .0 
Wean -0.4 .{J.4 -0.3 0. 4 0 4  0.3 -0 7 -0 7 -0.9 0.7 0.7 0.8 

Table 38: Adlustmen1s to Net Advances on Mortgages by Building Societies and 
Banks to the Personal Sector 
(£ billion) 

LHZJ LHBJ 

3MA 3MAC 5MA 3MA 3MAC 5MA 

1 980 0.0 -<l. 1 -<l. 1 0.0 0.0 0.0 
1 98 1  0.0 -<l. 1 -<l. 1 0.0 0.0 0.0 
1 982 0.0 -<l. 1 -<l . 1  0.0 0.0 0.0 
1 983 -<l. 1 -<l . 1  -<l. 1 0.0 0.0 0.0 
1 984 0.0 -<l. 1 -<l. 1 0.0 0.0 0.0 
1 985 0.0 -<l. 1 -<l. 1 0.0 0.0 0.0 
1 986 -<l. 1 -<l. 1 -<l. 1 0.0 -<l. 1 0.0 
1 987 -<l. 1 -<l.3 -<l.3 -<l. 1 -<l . 1  -<l. 1 
1 988 -<l . 1  -<l . 3  -<l . 3  -<l. 1 -<l . 1  -<l. 1 
Mean 0.0 -<l. 1 -<l. 1 0.0 0.0 0. 0 

!!!!!!1!:. Adju.".... 10 Domestic Bank Oepollta: Paraon., ICCs, Bank • •  IM! OFI. It billion) 

DBJ DBI DBB DBY 
SMA 3MAC 5MA 3MA 3MAC 5MA 3MA 3MAC $MA 3MA 3MAC 5MA 

1 980  -0.6 -0.8 -0.5 0. 5 0.4 0. 5 -0 6 -0 6 -0. 6 0.7 0.8 0.6 
1 98 1  -0.3 -0.3 -0 .3 0.4 0.2 0.4 -0.5 .{J .5 .{J.5 0. 4 0 6  0.4 
1982 -0.3 -0.3 -0.3 0.3 0.4 0 4  - 1 . 1 - 1 .2 · 1 .0 1 1  1 . 1 0.9 
1 983  -0.8 -0.8 -0.5 0.3 0.3 0. 3 -0. 6 .{J 7 -0 6  0.9 1 .0 0.8 
1964 -0.3 -0.3 -0.2 0.0 0 1  0 .0 - 1 1 - 1 .0 .{J 9 1 . 3 1 . 1 1 1  
1 965 -0 5  -0 5  -0 4  0.7 0.7 0.6 -0. 7 -0 7 -0.7 0. 5 0.5 0.4 
1186 -0.9 -0.9 -0.7 0 . 7 0. 7 0 6  0. 3 0.3 0.2 -0. 1 -0. 1 -0. 1 
1 16 7  -1.8 -1.8 -1 .5 0.9 1 .0 0.9 -0.11 -0.7 .{J.9 1 . 7 1 .6 1 .4 
1 988 -2.0 - 1 .1 - 1 . 7 1 .7 2 . 1 1 .11 -0. 8 -0.8 - 1 .0 1 1  0.7 0.9 
Wean -0..11 -0 .8  -0.7 0.8 0.7 0.6 -0 7  -0 7 -0 7 0.8 0.11 0.7 
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Appendix 1 

A Simple Example 

The fol lowing e xample m ay help clarify the algebra of the basic Stone balancing formula, and give a better feel for how the 

adjustment process works. Suppose x1 , t  and X2, 1  are two observations, each from different sources and made with e rror, at t ime 1 01 

an econom ic t ime series .  The income and expendi ture measures of GDP for example. So that, dropping the t subscript , 

In the previous notat ion 

A = ( 1  - 1 ) 

and 

where crf i s  the variance of £ 1 , � the variance of £2 and cr1 2  is their covariance. 

Note Ax ' ( 1 - 1 ) (: ) = 0 

and 

[Note: AVAT i s  a scalar because A contains only one restrict ion. In general AVAT will be a K x K matrix where K is the number of 

restrict ions. ]  

. AV'AT -1 1 

.. ( 11 ) = 2 2 
<r, - 2cr1 2 + CJ2 
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1 ( X1 - X2 ) 

crf - 2(J1 2 + � 

(x - X ) 1 2 

Hence the balanced estimates of X1 and X2 are equal and are a weighted average of the two observations with the weights 

depending on the variances and covariances of the observation error E1 and E2 ' Note, in particular, that if x1 = x2 then x� = x2 = x 

and if (J1 2 = 0, ie the observation errors are independent, then 

Note a lso ,  and the importance of this will become clearer later, that x1 > x * iff 

Therefore 

or 

Similarly 

or 

Hence 

or 

X1 > x * iff crf > (J1 2 and X1 > x2 

2 2 
(J 1 < (J 1 2  < (J 2 and x 1 < x 2 
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Simi lar ly 

or 

However,  providing cr1 2 < cf, and cr' 2 < � 

then 

and 

That is ,  the balanced data l ies between the two observations providing the covariance between the two measurement errors are less 

than both of the variances .  The covariance can never exceed both the variances, but when it exceeds one of them the balanced 

ser ies will not l ie between the two unbalanced observations. 
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Appendix 2 

Assumption and Propositions Underlying the Weale Regression Approac h  

Assumption One 

• • •  T x / ,  X / and £./ are vectors of dimension p, with x /  = x /  + E/ and E (x / E/ ) = 0 

This assumption i s  certainly not unreasonable and i s  typical of the sort of assumptions commonly required i n  econometr ic and 

t ime-ser ies work. I t  would seem reasonable ,  for example, where data are collected by means of surveys,  the results o f  these 

surveys are l iable to reporting and sampling e rrors. When the error is  of this type the data variance about i ts t ime ·series mean wil l 

e xceed the true variance . As Weale goes on to point out ,  however, cit ing Maravall and Pierce (1 ) ,  the structure could be of the form 

X ; = X / + E / 

Actual ly, of course, this can st i l l  be written as X /  = // + V / where V /  = - E/. The real point is that the measurement error cannot 

necessari ly  be assumed independent of the true data. In part icular, if there is  an element of 'guesstim at ing' in  the raw data then the 

measurement e rror will be negatively correlated with the true data and the observed data may have lower variance than the true 

data. Weale pOints out the possibi l i ty of an extreme case where a volatile series could exist but for recent periods the national 

accountant has no information and so uses an assumed constant value instead. The measurement e rror wi l l  then be ful ly correlated 

with the true data and independent of the 'observed' .  

The Weale asymptotical ly maximum l ikelihood estimator ,  then ,  is  only val id when the data is actual l y  observed ,  and when the 

m easurement e rror is  independent of the true data. The assumption can be chal lenged but is  not unreasonable .  

Assumption Two 

E/ � N ( PZ / ,  V )  where E/ , P ,Z / and V have been defined earl ier. Normal i ty is  usually assumed for max imum likel ihood 

e stimators. 

Assumption Three 

E ( E /- 1 E T )= 0  

That i s  the e rrors are not serial ly correlated . Weale indicates that with further work i t  may be possible to drop this assumpt ion. It 

does not prevent the balancing adjustments that are finally produced being serial ly correlated , indeed they are . To the ex tent that 

45 



Bank of England Technical Senss Paper No 27 

the assumption is false,  however, the estimators of bias ,  and more importantly of V, are not maximum likel ihood and are inef!icient. 

This, of course , i n  turn impl ies the balancing adjustments are, them selves ,  not maximum likelihood. 

Assumption Four 

• 
The true data, x t ,  satisfy the k accounting constraints Ax' = O. 

The log l ike l ihood function for the data i s  given by : -

log L = C _ ( T ( log I V I ) ) _ � ( X  t - �z 1 - X i t V -1 ( X  t -PZ t - x i) 
2 � 2 

1= 1 

where C i s  a constant .  Weale m ax imises  this subject to the restrict ions 

T 

L A �,= O  
t = 1 

where � t ,  � and � are used to denote the ML estimators of XI, V and �. The estimators are derived via a series  of proposi tions . 

Proposition One 

Taking � and � as given ,  

Th is  is the  same as the  least squares estimator derived earl ier except that the  init ial data are adjusled fo r  the  bias before balancing 

is  carried out .  

Proposition Two 

Taking � as given 

where k is any scalar constant. 

The arbitrary constant k comes about because it emerges that the estimator is the solution of the equation ; 
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is clearly one solution to this. However, because CtA T ( ACtA T ) - 1  A is idem potent 

is another solution and any linear combination of the two is also a solution. 

Weale argues that it is  not surpri sing that maximum likeli hood does not give a unique solution because there a re no prior restrictions 

or penalt ies on the b ias .  He pOints out ,  however, that of the range of  solutions only one has the property that � = 0 if Ax 1=  0 for all 

t, ie  that the e st imated bias is zero when all the data vectors satisfy the accounting constraints a priori. That solution is ; 

which i s  obtained by setti ng k = 1 .  Weale argues, reasonably, that this condition is  a desirable one to impose on  the bias and so 

adopts th is solution. 

Weale offers the fol lowing interpretation. The bias is estimated by an ordinary least squares regression on the account ing res iduals 

Axl, in order to produce an explained component of these residuals. Since there i s  no other information on how this explained 

component should be a l located across the XI,  it i s  al located in the same way as the unexplained components of  the accounting 

residuals ( ie proposit ion one) .  

Substituting the preferred solut ion for � in to the ML est imator g iven for XI in proposition one y ie lds :  

That i s ,  since the explained bias is  al located in  the same proportion as the unexplained, the resul t  is  the same as balancing the data 

in one go,  without bias adjustment. 

Proposition Three 

T 
Ct = f L E l  E l T is the ML  estimate for V where : 

1= 1 

and hence � =  WA T ( AWA T ) - 1  AW 

where W = i (X 1 - �Z I ) (X 1 - �Z I ) T 
1 = 1 T 

That is W is the covariance matrix of the data, XI, corrected for bias. It fol lows that CtA T = WA T and ACtA T = A WA T. 

47 



Bank of England T echmca/ Seriss No.27 

Proposition Four 

Plim WA T(AWA T ) - 1 = VA T(AVA T ) - 1  

Weale points out that WA T can only be calculated once � is known, and the estimator � requires  knowledge of �A T = WA T. 

The solut ion i s  supplied by proposition f ive. 

Proposition Five 

WA T = �A T where � i s  the covariance matr ix of the ordinary least squares residuals found after regressing Xt on It, 

�� i (X I -�Z I)J.x'-�Z,)' 
�1 

This impl ies that the covariance matrix of the regression residuals, �, may be used in place of W for the calculation of �, and that 

�A T (AtvA T )  - 1 can be used i n  place of WA T (AWA T )  - 1  for the calculation of the balanced data. Weale offers an intuitive 

explanation for th is .  The regression of Xt on lt 'explains' both the true data, x i ,  and the bias, PZ t. However, the explained 

components of the true data satisfy the accounting constraints and are f i l tered out on post-mult iplying by AT. Only the bias remains 

and so WA T = �A T. 

Proposit ion f ive only holds providing E ( x i eT ) = O. Even then, it does not matter particularly to what extent the regressors 

explain true Xt as wel l .  Indeed it is not necessary for the regressors to explain x i at  all since its contribution to � will be purged on 

post mult ip ly ing by AT. The point is that the bias has to be removed by regression, because i t  does not satisfy the accounting 

identit ie s,  and it does not matter i f  the regression explains x i to some extent as wel l .  

Weale points out ,  and it is  worth emphasi sing here ,  that � only has the same rank as the number  of restrictions while V i s  of ful l rank. 

They cannot ,  therefore , be equal and � does not approach V in large samples .  Fortunately this i s  not a requirement .  
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APPENDIX 3 - List of Restrictions used to Produce Balanced Data 

11 O=G DP9-GDPY9 

12 O=GDPE-GDPO 

13 O=G DPO-GDPY 

14  O=LHZJtLZNA 

15 O=LHBJtL H B B  

16 O=BSGOtBGSO 

17 O=LZG+LZOtLZJ+LZlt LZBtLZV 

18 O=NClt NCGtNCJtNCV 

1 9  O=PUBMtOUSMtPERMt ICCMtBANMtOFIM 

1 1 0  O=LDJtL D ltLDBtLDV 

1 1 1 O=DBJtDB ltDBBtDBV 

1 1 2  O= FTKGtFTKOtFTKJ t FTK ltFTKF 

Bank o f  E ngland T 8Chmca1 Senas Paper No 27 

1 1 3  0=-G9- IFG9- I IG9- ESABt YGC-YSAG-Y JG-EDBT-PUBMtFTKG-EGT A-LZG-LVG -BSGO- BSGG-BLGG-NCG 

1 14  0= -X9tM9-B IPDtEJTA-OUSMtFTKOtE GT A-LZO-BGSO 

1 1 5  0= - IFJ9- I IJ9-C9t YD- YSAJ-PERM-LDJ -DBJtFTKJ-LZJ -LVJ-LHZJ-LHBJ-BSGJ-BLGJ- NCJ 

1 1 6  0= - I F I9 - 1 1 19tSCI -YSAI - ICCM-LDI -DB ltFTKI -LZI -BSG I -BLG I -NCI 

1 1 7  O= -BANM-LDB-DBB-LZB -LHBB 

1 1 8 O= LVVtLVGtLVJ 

1 1 9  O=BSGGtBSGJ+BSGltBSGV 

120  O=BLGGtBLGJtBLG ltBLGV 

See Appendix 4 for a guide to the notation 

49 



Bank ot England Technical Series Paper No.27 

APPEN DIX 4 - Notation 

BAN M -RESB-LDB-DBB- LZB-LHBB 

B GSO OVERSEAS TAKE-UP OF G ILTS: OVERSEAS 

B IPD  INTEREST,  P ROF ITS  AND D IV IDENDS (NET) 

BLGG LONG DEBT :  PUBL IC  SECTOR 

BLG I  LONG DEBT: ICCS 

B LGJ LONG DEBT:  PERSONS 

BLGV LONG DEBT: OFIS 

BSGG OTHER SHORT DEBT :  PUBL IC  SECTOR 

BSG I  OTHER SHORT DEBT :  ICCS 

BSGJ OTHER SHORT DEBT:  PERSONS 

BSGO BGSO WITH THE S IGN REVERSED 

BSGV OTH E R  SHORT DEBT :  O F  IS  

C9 NOM I NAL TOTAL CONSUMERS '  EXPENDITURE 

CONS TOTAL CONSUMERS'  EXPENDITURE 

DBB DO MESTIC BANK DEPOSITS (STERLING AND FOR E IG N  CURRENCY):  BANKS 

DBI  DOMESTIC BANK DEPOSITS (STE RL ING AND FOREIGN CURRENCY) :  ICCS 

DBJ DOMESTIC BANK DEPOSITS (STERL ING AND FORE IGN CURRENCY) :  PERSON S 

DBV DO MESTIC BANK DEPOSITS (STERL ING AND FORE IGN CURRENCY) :  OFIS 

• ECMM E M P LOYMENT COSTS PER E MPLOYEE IN  MANUFACTU RING [DEF INED AS (YWS+ YEC+ YECSp.971 7 'EMAN/YWSj 

EDBT PUBL IC SECTOR DEBT I NT E REST PAYMENTS 

EGT A N ET PUB LIC S E CTOR T RANSFERS ABROAD 

EJTA PERSONAL SE CTOR NET TRANSFERS ABROAD 

· E MAN INDEX O F  AVERAGE EARN INGS I N  MANUFACTURING,  2 .971 7 CONVERTS THE INDEX TO POUNDS PER QUARTER 

E N I H  NATIONAL INSURANCE PAYMENTS 

ESAB S U BS I D IES  

FCA FACTOR COST ADJ U STMENT 

FCA9 NOM INAL FACTOR COST ADJUSTM ENT 

• FFI  NET  ACQUIS IT ION OF F INANCIAL ASSETS:  ICCS 

FG N E T  ACQUIS ITION OF F INANCIAL ASSETS: PUBL IC SECTOR 

. FJ N ET ACQU IS IT ION OF F INANC IAL ASSETS: PE RSONS 

FO NET  ACQ U I S IT IO N  OF F INANC IAL ASSETS: OVE RSEAS 

FTKF N E T  CAP ITAL TRANSFE RS :  F INANCIAL COMPANIES 
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FT KG NET CAPITAL T RANSFERS:  PUBL IC  

FTK I  NET C APIT AL  T RANSFERS:  I CCS 

FT KJ NET CAPITAL TRANSFE RS :  PERSONS 

FTKO NET C APITAl. TRANSFERS :  OVERSEAS 

G P UBL IC  AUTHOR IT IES' CURRENT E XPENDITURE ON GOODS AND SERVICES 

G9 NOMINAL PUBLIC AUTHOR ITIES'  CURRENT EXPENDITURE ON GOODS AND SERVICES 

GDPA AVERAGE M EASURE OF GDP -

G D P9 NOM INAL G ROSS DOMESTIC PRODUCT ( EXPENDITURE ESTIMATE) 

GDPE REAL G ROSS DOMEST IC  P RODUCT (EXPENDITURE EST IMATE) 

G DPO R E AL G ROSS DOMESTIC P RODUCT (OUTPUT ESTIMATE) 

GDPY REAL GROSS DOMEST IC  P RODUCT ( INCOME EST IMATE) 

G DPY9 NOM INAL GROSS DOMESTIC P RODUCT ( INCOME EST IMATE) 

GO OUTPUT O F  G E N E RAL GOVERNMENT ESTIMATED AS O.6'G 

ICCM FFI -RES I -lDI -DBI -LZI-BSG I -BLG I-NCI 

IF TOT AL F IXED INVESTMENT 

IF9 NOMINAL GROSS F IXED INVESTMENT 

IFF9 NOMINAL F INANCIAL COMPAN IES FIXED INVESTMENT 

IFG9 NOMI NAL PUBL IC  SECTOR FIXED INVESTMENT 

IF I9 NOMI NAL I CCS F IXED INVESTMENT 

IFJ9 NOMIN AL PERSONAL SECTOR FIXED INVESTMENT 

1 1  TOT A L  STOCKBU ILD ING 

1 1 9  NOMINAL TOTAL STOCKBUILD ING 

I IF9 NOM INAL F INANCIAL COMPAN IES STOCKBU ILDING 

I IG9 NOMINAL PUBL IC  SECTOR STOCKBUILDING 

1 1 19 NOMINAL I CCS STOCKBUILD ING 

I IJ9  NOMINAL PERSONAL SECTOR STOCKBUILDING 

LC9 lOG OF C9  -

LCONS LOG OF CONS -

LOB BAN K LENDING TO UK  P R IVATE SECTOR:  BANKS 

LD I  BANK LEND ING TO UK  PR IVATE SECTOR: ICCS 

LDJ BANK LEND ING TO UK  P R IVATE SECTOR : PERSONS 

LDV BANK LEND ING TO UK P R IVATE SECTOR:  OFIS 

LFCA LOG OF FCA -

LFCA9 LOG OF FCA9 -

LG LOG OF G 

LG9 LOG OF G9 
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LGDPE LOG OF GDPE 

LGDP9 LOG OF GDP9 

LHBB LOANS FOR HOUSE PURCHASE BY BAN KS: BANKS 

LHBJ LOANS FOR HOUSE PURCHASE BY BAN KS: PERSONS 

LHZJ NET BORROWING ON MORTGAGES BY BU ILDING SOCIET IES :  PERSONS 

L lF  LOG OF I F  

L lF9 LOG OF IF9 

LM LOG OF M 

LM9 LOG OF M9 

LPC LOG OF THE  DEFLATOR FOR CON SUMERS' EXPENDITURE 

__ LPFCA LOG O F  THE  D EFLATOR FOR FACTOR COST ADJUSTMENT 

/" 

.-

--

L P G  L O G  OF T H E  DEFLATOR FOR PUBL IC  AUTHORIT I ES' CURRENT EXPENDITURE ON GOODS A N D  SERVICES 

LPGDP LOG OF PGDP 

LP IF  LOG OF THE DEFLATOR FOR TOTAL F IXED INVESTMENT 

L P M  LOG OF THE DEFLATO R FOR IMPORTS OF GOODS A N D  SERVICES 

LPX LOG OF THE DEFLATOR FOR EXPORTS OF GOODS AND SERVICES 

LVG L IFE ASSURANCE AND PENSION FUND RECE IPTS:  PUBl iC 

LVJ L IFE  ASSURANCE AND PENSION FUND REC E IPTS:  PERSONS 

LVV L IFE  ASS U RANCE AND PENS ION FUND RECE IPTS : OFIS 

LZB D E POSITS WITH BUILD ING SOC IET IES :  BANKS 

LZG FLOW O F  PUB L IC SECTOR DEPOS ITS WITH BU ILDING SOC IET IES 

LZ I  D EPOSITS WITH BU ILD ING SOCIET IES :  ICCS 

LZJ FLOW OF P E RSONS DEPOSITS WITH BU ILD ING SOC IETIES 

LZNA NET ADVANCES ON MORTGAGES BY BU ILDING SOC IETIES : OFIS 

LZO FLOW OF OVERSEAS DE POSITS WITH BU ILDING SOCIETIES 

LZV D E POSITS WITH BU ILD ING SOC IET IES EXCLUDING THOSE FROM OTHER OFIS 

LX LOG OF X 

LX9 LOG OF X9 

M I M PORTS OF GOODS AND SERV ICES 

M9 NOMINAL I MPORTS OF GOODS AND SERVIC ES 

M P RO MAN UFACTUR ING PRODUCTION 

NCG NOTES AND CO IN :  P UBl iC 

NC I  NOTES AND COIN :  ICCS 

NCJ NOTES AND CO I N :  PE RSONS 

NCV NOTES AND CO I N :  OFIS 

OF IM FFV -RE SV  -LDV -DBV + LZV - L  VV - LZNA-BSG V -BLGV -NCV 
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ONSO N ORTH SEA N E T  OUTPUT 

OOTH O UTPUT OF 'OTHER '  SECTOR (NATIONALISED INDUSTRIES AND PR IVATE SERVICES)  

OUSM FO-RESO-LZO-BGSO 

PERM FJ-RESJ -LDJ-DBJ-LZJ-LVJ.LHZJ-LHBJ.BSGJ-BLGJ. NCJ 

P RDMAN O UTPUT PER H EAD IN  MANUFACTURING 

P R DOTH OUTPUT PER H EAD IN  'OTHER' SECTOR 

PRDWH O UTPUT PER HEAD IN WHOLE E CONOMY 

PUBM FG·RESG-LZG·LVG-BSGO-BSGG-BLGG-NCG 

RESB  UN IDENT IF IED  F INANC IAL TRANSACTIONS : BANKS 

RESE RES IDUAL ERROR IN N ATIONAL INCOME ACCOUNTS 

RESG UN IDENTIF IED F INANC IAL TRANSACTIONS: PUBLIC 

RES I  U N IDENT IF IED  F INANC IAL TRANSACTIONS:  ICCS 

R E SJ U N IDENT IF IED F INANCIAL TRANSACTIONS: PERSONS 

RESO U N IDENTIF IED F INANC IAL T RANSACTIONS: OVERSEAS 

RESV U N IDENTIF IED F I NANCIAL TRANSACTIONS: OF IS 

SCF F INANCIAL COMPAN IES SAV ING 

SCI I NDUSTRIAL AND COMMERCIAL COM PAN IES SAVING 

TE RECE I PTS BY GOVERNMENT OF TAXES ON EXPEN DITURE 

TYJ PERSONAL SECTOR PAYMENTS OF UK INCOME TAX 

ULC NON· NORTH SEA U N IT LABOUR COSTS IDEF INED AS (YWS+ YEC+ YECS)/(G DPO·ONSO)] / 

X E X PORTS OF GOODS AND SERVICES 

X9 NOMINAL EXPORTS OF GOODS AND SERVICES 

YD P E RSONAL D ISPOSABLE INCOME 

YD IJ PERSONAL INCOME FROM DIV IDENDS AND NET INTE REST 

YEC E MPLOYERS' CONTR IBUT IONS 

YECS ACCRUALS OF NATIONAL I NSURANCE SURCHARGE -

YGC P U BL I C  SECTOR TOTAL CURRENT RECEIPTS 

YJG CURRENT G RANTS TO P E RSONS FROM PUBL IC SECTOR 

YRJ PERSONAL SECTOR INCOME FROM RENT AND NON·TRADING CAP ITAL 

YSAG P UB LIC SECTOR STOCK APPRECIATION 

YSAI I N DUSTR IAL AND COMMERCIAL COMPANIES STOCK APPRECIATION 

YSAJ P ERSONAL SECTOR STOCK APPRECIATION 

YSE INCOME FROM SELF-EMPLOYMENT 

YWS I NCOME FROM WAG ES AND SALAR IES 

The notation is consistent wi th that used in the Bank's macro·economic model . 
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