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I. Introduction.

This note shows what the relationship is between the rate of inflation of the RPI, the rate of
inflation of the GDP deflator and ‘domestically generated inflatiolGit2. What follows is
mainly an accounting exercise and a statistical decomposition. This is not a substitute for
substantive behavioural analysis, although it is a prerequisite for the latter. There is no
presumption that ‘domestically generated inflation’ is independent of external influences or
that ‘imported inflation’ is independent of domestic economic developments.

The distinction between domestically generated inflation and imported inflation is useful if
and to the extent that the behaviour of the two, including their response to shocks, is different
from each other, as least in the short and medium term. One characteristic of the approach
adopted at the Bank, when modelling inflation, is the key assumption that domestically
generated inflation is subject to stickiness or inertia. The existence of these nominal
rigidities, which disappear in the long run, means that in order to achieve a reduction in DG,
a temporary increase in unemployment above the natural or equilibrium rate (or NAIRU) and
a temporary fall of output below its capacity level (a temporary negative output gap) is
required. An augmented Phillips curve, in which the augmentation term, or core inflation,
adjusts only gradually to excess demand pressures and to changes in past inflation, is one
way, but by no means the only one, of modelling DGI. Imported inflation can adjust without
output and employment having to depart from their natural or capacity levels.

Notation:
We adopt the following notatiomgﬂp be the rate of GDP deflator inflab'hpg]; the

RPI rate of inflation;n‘c’:1 the rate of inflation of the ‘domestically produced and

domestically sold’ private consumption component of the GDP deflaiér; the rate

of inflation of the deflator of domestic value added created in the production of
‘imported’ consumer goodss.®  the average rate of inflation of the deflator for value

added created in the production of domestically consumed goods and serinﬁces;

the rate of inflation of the deflator for domestic value added created in the production
of domestically sold investment goodﬁﬁ: the rate of inflation of the deflator for

domestic value added created in the production of domestically sold government
goods and servicesczxa the rate of inflation of the deflator for domestic value added
created in the production of exported private consumer goods and sm\fxﬂ:es; the
rate of inflation of the deflator for domestic value added created in the production of
exported investment goods‘éj1 the rate of inflation of the deflator for domestic value

added created in the production of exported government goods and sety/iot

2 The term ‘domestically generated inflation’ is due to Mervyn King, who gave the
concept prominence in the deliberations of the MPC.
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average rate of inflation of the value added deflators of all export compongnts;  the
rate of inflation of the fob price of exports; the rate of inflation of world prices of

imported raw materials and intermediate inptgs; the rate of inflation of domestic
sales prices of imported consumer goods and serviges; the rate of inflation of

world prices of imported consumer goods and serviggs; the average rate of
inflation of all world import pricesﬁCd the rate of inflation of the sales prices of

domestically produced and sold consumer goods and serviges; the growth rate of

labour costs per unit of value added (unit labour costs) in the domestic consumer
goods sectors producing for the domestic markgj; the growth rate of profits (non-

wage value-added) per unit of value added (unit profits) in the domestic consumer
goods sectors producing for the domestic markgét; the share in GDP of

domestically produced and domestically sold consumer goods and sesyices; the

share in GDP of value added in the domestic production of ‘imported’ consumer
goods;ocid the share in GDP of domestically produced and sold investment gé)dods;

the share in GDP of value added in domestically produced and sold government goods
and servicesy.  the share in GDP of value added in exported consumer goods and

services;x. the share in GDP of value added in exported production investment
goods;e, the share in GDP of value added in exported government goods and
services (probably close to zercsy)c'd the share of imported raw materials and

intermediates in the total cost of production of ‘domestically produced’ and sold
consumer goods and services, the share of imported consumer goods and services

in the total domestic sales price of ‘imported’ consumer goods and seryjcie

share of imported raw materials and intermediates costs in the fob sales price of
exports;f the share of domestically produced consumer goods in total consumption;
&, the share of export value added in GDRhe share of world import prices in the

RPI;  the share of labour in value added in the domestic consumption goods sectors
producing for the domestic market.

II. Domestically Generated Inflation and RPI Inflation.

By domestically generated inflation we mean the contribution of domestic factor price
inflation to the rate of inflation of the RPI. It consists of the contribution of domestic factor
price inflation to the inflation rate of ‘domestically produced’ consumer goods and services
included in the RPI index plus the contribution of domestic factor price inflation to the cost of
‘imported’ goods and services included in the RPI. So-called domestically produced and

® These shares are all, in principle, time-varying. To prevent notational clutter, the time
subscripts are omitted.



consumed goods and services have a significant import component, and so-called imported
goods and services have a significant domestic value added component.

By imported inflation we mean the contribution to RPI inflation of import costs, both directly,
through the cost of imported consumer goods and services and indirectly through the cost of
imported raw materials and intermediate goods and services used in the production of
‘domestically produced’ consumer goods and services).

The rate of RPI inflation, denote"drpi Is a weighted average of the rate of inflation of the
prices of imported consumer goods and serviges, , and the rate of inflation of the prices of

domestically produced and domestically sold consumer goods and seﬁ\éLces, , Where the

weights are the share of imports in domestic consumpfiand the share of domestically
produced consumer goods in consumptiof, respectivel .

1’:Erpi = Bﬁcm * (1—[3)17[% (2)

‘Imported’ consumer goods and services included in the RPI have a domestic value added
component (distribution, warehousing, wholesaling, retailing etc.). The rate of inflation of
the price index of ‘imported’ goods and services included in the RPI, , Is a weighted

average ofn‘é: and the rate of inflation of the world price (expressed in domestic currency) of
imported consumer goods and services, , Where the weights are the ratio of value added
to total costs (value added plus import costs)y. , and the ratio of import costs to total

costs,y, ,respectively.

)

o _ g1 va
e = (1 ch)ncm Y T

m

The price of ‘domestically produced’ and domestically sold consumer goods and services is
not the value added deflator for domestically produced and domestically sold consumer goods
and services, because imported intermediate goods and services and raw materials are part of
the cost of domestic producers. The rate of inflation of the price of ‘domestically produced’
and sold consumer goods and servi(ﬁﬂcds, , is a weighted average of the inflation rate of the

value added of domestically produced consumer goods and services sold on the domestic
market, denotedt‘é:1 , and the rate of inflation of the world price (in domestic currency) of

* Indirect taxes and the mortgage interest component of the RPI are ignored. The RPI
concept of this note is therefore closest to the RPIY.

3



imported intermediates and raw materiats, , Where the weights are the ratio of value
added to total costs (value added plus import col:tsbed , and the ratio of import costs to

total costs,yCd , respectively.

J’:Ecd = (1—'ch)TE\éj * chnrm (3)

This implies the following expression for the rate of inflation of the RPI:

Tcrpi = (1_[3)(1_ch)n\é: " ﬁ(l_YCm)n\é: i (1_B)chnrm i BYCmTECm (4)

The average rate of inflation of the value added deflator for domestically produced and
consumed consumer goods and serviegs, , is defined as follows:

B(L - v.)

va m va

T, = T,
B - v,) + @ - B - v,)

m

(5)
Bl - v.) va

1- T,
B - v,) + L -BA -7,

The average rate of inflation of the value added deflator of domestically consumed production
of domestic consumer goods and serviee$, will be called domestically generated inflation
or DGI,, that is,

DGI, = =" (6)

The average rate of inflation of the world prices (expressed in domestic currency) of all
imports,,, , is defined as follows:

BYC BYC
T, = o T, + 1 - = T, (7)
By, + (L - By, ™ By, + @ - B,




Equation (4) can be now be rewritten as.

Typi = (1-8)m.” + om,, (8)

where

6 = (1-P)ve, + By, 9)

The expressiod - & = (17[3)(17ycd) + B(1-y.) isthe total weight of domestic value

added inflation in RPI inflation. It consists of the sum ofdhect weight of domestic value
added,(1-B)(1-y.) ., the share of domestically produced consumer goods and services in
total consumptiorﬁ - B, times the share of domestic value added in the total cost of
producing ‘domestically produced’ consumer goods and ser\/_’lces;(Cd , anditieet

weight of domestic value addedj(1-y.) , the share of imported consumption in total

consumptiong, times the share of domestic value added in the total cost of producing
‘imported’ consumer goods and servicés; vy,

The expressiol = (17[3)1(‘:d + By, s the total weight of the inflation of world import

prices in RPI inflation. It consists of the sum of diect weight of consumer import§y
, the share of imported consumer goods and services in total consurfptiones the share
of imports in the total cost of producing ‘imported’ consumer goods and seryjces, , and

theindirect weight of imports(1 - B)ch , the share of domestically produced and sold

consumer goods and services in total consumptiei, times the share of domestic value
added in the total cost of producing ‘domestically produced and sold’ consumer goods and
services,yCd

Domestically generated inflation is in turn the weighted sum of the growth rate of labour
costs per unit of value added (unit labour costs) in the domestic consumer goods sector
producing for the domestic market, and the growth rate of profits (non-wage value-

added) per unit of value added (unit profits) in the domestic consumer goods sector producing
for the domestic markenup , Wheren is the share of labour in value added.

Tc\cla = (:l‘fn)ﬁulcC Ny, (10)



[1l. The GDP deflator and the RPI.

By definition, the rate of inflation of the GDP deflator is a weighted average of the rates of

inflation of the components of GDP:

cha = a cha - cha+ o cha - cha - cha _— cha
gdp — ¢y Cm' Cm . “Cx ig g e 94 "9g
where
+ + + o+ oo+ + =
occd occm ocCx “.d ocIX ocgd och 1

By definition, the following relation holds:

@-pa-v) o«
B(l B ch) . OCC

o cha
gx g)(

(11)

(12)

It follows that the general relationship between the RPI rate of inflation and the rate of

inflation of the GDP deflator is as given in (13).

SO [mrs, — o o — o T + Om
rpi gdp ig g g4’ Y4 m
(xcd + (xc

B 1 _6 [a cha _— cha - cha]
o + o Cx CX ix I>< gx gx
Cy C

m

Let o, be the total share of export value added in GDP, that is,

(13)

(14)

(15)



The average rate of inflation of the value added deflators of the domestically sold components
of GDP is defined as follows:

va OCCd Cm va Ig va (ng va
Ty = | ——|mg" + T+ o (16)

The expression in (13) can be simplified considerably if we make the simplifying assumption
that the rate of inflation of the value added deflator for domestic consumption equals the
average rate of inflation of the value added deflators of all domestically sold components of
GDP, that is

Te = Ty (17)

With this assumption, the RPI rate of inflation can now be written as

5 _ 1*5nva+6n_ 1*5anva 18
rpi 1-a gdp m 1 XX ()

X -y
We now make the further simplifying assumption that the share of export value added in
GDP equals the direct and indirect share of imported goods the RPI index,
d = o (29)

With these assumptions, the relation between RPI inflation and GDP inflation takes the
following very simple form:

17Erpi = n\gIZp * ax(nm B n\;a) (20)

or, equivalently,

va
gdp

=1

rpi (1,0()( T T, ax(n\éZp B n\;a) (21)



The RPI rate of inflation differs from the GDP deflator rate of inflation only if the rate of
inflation of import prices differs from the inflation rate of the export value added deflator. If
import prices are rising faster than the export GDP deflator (if the ‘terms of trade’ worsen),
the RPI will be rising faster than the GDP deflator. Exchange rate depreciation will therefore
not in and of itself make the RPI inflation rate higher than the rate of inflation of the GDP
deflator. That will happen only if the depreciation causes the domestic currency price of
imports to rise faster than the domestic currency value of the export value added deflator.

In many simple analytical models, the assumption is often made that the rate of inflation of
the export value added deflator is the same as the rate of inflation of GDP deflator as a whole,
that is, it assumes

Tt\ézp = Tc;a (22)

With this assumption, equations (20) and (21) become equations (23) and (24), respectively.

~ va va
o = Tgdp * o (m, - Ttgdp) (23)

oo = (1—ocx)n;3p T (24)

With &, ~ 0.19 as is approximately the case in the UK, such a simplification can have
guantitatively significant effects.

Whenever the rate of inflation of the export value added deflator is less than (greater than) the
rate of inflation of the GDP deflator as a whole, the RPI inflation rate will be understated
(overstated) relative to the rate of inflation of the GDP deflator if the simplification in (22) is
adopted. Under current conditions, it would therefore lead to a downward bias in the RPI
inflation estimate.

Note that the price of exports (the fob price) is not the value added deflator for exports,
because imported intermediate goods and services and raw materials are part of the cost of
export producers. The rate of inflation of the fob price of expatts, is a weighted average

of m,” and the rate of inflation of imported intermediates and raw matemals, , Where the

weights are the ratio of value added to total costs (value added plus importlegpsisand
the ratio of import costs to total cosisg, respectively.



Ty = (17Yx)n;a * YXﬂ:rm (25)

This produces the following equation,

~ 1-9 va 1-9
Fopi - (1—) oo ! (‘1‘””% + (m) ”] oo ! Pl

X

(26)
I IO Tl I g
(1-a)d-v)) **

If 6= e, and if all imports have the same rate of inflation, equation (26) simplifies to

o

chfli’i - Tc\glzp " 1_XY (Tcm B Tcx) (27)
X
or, equivalently,
~ _ ax va OCX OCX va
Tcrp| - (1 N 1—'Yx)ngdp + 1_axnm * 1_yx(ngdp B TEX) (28)

The expressiom, - m, is the proportional rate of decline of the conventionally measured
terms of trade, the relative price of exports (fob) and imports (cif).

I\VV. Accounting and Economics: A Caveat.

The exposition in Section Il was a pure accounting exercise. No behavioural assumptions are
involved and, in the absence of measurement errors, equations (1) through (10) hold as
identities. This means, in particular, that the weight® andJ of domestically generated

inflation and imported inflation, respectively, should not be estimated but calculated directly,
at each point in time, using import shares in consumption and the input-output tables.
Estimation of dynamic relationships becomes important when we try to model, say, the
response of the domestic currency price of imp&{dp changes in the foreign currency

price of imports,P,, or to changes in the nominal exchangeEat& he evidence on limited
pass-through certainly suggests that the Law of One Frjce-(EP,, ) or its rate of growth



version, t, = € + n,, , where is the proportional rate of depreciation of the currency and
=, is the world rate of inflation of import prices) does not hold with any great reliability,
even in the long run.

The behaviour oft, . and ofup Is determined by the behaviour of money wages, labour

Cc

productivity and profit margins. Two points are worth making, however. First, the growth
rate of unit labour costs and of unit profits in the domestic consumer goods sector producing
for the domestic market may be sector-specific, that is, it may be different from that of the
other sectors of the economy and from the economy-wide average. Second, it is important to
note, thatd understates the total impact of foreign inflation (and of external influences
generally) on RPI inflation. Money wage inflation is a function, among other things, of the
anticipated future behaviour of the RPI, which has an import component. Wage settlements
and wage drift are a function of the relative bargaining power of employers and workers, and
this will be influenced by external competitive pressures in import-competing and exporting
industries. If the national labour market is reasonably integrated, even the non-traded or
sheltered industries will be influenced by national wage developments that are influenced by
the externally exposed sectors. Labour productivity is procyclical, and the cycle is partly
driven by external demand. The behaviour of profit margins in the domestic consumer goods
sector is influenced by the behaviour of competitive import prices.

Import prices too will not in general be independent of domestic economic developments.
Even if the foreign currency price of imports is exogenous to the country under consideration,
the exchange rate will be influenced by domestic policies and other domestic shocks and
developments. A larger country may also influence the world price of its importables.

The pricing behaviour outlined in this note is therefore but one component of a complete
dynamic general equilibrium model of the UK economy.

A simple model of unit labour cost inflation, derived from an augmented Phillips curve is the
following. First, note that,

Tute, = Tw, ~ 60 (29)

wherer,, is the growth rate of money wages in the domestic consumer goods sector

Cd

producing for the domestic market afid  is the actual average growth rate of labour
productivity in that sector.

A typical Phillips curve makes the current rate of money wage inflation a decreasing function
of the excess of the actual unemployment gteyer the natural rate of unemploymen,

Two common ‘augmentation terms’ are the target growth rate of real wges, , and the
augmentation term in the Phillips curve, or ‘core’ inflation. Consider the case where core

inflation is just last period’s expectation of the current rate of inflaﬁ(‘,?m,
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Tw, ~ 1‘:’l:repi * éc - YU - uN) v>0 (30)

Cc

An implicit assumption in our model appears to be that the inflation rate of unit profits equals
the inflation rate of unit labour costs,

Tculc = nupc (31)

If equation (31) holds, it follows that

DGl1 =T (32)

ulc,

While this is a powerful simplification (it implies that profit and labour shares are constant),
it is clearly counterfactual. Frequent discussions by the MPC of the behaviour of margins
suggests that this assumption is in urgent need of relaxation.

If we assume that (31) holds, domestically generated inflation is given by:

va

M = Ry + 6, - 6, - W(u - uy) (33)
The distinction between domestically generated inflation and imported inflation now
becomes quite slippery, with rational expectatiafig, = (Lé)(n‘c’a)e + om, and

Rt - (O - Bm ¢ 0, - 0, - w(u - uy (39

A possibly more appropriate definition of DGI could be obtained by stripping out the
influence on wage inflation of (expected) import price inflation. | will call B3, :
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1 )
DG, = 7=DGl, - ﬁn‘;
35
S 1 va b e .
1-6 ¢ 1-8 "
With this definition
fio = (1 - 8PDGI, + (1 - (1 - 8m, + (1 - 8)d(ny, - m,) (36)
When expectations are realised, this reduces to
fiy = (1 - 8)DGIL, + (1 - @ - 8)Ir, (37)

With this modification, the weight in RPI inflation BIGl, , is of course smaller that with
DGI;
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