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One general point to emerge from the data is that changes in inflation 
ra tes i n  the trad a bl e  sector appea r to have a strong i nfl uence on 
inflation in the non-tradable sector, while the absolute size of the gap 

may be less important .  To test this a series of causal ity tests were 
condu cted , with the resul ts shown in Table 4 .2.  This provides clear 
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evidence for Germany, France, Italy and the UK that causality runs 

from inflation in the tradable or goods sec tor to the non-tradable or 
services sector. Spain i s  the only exception, w hi ch is  u nsurpri sing 
given that sectoral prices have diverged only after about 1987. 

Table 4.2: 

Price Causality Tests 

Equation of form � III k + �-l + �-2 + Ay-l + Ay-2 

Dependent 
Variable 

Gennany 
PGLF 
PS 
PGLF 
PS 

France 
PGLF 
PS 
PGLF 
PS 

Italy 
PGLF 
PS 
PGLF 
PS 

Spain 
PGLF 
PS 

UK 
PG 
PS 

(65-92) 
(65-92) 
(79-92) 
(79-92) 

(63-92) 
(63-92) 
(79-92) 
(79-92) 

(66-91) 
(66-91) 
(79-91) 
(79-91) 

(79-92) 
(79-92) 

(80-92) 
(80-92) 

Additional 
Regressors 

PS 
PGLF 
PS 
GPGLF 

PS 
PGLF 
PS 
PGLF 

PS 
PGLF 
PS 
PGLF 

PS 
PGLF 

PS 
PG 

Key: PGLF, consumer price of goods less food, fuel and light 
PG, consumer price of goods 
PS, consumer price of services less rents 
- significant at 95% level 
Annual data used throughout 
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Tests for 
restrldions 

lM(2) 

2.9 
8.6-
0.2 
7.5· 

3.6 
4.1 
3.2 
6.1· 

3.7 
1 8.7" 
0.1 
6.1· 

3.3 
1 .6 

4.2 
10.6-



The estimates for the price wedge shown in section 3 demonstrated that 
i t  is possible to explain successfully much of the UK price wedge i n  
terms o f  macroeconomic variables. To see whether this also applied 
elsewhere, simple price equations to explain the price wedge in the 
major 4 EC countries were estimated using annual data from 1 98 1  to 
1 991 . The specification used was of the form: 

l nP W  = k + a 1 l nPRODW + a2 1nMER + a 3 RRX + a 4 R + 
a S PSBR (4.1)  

where PW is the price wedge (CPI services less rents minus CPI goods less 

food and fuel); PRODW is productivity in non-manufacturing less productivity 

in manufacturing; MER is manufacturing earnings; RRX is the real effective 

exchange rate; R is short-term nominal interest rates and PSBR is the PSBR to 

nominal GDP ratio. Equations were estimated in first difference terms and 

also with lnCPI substituted for lnMER. The expected signs on the coefficients 

are a 1 <0; a2<0; a3>0; a4 <0; as>O. 

Table 4.3: 

M ajor European Countries: Price Wedge Equations 

Estimation period 1 98 1 - 1 99 1  

Germany 
t.1nPW .017 0 . 1 6tili1RRX 

(1 .8) (-1 .5) 
R2 '"  0.37; SE% .. 0.9; DW '" 22 

France 
t.1nPW -0. 1 1 0.6UlnPRODW 
R2 � 0.50; SE% ,. 1 .0; DW .. 3.0 

Italy 
t.1nPW 0.20 + 2.41 lilitCPI 

(1 .8) (1 .9) 
R2 '"  0.07; SE% .. 1 .7; DW = 2.3 

Spain 
A1nPW -0.28 + 0.63lilitCPl 

(-2. 1 )  (2.0) 
R2 - 0.5 1 .  SE% - 1 .4; DW - 1 .0 

0.OO3R 
(-24) 

0.OO5PSBR 
(-1 .6) 

1 .60lilitMER + O.02R + O.OlPSBR 

O.82lilitMER -
(- 1 .7) 

+ O.OO9T 
(3. 1 )  
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Selected results are set out in Table 4.3. They are disappointing. In the case of 

Germany the fai lure to obtain a satisfactory equation probably reflects the 

absence of systematic movements in the price wedge and the small divergences 

in sectoral productivity and earnings. In the case of Italy the productivity 

wedge was insignificant when included alongside manufacturing earnings. In 

none of the equations do both the policy variables have the expected signs. For 

Spain the coefficients on the explanatory variables were poorly determined. 

Only for Germany is the real exchange rate significant. It is c lear from this 

that analysis with quarterly data and separate estimates for tradable and 

non-tradable prices is probably required to obtain satisfactory estimates. 

5. Summary and Conclusions 

The theoretical section of the paper showed how the relative price of tradables 

and non-tradables may be related to other macroeconomic variables, notably 

wages, productivity, prices of competing imports and government expenditure. 

A l ink  was also impl ied between conventional measures of international 

competitiveness, relative prices measured in common currency terms, and the 

relative price of tradables and non-tradables within a country. 

Hitherto, empirical work in this area has been hampered by inadequate price 

series, especially for non-tradables. For this paper, series for tradable and 

non-tradable prices were derived using RPI data for the UK, and OEeD CPI 

data for four other major EC countries. There is also the problem that any 

boundary between tradable and non-tradable prices which is based on physical 

characteristics (good v services) or import penetration ratios is essential ly 

arbitrary. In this paper (Annex 3) a behavioural test has been applied. If the 

answer to the question 'are non-tradable prices influenced by competing import 

prices?' is no then those goods and services are non-tradable. 

Two important features emerged from analyses of the price data. First, for all 

the countries except Spain,  tradable prices were found to Granger-cause 

non- tradable prices . Second, measured on a base of 1 980, a gap between 
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non-tradable and tradable prices has opened in all five countries, but it is small 

in Germany and France, and more pronounced in the cases of Italy, Spain and 

the UK. 

Equation estimates using UK quarterly data for non-tradable and tradable 

prices and the difference between them - the price wedge - were presented for 

the period 1976 Q l  to 1 992 Q2. A two stage procedure was adopted, using the 

residuals from static cointegrating equations as error correction terms in 

dynamic second stage equations. The cointegrating equations were estimated 

by OLS and the 10hansen technique, and the dynamic equations by both OLS 

and instrumented variable. The dynamic equations were largely satisfactory on 

the basis of the reported econometric tests, and IV estimates were found to be 

very similar to the corresponding OLS estimates. 

In estimating both the OLS cointegrating and dynamic equations, tests were 

conducted for predictive failure and parameter constancy for the period of UK 
membership of the ERM. Although the tests are not powerful, there was no 

evidence of predictive failure, or, for the cointegrating relations, of parameter 

instability .  This implies that the behaviour of tradable and non-tradable price 

inflation since the peak in the second half of 1 990 is consistent with earlier 

behavioural relationships and can be explained by the paths of the explanatory 

v ariables . So while ERM membership may, for example , have allowed a 

change in the relationship between interest rates and the exchange rate, on the 

evidence presented here underlying price setting behaviour, essentially the 

relationship between prices and costs, competitors' prices and monetary policy, 

was not affected. The estimates suggest that for non-tradables the slowdown in 

inflation since the peak in 1 990 largely reflects the slowdown in the growth of 

whole economy earnings and faster growth of productivity. For tradables, the 

slow growth of competing import prices is quantitatively important, enhanced 

by greater fixity of the exchange rate in this period. Interest rate effects were 

found for both tradable and non-tradable prices, and capacity utilisation effects 

for tradables. But their quantitative importance is small. 
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Dynam ic "multipl ier analysis suggested that on the basis of the estimated 

equations there is no consistent difference in the speed of response of tradable 

and non-tradable prices to shocks to the main explanatory variables. Typically 

full effects occur after about 8 quarters, with over half the effects coming 
through by about 4 quarters.  The respon se of  prices to wages in  the 

non-tradables sector was particularly rapid. These results suggest that the main 

source of the UK's inflation inertia has come from the cost side rather than 

price setting mechanism itself. 

Using the same estimation approach equations for the price wedge and the 

aggregate of tradable and non-tradable prices have also been estimated. 

Formal tests showed that neither was encompassed by the difference or sum of 

tradable and non-tradable prices. The cointegrating vectors for the price wedge 

did not fully accord with theoretical priors. But the price wedge approach is of 

some value in that it confirms that sectoral productivity growth, emphasised by 

theory, is one of only a number of explanatory factors. On the basis of these 

estimates it accounted for about one quarter to one third of the trend difference 

in sectoral prices over the period from 1 983 to 1 992. 

Some simple econometric equations which attempt to explain changes in the 

price wedge (the difference between tradable and non-tradable prices) for the 

major European countries have been presented (Table 4.3).  There was some 

evidence that sectoral productivity differences have played a significant role in 

France, but the evidence was weaker for the other countries considered. 

Interest rate effects were found for all countries except Spain. However the 

equations do not give an adequate overall explanation for these countries, 

suggesting that there are some missing factors.  Structural factors such as 

labour market rigidities and monopolistic behaviour in the non-tradable sector 

are obvious candidates. Experience with the UK data suggests that separate 

estimates of tradable and non-tradable prices with quarterly data are likely to 

be more informative. 
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ANNEX 1 :  CONSTRUCTION OF RPI SUB-INDICES 

Aggregation 

The CSO's  procedure for weighting together components price indices was 

applied to the sub-components shown in Table 2. 1 to obtain the tradable and 

non-tradable price indices. Full details of this are set out in 'Retail Prices 

1914- 1990' ,  CSO ( 1 991). The procedure involves the following steps: 

(a) For each component, calculate an index for the current month based on 
the previous January. This is done by dividing the current month 's index 
by the January index and mUltiplying by 100. 

(b) Calculate a weighted average of these January-based indices, using the 
current year' s  weights. (Each year' s weights come into use in February 
and remain current up to and including the following January.) 

(c) Convert this Jan uary-based aggregate index back to the standard 
reference base. This is done by mUltiplying it by the aggregate index for 
the January in question and dividing by 100. 

To show how this procedure works consider the fol lowing procedure for 

constructing an aggregate index with monthly data rebasing each February: 

For year 1 ,  working with monthly data and setting January = 1 00 for all 
sub-indices we have: 

where X is the aggregate index 
I is the month 
Pi is the ith subcomponent 
wi is the weight of the ith subcomponent 

T 1 is year 1 .  
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For the year 2 from February to January year 3 

ie the weighted sum of the proportionate changes from the January of year 2 is 
multiplied by the value of the index in January year 2 evaluated using year 1 
weights. 

For year 3 from February to January year 4 we have 

For each succeeding year the February to January of the next year is calculated 

on the basis  of the index reached by successive substitution through all the 

preceding years. 

Exclusion of tax from alcohol and tobacco sub·indices 

The procedure for removing the tax element of the RPI ' s for alcohol and 

tobacco was applied separately to each of five sub-indices, beers, wines, spirits , 

cigarettes and other tobacco products. In each case only the specific duty and 

the ad valorem tax on cigarettes were removed: value added tax, levied on the 

duty inclusive price, was retained. The published retail price indices first need 

to be  converted to a value series.  Th is was done using the prices for 

April 1 974 set out in Table A L L  

Having derived a tax inclusive value series for each of the five items, the next 

step was to remove the excise duty component. This was done by compiling 

series for the levels of specific duties using the 'Tax and Benefit Reference 

M anual ' com piled by H M  Treasury . The detai ls  of these are set out in 

Table A I .2. 
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The treatment of tax on tobacco prod ucts between January 1 9 74 and 

April 1 978 is complicated by the fact that before the budget of April 1976 an 

i m port duty  was  lev ied on tobac c o ,  w h i le between Apr i l  1 9 76 and 

1 January 1 978 there was a transitional regime involving both import and 

excise duties. Estimates of total duty paid on a packet of 20 cigarettes made by 

HM Customs and Excise, shown in Table A l .3,  were therefore applied to both 

cigarettes and tobacco products in this period. This is an approximation s ince 

over the transitional period the specific duty on tobacco products was first 

levied in April 1976, and on cigarettes in March 1977. 

The treatment of wines and spirits also involves an approximation. The CSO 

do not provide separate sub-indices for wines and spiri ts .  To obta in  

tax-inclusive value series the initial prices in  Table A L l  were applied to the 

wines and spirits index. From these two series, which have an identical profile 

through time, the differing duties on wines and spirits were subtracted to 

provide separate tax exclusive indices for wines and spirits. These were then 

aggregated to provide a new tax exclusive wines and spirits RP! index , using 

weights derived from the 1988 Family Expenditure Survey. 

The tax inclusive and exclusive price indices for alcohol and tobacco are show 

in Charts A 1 . 1  and A 1 .2 below. 

Chart A I.I  : Inftatlon In Alcohol Products 

- J>._la .. _ .. m priu 1iDu .... J" _u. (IU .. d .... ) - '.CCtl •• cb_ •• in fGoI .line. cawa ,... .. Il. (ID _�¥I) 
- - - Pa'*lIlP d\lnp " piu.u 011. y .. ..u. (Wl iDdI.r..ri¥a) - - - P.c.la,. c:t..1ft,. in pd.oa DO. on. ,. .. .. aw (tu .dUn) 
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Table AI.I :  

I nitial Prices 

Product 

Beer (pint or bottle) 

Whisky (75cl) 

Wine (a bottle) 

20 Cigarettes 

l oz Pipe T oblcco 

Table A 1.3: 

Price In 

April 
1974 

£0.221 

£2.93 

£0.90 

£0.32 

£0.4678 

Source 

Thc CSO 

The Scotch Whisky 
Association 

The Wine and Spirits 
Association of 
Great Britsin 

The CSO 

The Pipe Smoker's Council 

Estimates of Total Duty Paid on 20 Cigarettes 

Period Total Duty Paid (£) 

01 .04.73 - 30.03.74 0.145 

01 .04.74 - 30.03.75 0. 195 

01 .04.75 - 30.03.76 0.260 

01 .04.76 - 30.1 276 0.280 

01 .01 .77 - 04.04.77 0.31 5  

05.04.77 - 31 . 1278 0.345 
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Table Al.2: 

Specific Duties from 1974 

Tobacco Product. 
Claarett� 

Year Date or Pipe Tobacco Ad Val Rate Speclnc 

Change £ per Ib % Duty 

f.E 
thousand 
---

[NB Duty charge4 on imporu only until April 

1976-77 7.4.76 1 .55 20 
1 977-78 30.3.77 1 .705 22 1 .41  

1 . 1 .78 7.30 30 9 
1 978-79 no change 
1979-80 1 3.8.79 21 1 1 .77 

1 . 1 .80 7.30 21 1 1 .77 

£ per kg % £ per thousand 

1 979-80 1 . 1 .80 16.09 21 1 1 .77 
1 980-81  26.3.80 17 .40 21 13 .42 
1 98 1 -82 1 0.3. 81  21 .92 21 1 8.04 

2.7.8 1 22.96 21 1 9.03 
1 982-83 10.3.82 24.95 21 20.68 
1 983-84 16.3.83 24.95 21 21 .67 
1 984-85 14.3.84 24.95 21  24.97 
1 985-86 22.3.85 24.95 21 26.95 
1 986-87 1 9.3.86 24.95 21 30.61 
1 987-88 1 8.3.87 24.95 21 30.61 
1 988-89 1 5.3.88 24.95 21 31 .74 
1 989-90 14.3.89 24.95 21 31 .74 
1 990-9 1 29.3.90 24.95 21 34.91 
1991-92 19.3 28.69 21 40. 1 5  

Alcoholic Drlnkl 

Year Date or Spirits Wlne rrom Beer 
Change rresh erapes (up to 

(under 15% 1030.) 
alc) 

£ �er �roof l5a11on £ �r l5a11on £ �er bulk barrel 

1973-74 1 . 1 .74 1 5 .45 0.825 6.90 
1 974-75 27.3.74 17 .01 1 .370 9.36 

1 . 1 .75 1 .345 
1 975-76 16.4.75 22.09 2.675 1 3.68 

1 . 1 .76 2.652 
1 976-77 7.4.76 24.63 2.955 1 5. 84 

1 . 1 .77 27.09 3.25 1 7 .424 
1 977-78 no change 
1 978-79 no change 
1 979-80 27.09 3.25 1 7 .424 



Table Al .2: (continued) 

£�litre of � hccto £�r hecto 
alcohol litre litre 

1 979-80 1 0.44 7 1 .49 10.65 
1 9 80-8 1  26.3.80 1 1 .87 8 1 .42 1 3.05 
1981 -82 1 0.3.81 1 3.60 95.20 1 8.00 
1 982-83 1 0.3.82 14.47 1 06.80 20.40 
1 9 83.84 1 6.03.83 1 5 . 1 9  1 1 3.00 21 .60 
1 984-85 14.03.84 1 5.48 90.50 24.00 
1 985-86 20.3.85 1 5.77 98.00 25.80 
1 9 86-87 no change 
1 987-88 no change 
1 9 88-89 1 5 .3.88 1 5 .77 10240 27.00 
1 989-90 no change 
1 990-91 20.3.90 1 7.35 1 10.28 29. 10  
1 99 1 -92 1 9.3.91 1 8 .96 1 20.54 31 .80 



ANNEX 2: CAUSALITY TESTS 

G ranger causal i ty tests were conducted by estimating equations of the 

following general form: 

6x = k + 6x _ l  + . . .  + 6x_i + 6Y- l  + . . .  +6Y-i (2. 1)  

These were re-estimated excluding terms in 6y, and the significance of the 

exclusion restriction tested. Lags to -4 were included. S ince the unit root tests 

had shown that most of the variables were 1( 1 ) ,  regressions were specified in 

first differences to reduce the likelihood of spurious results due to common 

trends. Where the exclusion restriction was significant the regression was 

re-estimated with 6y as the dependent variable. In  cases where 6y was 

significant in the tu equation, but not tu in the 6y equation, Granger causality 

of y on x is established. Results are shown in Tables A2. 1  and A2.2 for set A. 

S imilar results were obtained with set B.  These results are of interest to detect 

dynamic inter-relationships; they are also helpful in deciding what variables to 
include in the long-run cointegrating vectors, although some of the results 

conflicted with theoretical priors and were not confinned by estimates of the 

cointegrating vectors. 

Table A2.1 :  

Variable Deletion Tests( l ) 

Sample period 1975Q2-1992Q2 

Equation 

Non-tradable 

(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
(ix) 
(x) 
(xi) 
(xii) 
(xiii) 
(xiv) 

Additional 
Regressors 

tJnAT 
tJnULC 
tJnUHMN 
A1nPMGN 
tJnPPI 
t.1nETDE 
tJnOHRE 
tJnOPEW 
ANNOR2 
flCBI 
llRRS 
flSTlR 
tJ>SBRRAT(I)  

tJnGGS 

Tests for Granger Cause 
Restrictions 
F4,60 

6.5- " 
15 .6- " 

1 .4 
2.4-- " 
3 . 1 - X 

19.8- X 
2.3-- X 
2.2-- " 
3.6- " 
4.8- " 
1 .4 
1 .7 
3.0- " 
2.7- " 
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Equation 

Tradable 

(xv) 
(xvi) 
(xvii) 
(xviii) 
(x) 
(xx) 
(xxi) 
(xxii) 
(xxiii) 
(xxiv) 
(xxv) 
(xxvi) 
(xxvii) 
(xxviii) 
(xxix) 
(xxx) 

Additional 
ReRressors 

tJnANT 
lilitULCM 
lilitUHMN 
AlnPMGN 
AlnPPI 
tilitEMAN 
lilitOPEM 
ANNOR2 
ACBI 
�s 
ASTIR 
AlnPSBRRA T(2) 
AlnRULC 
AlnEER 
lilitWPOS 
lilitGGS 

Tesll for 
Re.strldlons 
F4,60 

0.6 
2.5'" 
0.7 
3.6-
3.4-
0.9 
4.9-
3.9-
2.5'" 
2.6'" 
1 .5 
0.0 
0.0 
0.7 
0.3 
0.3 

GranRer Cause 

X 
" 
" 

X 
" 
" 
" 

( 1 )  

(2) 

S ee Table 2.3 for variable definitions. " indicates Granger causality, X a significant two-way 
relationship. 

-
--

Equatim estimated with seasonal dummies. 
significant at 95% level; critical (95%) value for F4, 59 ,., 2.55; 
significant at 90% level. 

Results which are of interest in Table A2. 1  include: 

(i) evidence that tradable prices Granger cause non-tradable prices, 
equations (i) and (xv). This result may be interpreted as showing 
that domestic inflation is influenced by shocks from overseas v ia 
tradable prices. Thi s  effect i s  independent of commodity price 
effects as measured by producer input prices, where Granger 
causality was not established for non-tradables, equation (v); 

(ii) whole economy productivity Granger causes non-tradable prices, 
equation (viii ) .  Manufacturing productivity is significant in the 
tradable price equation (xxi) but does not Granger cause; 
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(iii) whole economy earnings were found to be highly significant in the 
non-tradable price equation, equation (vi), but there was two way 
causation. Neither whole economy average wages and salaries (not 
reported) nor manufacturing earn ings ,  equation (x x ) ,  w ere 
significant in the tradable price equation . Unit  labour costs in 
manufacturing do not Granger cause tradable prices, equation (xvi); 

(iv) the results for import prices and competitiveness were found to be 
sensitive to the definition used. Surprisingly, the import UVI for 
m a n u facturers less ships ,  aircraft etc , equation ( x v i i ) ,  was 
insignificant in the tradable price equation. However, the price 
deflator for non-oil goods was found to Granger cause both tradable 
a n d  n o n - t r a d a b l e  p r i c e s ,  ( i  v )  a n d  ( x  v i i i )  re s p e c t i  v e l  y .  
Competitiveness, as measured by relative unit labour costs and the 
exchange rate, were not significant in equations for tradable prices, 
(xxvii and xxviii); 

(v) producers input prices were found to Granger cause tradable, but not 
non-tradable, prices, equations (xix) and (v) respectively; 

(vi) real short-term interest rates Granger cause tradable prices only , 
equation (xxiv). Nominal interest rates were significant for neither 
price series. The PSBR to GDP ratio was found to Granger cause 
non-tradable prices (xiii); 

(vii) the CBI  capacity uti l isation measure and the residual  from a 
regression of non-oil  output on a spl it  period time trend both 
G ranger cause both price series .  The s ignificant  resu l t  for 
non-tradables for the CBI measure is surprising, given the coverage 
of the survey; 

(viii) governmen t consumption of goods and services was found to 
Granger cause non-tradable prices, (xiv). It was insignificant in 
tradable prices. 
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The causality tests for the price wedge are presented in Table A2.2.  The 

results generally reflect those for the separate tradable and non-tradable price 

series. Thus whole economy earnings, and capacity utilisation were found to 

G ranger cause. Tradable, but not non-tradable, prices Granger cause the price 

wedge. One surprising feature was the insignificance of the productivity 

difference variables. As regression analysis shows, this may be because the 

causality test, being in first difference terms are capturing short run effects. In 

the cointegrating relationships the price and productivity wedges are found to 

be strongly related. None of the policy variables were found to Granger cause 

the price wedge, although real interest rates and the PSBR ratio were both 

significant 

Table A2.2: 

Causality (variable deletion) tests for the price wedge 

Sun pie period 1975 Q1·1992 Q2 

(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
(ill) 
(lI) 
(u) 
(xii) 
(xiii) 
(lIvi) 
(xvii) 
(xviii) 

(UlI) 
(xx) 
(xu) 
(xxii) 

Additional 
Regressors 

bJnAT 
bJnANT 
bJnUHMN 
bJnOPD 
ARRS 
ASTIR 
APSBRRAT 
AlnEER 
bJnEDMS 
ARULC 
A1nPPI 
ACBI 
ANNOR2 
bJnULCM 
A\nETDE 
A1nPMGN 
bJnGGS 
bJnWPOS 

Teals ror 
Restrictions 
F4,60 

4.9-
4.9-
1 .0 
1 .5 
9.4-
0.8 
2.1 --
1 .4 
0.9 
2.2--
0.8 
8.4-
2. 1 --
6.2-

12.2-
0.8 
9.8-
1 .0 

_ significant at 95% level; critical (95%) value F4, 60 = 257 
•• significant at 90% 
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ANNEX 3: E S TI M ATION R E S U LTS WITH A N  A LT ER N AT I V E  

D EFINITION OF NON-TR A D A B LE A N D  T R A D A B L E  

PRICES 

In this Annex the estimation results using set B definitions for non-tradable 

and tradable prices and the price wedge are presented. The difference between 

these and set A is  that food, drink and tobacco prices are switched from 

tradable to non-tradable sectors. The weight of tradable prices falls, from 67% 

to 40% of the total in 1 992, with a corresponding rise in the proportion of 

non-tradables, see Table 2. 1 .  The congruence between tradables and the output 

of and trade in manufactures is thereby weakened. There is also evidence that 

on the set B definition non-tradable prices are influenced by competing import 

prices. For these reasons estimation results may be less satisfactory than with 

set A. 

Non-Tradable Prices 

The cointegrating equations are shown in Table A 3 . I .  The reported OLS 

equation was obtained by re-estimating the preferred specification for set A 

non-tradable prices and excluding the insignificant term in government 

expenditure, (F l ,62=0.43). As with the set A definition the coefficient on 

producer input prices is larger than might be expected. The coefficient on 

short term interest rates is highly significant. (S ince STIR is a borderline 

1(0)/1 ( 1 )  variable over this sample the possibility of a ' spurious regression ' 

arises.) As with set A data no capacity utilisation effects could be found. The 

reported 10hansen equation , equation B ,  is  not consistent with the OLS 

estimate .  OLS equation is stable over the period from 1 990 Q2, on both the 

dummy variable and predictive failure tests . 

To examine whether competing import prices are orthogonal to the set B 

definition of non-tradable prices, as implied by theory, a version of the OLS 

cointegrating equation including import prices of manufactures was estimated 
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(not reported). Import prices were found to be highly significant (LM test for 

v ariable addition : XI = 6.4) . When the same variable was added to the 

corresponding set A OLS cointegrating equation (equation A, Table 3 . 1 ) ,  the 

test statistic was close to zero (xr = 0.0(008). This is quite strong evidence 

that the import price and tradable price definitions are more congruent with 

set A .  a result  reinforced by the difficulty described below in obtain ing 

estimates of the price wedge equation with set B. However. it has not been 

possible in the present work to test for possible effects on services prices of 

overseas competition. This is essentially because many ' tradable ' services . 

eg financial services, lie outside the retail sector. 

Table A3.1 :  

Cointegrating equations for non-tradable prices 

InBNT A 
k 1 .42 

(25.6) 
lnETDE 0.80 

(35.4) 
lnOPEW -0.61 

(-7. 1 )  
1nPPI 0.38 

( 18 . 1  ) 
STIR -0.008 1 

(-8.7) 
TS 0.001 2 

(4. 1 )  

- 2  0.999 R 
SE% 1 .53 
LM(4)(1)  3.1  
LM(8)(2) 3 . 1  

Estimatim 
Period 75Q2-92Q2 
Estimatim 
method OLS 

( I )  LM test of parameter stability 1 99OQ3-1 992Q2. 
(2) LM teat of adequacy of predictions 199OQ3-1 992Q2. 
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LOS 

-1 .40 

0.04 

1(0) 

1(0) 

75Q3-92Q2 
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The dynamic equations reported in Table A3 .2  fi t the data well .  (No I V  

estimate i s  reported in the absence of contemporaneous explanatory variables.) 

Both reported equations are acceptable on econometric grounds, although the 

null of homoskedastic residuals can be rejected at the 90% level with both 

equations. There is no indication of predictive failure. The coefficients on the 

LDV and error correction terms indicate a high degree of nominal inertia and 

slow response to disequil ibrium in the equations. This is in contrast to the 

set A dynam ic equations, and reinforces the ev idence that the estimated 

cointegrating vectors may not be a good representation of equilibrium prices. 

Table A3.2: 

Dynamic equations: non-tradable prices 

(I) 
AlnBNT oLS 

le 0.0038 
(2.2) 

t.lnBNT( - 1 )  0.46 
(7.4) 

AlnEIDE(-2) 0.23 
(2.9) 

t.lnOPEW(-2) -0.23 
(-3.4) 

t.lnPPI (- 1 ) 0 . 15 
(6. 1 )  

D79Q3 0.043 
(8.4) 

D9I Q2 0.023 

RESI (-3)(I ) 
(4.4) 
-0.088 

(-2.0) 

- 2  
R 0.85 
SE% 0.50 
LM(4) 2.7 
RESET 1 .2 
NORM 0.1 
HETERO 5. 1 -
LM(l\� 12. 1  
PRED ) 3.0 

Estimation period 76QI -92Q2 

(11) 
Johannn 

0. 12  
(2.7) 
0.37 

(5 . 1 )  
0.25 

(3.4) 
-0.26 

(-4.1 ) 
0. 1 3  

(5.3) 
0.041 

(4.4) 
0.021 

(4.4) 
-0.041 

(-2.7) 

0.87 
0.47 
4.3 
8.6-
1 . 3  
2.7" 

76Q2-92Q2 

( 1 )  
(2) 

Equ&tion (i) uses residua1s from equation A, equation (ii) residual. from equation B Table A3. 1 .  
Test of adeqU&cy of prediction 1 99OQ3-1992Q2. 

-

• •  
significlnt It the 95% level 
signifiClnt It the 90% level 
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Tradable Prices 

Equation A of Table A3 .3  is the preferred representation of equilibrium 

tradable prices. It  is  similar to the corresponding equation with set A data, 

although there is a significant producer price effect with set B data . An 

equivalent 10hansen estimate, treating real interest rates (RRS) as an 1(0) 

variable and without sterling oil prices, could be obtained,  but was found 

unsatisfactory as an error correction term. The preferred 10hansen estimate, 

equation B, has a negative sign on oil prices, and a coefficient on input prices 

which is higher than expected. 

Table A3.3:  

Co-integrating Equations for Tradable Prices 

InBT A B 
k 0.75 

( 1 1 .0) 
lnULCM 0.61 0.47 

(29.4) 
lnUHMN 0.35 0. 1 7  

( 14.6) 
lnPPI 0.1 3 0.53 

(3.8) 
RRS -0.0039 1(0) 

(-5.9) 
D79Q3 0.043 1(0) 

(3 . 1  ) 
lnWPOS -0.053 
CBI 1(0) 

- 2  0.998 R 
SE% 1 .36 
LM(4)( 1 )  3 . 1  
LM(8)(2) 9.9 

Estimation period 75Q2-92Q2 75Q3-92QI 

(1 )  LM test of parameter stability 199OQ3- 1 992Q2. 
(2) Test of adequacy of predictions 1990Q3- 1992Q2. 
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The same dynamic specification was found to be appropriate for both the OLS 

and Johansen cointegrating vector, with the results reported in Table A3.4.  

S ome of the individual parameter estimates do not have the expected sign -

lagged import and sterling oil prices - and the coefficient on the Johansen error 

correction term is small and on the border for significance. Moreover, with the 

es t imated parameters (ex c l ud i ng d u m m ies)  the spec i ficat ion  i s  n o t  

parsimon ious, although further exclusions were rejected b y  the data. The 

reported equations are free from serial correlation and heteroskedasticity on the 

basis of the reported test statistics. When re-estimated to 1990 Q2 and used to 

forecast the subsequent eight quarters, the Chow test for predictive failure i s  

significant at about the 80% level in both equations (i) and (iii) of  Table A3.4 .  

On average both equations underpredict. A comparison of  equation (i) in with 

the corresponding dynamic equation with set A data (Table 3.4 equation (i» , 

shows that the error correction term is  larger and enters at lag 1 rather than 

lag 3 wi th set B .  This indicates that the response to a disturbance from 

equilibrium is faster with the set B definition. S ince this excludes prices of 

food, drink and tobacco it implies that these prices behave more sluggishly 

than those of other tradable prices. 

The evidence presented here suggests, firstly,  that prices of food, drink and 

tobacco are infl uenced by prices of competing imports,  so that they are 

properly treated as tradables. But, secondly, that these prices have a different 

dynamic response to shocks to other tradable prices, which weakens the error 

correction properties of the set A dynamic equations ;  the coefficient on the 

ecm is about twice as large with set B equations. 
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Table A3.4: 

Dynamic Equations Tradable Prices 

(I) 
tJnBT OLS 

k 0.0039 
(3.0) 

AlnBT(-2) 0.28 

.11nULCM(l) 
(4. 1 )  
0. 1 6  

(2.7) 
6lnPPI(- I )  0.09 

(2.8) 
tWlPPI(-2) 0.28 

(6.5) 
.11nUHMN(-2) -0. 1 5  

(-3.1 ) 
.11nWPOS 0.02 

(3.2) 
.11nWPOS(-2) -0.03 

(-4.2) 
MCDI(-I ) -0.0005 

MRRS(2) 
(-3.2) 
-0.001 3 

(-4. 1 )  
D79Q2 0.048 

(7. 1 )  
D78Q2 0.024 

(3.7) 
D9 1 Q2 0.026 

(3.9) 
RES(-I )  -0.20 

(-3.0) 

- 2  0.85 R 
SE% 0.59 
LM(4) 5.7 
RESET 2.1 
NORM Ll 
HETERO 1 .3 
LM(8)(3) 9.3 
LM(8)(4) I Ll  
( 1 )  (.11nULCM + .11nULCM(-2» /2. 
(2) tUmS -tUmS(-2). 
(3) LM test against general form. 
(4) Test of predictive failure 1 99OQ3-1 992Q2. 

(12 
(Ill) 

IV 5) Job.Men 

0.0043 0.039 
(3.1 ) (2.3) 
0.26 0.29 

(3.5) (3.9) 
0 . 15  0.19 

(2.2) (3.0) 
0.09 0.10 

(2.8) (3.2) 
0.27 0.28 

(6.0) (6.2) 
-0. 1 3  -0.1 2  

(-2.6) (-2.4) 
0.02 0.02 

(3.6) (2.8) 
-0.03 -0.03 

(-3.2) (-4.0) 
-0.0005 -0.0005 

(-2.2) (-3.6) 
-0.0010 -0.001 

(-2.5) (-2.7) 
0.049 0.044 

(7. 1 )  (6.3) 
0.022 0.026 

(3.3) (3.9) 
0.024 0.029 

(3.6) (4.4) 
-0.21 -0.075 

(-3.0) (-2.0) 

0.84 0.84 
0.60 0.61 
7.0 4.1 
4.4· 1 .7 
0.6 1 .3 
0.9 0.9 

1 1 .0 

(5) I nstruments used : AlnWPOD, AlnWPOD(- l ). AlnWPOD(- 2), t.lnULCM(- I ) , t.ln ULCM(-2) ,  

.11nULCM(-3), t.STIR, tUmS(- I ) , t.RRS(-2), tUmS(-3). 
• Significant It 95% level 
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Price Wedge 

The OLS estimates of the cointegrating equation for the price wedge have a 

number of unsatisfactory features. The coefficients on the earnings difference 

v ar iab le ,  govern m ent expenditure,  producer and o i l  prices were a l l  

insigni ficant. Of more concern i s  that overseas competitors ' prices,  as  

measured by  the import price o f  manufac tures ,  is  pos i t i ve ly  s igned ,  

Table A3.5, equation A .  Moreover this result does not appear to be sensitive to 

the measure of competitiveness chosen: relative unit labour costs, the nominal 

effective exchange rate and import prices of all non-oil goods gave similar 

results. Estimating the equation over alternative time periods showed that the 

perverse import price effect is strongest in the second half of the 1 970s, when 

the difference in the profiles of the set A and set B measures of the price wedge 

is greatest. The inclusion of a time trend in the equation does not affect the 

overall result.( 16) In the absence of a better result, the residual from equation 

A, Table A3.5, provides the error correction term in the OLS and IV dynamic 

equations in Table A3.6, despite an incorrectly signed term in import prices. 

To constrain this coefficient to zero is strongly rejected by the data. The term 

on the productivity difference is well-determined in this equation. It implies an 

elasticity of 0.2. 

( 16) The finding that InUHMN is significant in the set B non-tradables cointegrating is 
relevant to this result .  However it should be noted that the coefficient in the 
non-tradables equation (0. 1 4) is smaller than in the tradables equation (0 . 1 7) ,  
implying that a small negative coefficient in  the price wedge equation is still to  be 
expected. 
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Table A3.S: 

Cointegrating equations for price wedge 

A 
InB 

k -0.95 
(- 1 2.6) 

lnOPD 0.20 
(6.9) 

lnETDE 0. 12 
(6.3) 

ln UHMN 0.14 
(4.3) 

CBI -0.0007 
(4.6) 

D79 Q3 -0.032 
(-2.3) 

- 2  0.986 R 
S E % 1 .3 1  
LM(4)(l) 9.5-
LM(8)(2) 2.7 

(1) LM test of parameter stability 1 99OQ3- 1992Q2. significant at the 95% level. 
(2) Test of pn:dictive failure 1 99OQ3- 1 992Q2. 

B 

0.096 

0.30 

-0.37 

-0.0007 

1(0) 

The dynamic equations presented in Table A3.6 fit the data only moderately .  

There i s  evidence of  residual serial correlation, although only in  equation (ii) is 

the LM(4) test significant at the 90% level. Equation (i) shows predictive 

fai l ure at the 8 7 %  level,  but the mean prediction error is close to zero. 

Interestingly , the dynamic terms in import prices attract a negative sign in 

equation (iii), consistent with the results of the lohansen cointegrating equation 

which is used as the ecm term. 
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Table A3.6: 

Price wedge dynamic equation 

A1nB OLS IV Johan.en 
(I) (11) (Ill) 

k 0.0037 0.0049 K 0.093 
(3.2) (3.2) (4.2) 

A1nD(-2) 0.22 0.29 A1nB(- 1 )  0.25 
(2. 1 )  (2.4) (-23) 

A1nOPD 0.090 0.081 AInB(-2) 0. 1 6  
(1 .9) (1 .6) ( 1 .5 ) 

MlnETDE(- I )  -0.20 -0.20 A1nEIDE -0.23 
(-1 .9) (-1 .8) (-1 .5) 

A1nUHMN(-I )  0.062 -0.052 AlnEIDE(- I )  -0.26 
(1 .3) (-0.5) (1 .7) 

MeDI(- I )  0.0006 0.0006 A1nUHMN -0.08 
(2.9) (2.9) ( - 1 .6) 

toSTIR -0.0016 -0.0007 toCBI 0.0005 
(-2. 1 )  (-0.7) (2.0) 

D79Q3 -0.014 -0.016 toCBI(- 1 )  0.0009 
( - 1 .7) (-1 .9) (3.3) 

D91Q2 -0.0090 -0.0060 to79Q3 -0.01 8  
(-1 .2) (-0.7) (2. 1 )  

RES(-l )( 1 )  -0.34 -0.31 RES( - I )  -0. 1 3  
(-4.4) (-3.7) (-4.0) 

- 2  
R 0.44 0.38 0.36 
SE% 0.71 0.74 0.76 
LM(4) 7.4 8.5·· 6.5 
RESET 2.3 0. 1 7  0.53 
NORM 0.8 1 .6 0.22 
HETERO 0.01 0.20 0.04 
LM(8)(2) 7 .1  
LM(8)(3) 12.5 

( I )  
(2) 
(3) 

Equations (i) and (u) use residuals from equation A and equation (ui) uses residuals from equation D.  
Table A3.5. 

.... 

LM tcst against general form. 
Test for adequacy of prediction 199OQ3- 1 992Q2 
Significant at the 90% level 
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ANNEX 4: AGGREGATE RETAIL PRICES 

A logical extension of the work on tradable and non-tradable retail prices is to 
estimate equations for their sum, the series RPIA. This covers 80% of the total 
RPI, with the main exclusions being local authority rates and its successors, 
mortgage interest payments, seasonal foods and taxes on food, drink and 
tobacco; Table 2. 1 gives details. These exclusions are similar to those made in 
the main behavioural equation for retail prices in many UK macroeconometric 
models. 

The specification for the equilibrium level of RPIA is obtained by summation 

of equations 3. 1 and 3.2 to give: 

(A4.1) 

where the OP is whole economy output per head and other variables are as 

defined in section 3.  Government expenditure has been excluded since its 

m ain influence at the aggregate level is assumed to be reflected in capacity 

utilisation. 

An est imate of equation A4 . 1  is shown as eq uation A in Table A4 . 1 .  

Short-term interest rates were also included since they are highly significant in 

the long-run equation for non-tradable prices (Table 3 . 1 ) .  The restriction that 

the coefficient on earnings is equal and of opposite sign is not data acceptable 

(xr=9 . 1 )  but an estimate, equation B ,  with this  restric tion imposed has a 

standard error only 60% of that of equation A. Homogeneity with respect to 

labour and input costs is  data acceptable in equation A (t ratio of 0.3) .( 17) In 

the case of equation B the sum of the coefficients on unit labour costs and 

input prices is 0.94, but a unit restriction is not data acceptable. Equation B 

has parameter stability on the basis of the dummy variable test for a break in 

sample at 1990 Q2, and there is no evidence of predictive failure. Equation C 

of Table A4. 1  i s  the 10hansen estimate corresponding to equation B :  the 
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increase in the coefficient on import prices is a notable feature, although the 

usual caveat about this being only one of a set of cointegrating vectors - of 

three in this case - applies. 

Table A4.1:  

Cointegrating Equations for Aggregate Retail Prices 

�nRPIA A 

k 1 .72 
(20.4) 

lnEIDE 0.76 
(24.4) 

InOPEW - 1 .08 
(·8.5) 

InULC 

lnPPI 0.37 
( l 0. 1) 

lnUHMN 0.10 
( 1 .6) 

NNOR2 0.21 
(2.0) 

STIR -0.0068 
(-5.5) 

D79Q3 0.049 
(2.9) 

- 2  0.998 R 
SE% 1 .66 
LM(5)(l) 4.8 
LM(8)(2) 4.3 

Estimation method OLS 
Estimation period 75Q2-92Q2 

( 1 )  Test for exclusion of dummy variables. 
(2) Test for predictive failure 1 990Q3- 1 992Q2. 

B 
4.80 

(4 1 .3) 

0.76 
(44.7) 
0. 1 8  
(8.6) 
0. 1 3  
(4.7) 
0. 1 0  
(1 .9) 

-0.0047 
(-7.2) 
0.027 
(2.5) 

0.999 
1 .04 
3.9 
5.6 

OLS 
75Q2-92Q2 

c 

0.67 

0.23 

0.24 

0.01 

1(0) 

1(0) 

Johanscn 
75Q3·92Q2 

The preferred dynamic equations using the residuals from equations B and C of 

Table A4. 1  are shown in Table A4.2. These were obtained after removing 

insignificant terms from a general equation . Noteworthy features are the 

absence of lagged dependent variables, which features in the dynamic equation 

for tradable prices, and the prevalence of terms at lag minus 2. The ecm terms 

enter at lag 3, and are highly significant. In the OLS case, equation (i), most of 

any departure from equilibrium is resolved after 7 quarters, including the three 
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q uarters' start delay. Both reported dynamic equations fit the data well, with 

standard errors of about 0.5 . With the exception of the test for functional fonn 

in equation (i i) ,  the equations are acceptable on the basis of the usual tests. 

There is no indication of significant predictive failure with equation (i) , 

although prediction errors are negative on average. 

Table A4.2: 

Dynamic Equations for Aggregate Retail Prices 

(I) (11) 
tJnRPIA OLS JoIt.n.en 

Ir. 0.0049 0.62 
(3.9) (3.3) 

tJnULC(-2) 0.46 0.50 
(9.4) (9.2) 

t.1n.PPI(-l ) 0.096 0.1 5  
(3.5) (4.7) 

tJnPPI(-2) 0. 1 1  0 . 12 
(3.2) (3.3) 

tJnUHMN(-2) 0.049 0.096 
(1 .2) (2.3) 

6STJR(-2) -0.0014 -0.0014 
(-2.7) (-2.6) 

6NNOR2(-2) 0.26 0.36 
(3.3) (4.3) 

D79Q3 0.046 0.047 
(S.3) (S.2) 

D9 I Q2 0.028 0.028 
(5 . 1  ) (4.9) 

RES 1 (-3)( 1 )  -0.33 RES2(-3) -0. 1 5  
(-4.6) (-3.3) 

- 2  0.S4 0.S3 R 0.52 0.54 SE% 
LM(4) 4.4 2.9 
RESET 2.3 9. 1 *  
NORM 1 .4 2.3 
HETERO 0.2 0.2 
LM( 1 1t2) 1 3.0 
LM(S) 3) 7.0 

( I )  RESI residuala from equation B table AS. ! ,  RES2 residuals from equation C Table AS. ! .  
(2) Test of exclusions against general fann. 
(3) Test of adequacy of prediction 1 99OQ3- 1992Q2. 
• Significant at 95% level. 

Estimation period 1 976Q1 -1992Q2 
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Encompassing Tests 

A comparison of an aggregate equation with the sum of tradables plus 

non-tradables is of some interest, especially as aggregate retail prices and 

tradable prices, set A, are highly correlated in first difference tenns.( 1 8) The 

res u l ts of encompassing tests of the aggrega te equation against  the 

disaggregated are presented in Table A4.3. 

Table A4.3: 

Encompassing Test for Tradables plus Non-Tradables 

Dependent EJlPlanatory 
Variable 

le 
41lnRPIA -0.001 3 

(- 1 . 3) 

6InRPlAr -0.0014 
(-\ .2) 

6InDlSr -0.0019 
(- 1 .0) 

Varlablea 

41lnRPIAp 
0.45 
(3.5) 

0. 1 0  
( 1 .2) 

6InDlSp 
0.30 (i) 
(4.6) 

0.034 (ii) 
(1 .4) 

(iii) 

Estimation period : 1 976Q I - I 992Q2 

Predicted value from equation (i). Table A4.2 

Predicted values of tradables plus non-tradables equation. Table 3.2 equation (i) plus 
Table 3.4 equation (i). 

equation residuals from Table 3.2 equation (i) plus Table 3.4 equation (i). 

These results, like those for the price wedge, show that neither the aggregate or 

disaggregated RPI equations encompasses the other. This result  is not 

surprising in view of the way that the specification used for the aggregate 

RPIA equation was derived. 

( 1 8) The correlation coefficient between fllnRPIA and fllnA T is 0.98 over the sample 
1975 Q2 to 1992 Q2. 
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