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The Investment Value of Plant

Price theorists call industries that
push output to the point where mar-
ginal cost equals price “perfectly
competitive.” In such industries,
there are two relationships between
price and output—the supply curve
resulting from producers’ behavior
and a demand curve describing cus-
tomers’ behavior. There will usually
be a unique combination of output
and price that satisfies both relation-
ships simultaneously. .

It would be a great analytical con-
venience if output and price could be
so neatly determined. Mere conve-
nience is not, however, sufficient
reason for assuming that industries
actually behave this way, or even
that they ought to behave this way.
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gible. We argue that, absent collu-
sion, perfect competition approxi-

mates the way mosti ies, most

f the time, make cisions.
We also argue that any industry that
makes its{plantdecisions this way is
unworthy of investor interest.

A New Tractor

~ An example will serve to explain
why industries can’t be perfectly
competitive. As textbook writers
have long been fond of farming as
the ideal, we begin with one based
on wheat farmers.

Suppose, for simplicity, there is an
unlimited supply of farmland that,
with the same variable cost, can pro-
duce a bushel of wheat. And sup-
pose that, just as the textbooks as-
sume, wheat farmers ignore the
effect of their decision on price when
deciding how much to produce.
Then they will increase their output
up to the point at which the price of
the marginal bushel just covers their
variable cost.

If every farmer has the same vari-
able cost, then the marginal bushel’s
variable cost is the industry’s average
cost. With price equal to marginal
cost equal to average cost, the indus-
try is just breaking even on operating
cash flow, with nothing left over for
mortgage payments or even for pay-
ments on tractors.

Now suppose a superior tractor
comes along, which lowers the vari-
able cost of producing a bushel of
wheat. Initially, of course, most
farmers still use their old tractors.
The marginal bushel—whose vari-
able cost determines price—is still
being produced the old way. Indus-

price and output remain un-
changed. But farmers who buy the
new tractor find that, at the old price,
they have a positive operating cash

flow; this represents the return on
their investment in the new tractor.

Because wheat farmers don’t con-
sider the effect of their decisions on
price, it is just a matter of time before
so many farmers buy the new tractor
that the marginal bushel is being
produced at the new, lower variable
cost. Price falls until it equals the
new marginal cost, which once again
equals average cost. Operating cash
flow falls back to zero and, with it,
the return on the investments in the
new tractors.

the new tractors were scarce—as long
as there weren’t enough to go
around—they generated a positive
cash flow. When there were enough
new tractors to produce all the wheat
demanded—when they ceased being
scarce—their contribution to cash
flow went to zero.

As noted, this contribution to cash
flow—the so-called scarcity rent or
economic rent—represents the return
to the investment in the new tractor.
We now see that, although the trac-
tor’s physical life may last for a gen-
eration, its economic life is over when
it ceases being scarce.

Whether the new tractor justifies
the investment depends on the
length of the tractor’s economic life.
That in turn depends on how fast the
wheat farmers buy new tractors. The
new tractor may be a better invest-
ment at a price high enough to dis-
courage most farmers from buying it
than at a lower price.

The wheat farmers have a maxi-
mum price they can justify paying
for a tractor at each level of tractor
output. This relationship, together
with the relation between the tractor
manufacturers’ marginal cost and
output rate, determines tractor price
and output. But now the wheat farm-
ers are no longer ignoring the effect

What has happened? As long asj )( ,

Financial Analysts Joumnal / March-April 1994




v

ﬁ'sJV'W) (‘: me

/
of their decisions on the price of
wheat.

The wheat farmers are still making
output decisions competitively, but
they are not making plant deci-
sions—their tractor purchase deci-
sions—competitively. If they made
their plant decisions competitively,
most of them would end up bank-
rupt. No investor in his right mind
would be interested in supplying
capital to such an industry. We con-
clude that the industries of interest to
securities investors are not usefully
described by the economist’s ideal of
perfect competition.

The High-Cost Producer

Most modern industries are oli-
gopolistic—characterized by having
only a few producers. In the U.S.,
there have rarely been more than
three or four manufacturers of aspi-
rin, spark plugs, cornflakes, facial
tissue, ketchup, etc.

Suppose that, contrary to the per-
fectly competitive model, an oligop-
olistic industry takes price effects
into account in setting its output
level. By doing so, the industry may
be able to make more money by
producing less. In the absence of
collusion between producers, the de-
cision about how much capacity to
withhold from production falls to the
high-cost producer. To understand
how far short of the perfectly com-
petitive level this industry’s output
will fall, we need to understand this

roducer’s point of view.

The high-cost producer gains
nothing from using marginal plant,
pecause its variable cost equals the
industry’s price. Indeed, by not using
this plant, the producer can raise the
industry’s price slightly, thereby
raising the price of every unit it does
manufacture. But consider the high-
est-cost capacity the producer is still
asing. Its variable cost is almost as
high as the industry price. Further-
more, by shutting it down, the pro-
ducer can raise the industry price
received on its remaining output.
Clearly, this argument can be re-

cated until the rent on the marginal

Jant is high enough or the remain-
ing output is small enough that fur-
ther production cuts don't pay.

This point determines the level of
industry output rational for the high-
cost producer. The higher the output
of low-cost producers, the less high-
cost producers will choose to pro-
duce. Because low-cost producers
have bigger unit margins than high-
cost producers, they have more to
lose from cutting their own output.
But they also lose less from increases
in their own output. Because in-
creases in their output will be accom-
panied by decreases in output by
high-cost producers, industry output
will be dampened and price will not
fall by as much as it would in a
purely competitive system.

These considerations suggest that
an -
ducers (in contrast to an industry
comprised of thousands of wheat

farmers) will take price into account
in its output decisiong; hence,decide’
to produce at Iess than ctly com-

petitive levels of output. But they
also suggest that the critical decision-
maker is the high-cost producer.

ow it make the output deci-
sion? Let:
q* = perfectly competitive level of
industry output,
q' = combined output of all but

the high-cost producer,
level of industry output that
is best for the high-cost pro-
ducer,

D(-) = industry demand curve (i.e.,
the price corresponding to
output) and

S(-) = industry marginal  cost
curve.

By definition, the perfectly competi-
tive level of industry output, q*, sat-
isfies:

D(g") = S(¢").

More generally, the level of indus-
try output best for the high-cost pro-
ducer is that at which its gain from
an extra unit of output just offsets the
loss from the effect of the production
increase on price. The potential gain
is the difference between the indus-
try price D(q) and the high-cost pro-
ducer’s marginal cost. But the high-
cost producer’s marginal cost is the
industry’s marginal cost S(g). So the
difference is:

]

y

D(g) - 5@)-
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The effect on industry price of pro-
ducing an incremental unit is dD/dq.
The loss on the high-cost producer’s
output q — q' is:

i

i @-q).

At the level of output best for the

high-cost producer, the incremental
loss just offsets the incremental gain:

Dig) - 5@ + 2 (g~ 4) =0
q) - S@g) dq(q q)=

We can expand D(q) and S{q) in a
Taylor series around the perfectly
competitive level of industry output

q H
dq

ds G-
ag 1T
Substituting in our equation for the
best level, we have:

S(g) = S(g*) +

dD ds dD
A K i ittt )

(zd_D_gf) (dD_dS
7 %)\ % E)"'

L
@

0,

The ratio q/q* measures how closely
the industry approaches the ideal of
perfect competition—spedﬁcally, the
fraction of the ideal output level
achieved by the output level best for
the high-cost producer. As the out-
put of the high-cost producer q - ¢’
declines, q' approaches q* and the
ratio approaches one.

The worst case for competition is
the case where the high-cost pro-
ducer constitutes the sole producer,
a monopolist. Then q’ equals zero.
The ratio q/q* ranges from 172, when
the demand curve’s slope is shallow
and the cost curve’s slope is steep, to
1, when the demand curve’s slope is

13



shallow and the /cost curve’s slope is
steep. » )
Industries~where brand recogni-
— i
tion is important will often have
three or four dominant firms, with
no firm less than 50% bigger than its
next smaller competitor (the “PIMS”
rule). Consider a three-firm industry
in which, as often happens, the
smallest firm is also the high-cost
firm. Let x be the output of the larg-
est of the three firms, expressed as a
fraction of the industry’s output. If
the smallest firm is as large as possi-
ble consistent with the PIMS rule, we

have:

2+22_1
X+§I 3x ’

Ix+6x+4x=9,
92 6 (2> 4
*F w\3/ T
We have:
L, 9 6 15
T"19"19 19
34dD dS
q 19dq dq
7 38dD dS
19dg dg

Industry output will range between
about 89% (34/38) and 100% of the
Perfectly competitive level.
Examples like these suggest that,
the absence of collusion, and
.ven three or more firms, most in-
dustries will push their output deci-
sions close to the perfectly competi-
tive level. We think this is a useful
assumption for investors.

How Plart Addiions Aftect the
rve

We have noted that, when an in-
dustry pushes its output to the point
where marginal cost equals the price
di ctated by .demand at that level of
output, the industry’s marginal cost

e becomes a supply curve. How
does the addition of new capacity
affect this curve?

with the passage of time, technol-
08y usually either advances or
gtands still, as what we knew yester-
day is @ subset of what we know

14

today. Technological improvement
of plant manifests itself in reductions
in the variable cost of producing a
unit of output. In some industries—
notably the electric-generating in-
dustry and the airline industry—the
effort at improvement focuses on
fuel. In most industries, however, it
focuses on labor cost.

As we have seen, the economic
rent enjoyed by a given unit of plant
is the difference between its variable
cost and the variable cost of the mar-
ginal plant. Over time, the identity of
the marginal plant changes (as in the
case of the wheat farmers). Every
time marginal cost—the variable cost
of producing one unit on the mar-
ginal plant—falls by one dollar, the
economic rent (per unit produced)
on plant still in production falls by
one dollar.

Shifts in demand will change the
identity of the marginal plant, hence
these rents. But shifts in demand are
hard to predict. What is easy to pre-
dict (over the time required to build
new plant) is the effect of capacity
additions. Per unit of capacity, new
plant may cost more or less than old
plant. But, as noted, because of tech-
nological improvements, its variable
cost of producing never goes up.
This fact has an important practical
consequence: New capacity enters
the supply curve at the extreme
lower left. Instead of changing the
shape of the supply curve, new capac-
ity merely nudges the curve to the
right (see Figure A).

Suppose we know the old supply
curve, 5(q), specifying the industry’s
marginal cost—the variable cost of

Figure A. Addition of New Plant
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producing a unit of output on the
marginal plant—as a function of the
industry’s output rate. Now the in-
dustry adds new capacity in amount
A. We can derive the new supply
curve by observing that, at any given
price, the new output will be the
output from the old plant plus the
output from the new capacity. Be-
cause the new capacity will produce
output A, the price required to elicit a
specified output q after the capacity
addition is the price required to elicit
the difference ¢ ~ A from the old
capacity. But this is the price given
by the old supply curve.

Let the old curve be 5(q). Then the
new curve is 5(q — A):

Snew(q) = sold(q - 4).

The new supply curve is the old
curve, shifted right by the amount A.
Given the same old demand curve,
this shift is likely to change the iden-
tity of the marginal plant and, with
it, marginal cost. But note that the
change in marginal cost doesn’t de-
pend on the efficiency of the new
plant. Its efficiency won't affect the
industry’s marginal cost until it be-
comes the marginal plant. In short,
its capacity affects marginal cost at the
beginning of its economic life; its
efficiency affects marginal cost at the
end.

Now suppose an industry adds
capacity at a roughly constant rate A.
Then the capacity A added over an
interval 7 is A7. Given the supply
curve S(q) at the beginning of this
interval, the supply curve at the end
can be approximated by:

S(g — A)=S(g = A7).

It is sometimes useful to represent
the supply curve as a function of
both output rate q and the real time t.
Then we have:

S(g, 7) = S(g = A, 0)
More generally:

5(g, 1) = S(q = Aty + Aty, by).
Economic Life of Plant

If an industry adds capacity at an

average rate A, when will the plant it
is adding now be obsolete? Let the

Financial Analysts Journal / March-April 1894

-‘:“
,;
.
H
£
i
B




plant’s variable cost of producing
on€ unit of output be c. When it is

_ . —"the marginal plant, industry price

will be C. If the industry demand
function is D(q), then output q at that
time will satisfy:

D(g) =c.

But when today’s new plant is just
obsolete, industry output will equal
the capacity of all the plant added
subsequently. On one hand, none of
that plant is yet obsolete; on the
other, all the capacity that preceded
today’s new plant is obsolete.

Let the economic life of today’s
new plant be t. Then industry output
when it is just obsolete is:

q=At
Substituting, we have:

D(g) = DA =c.

The economic life t of today’s new
plant depends only on the demand
function D(q), the industry’s ex-
pected rate of capacity addition A,
and the new plant’s variable unit cost
c. Because demand functions are
monotonic, the value of t that satis-
fies this equation will be unique.

It is often convenient to express
economic life in terms of the inverse
demand function—i.e., the quantity
demanded at a given price. We de-
note this by Qp(p). This definition
implies, of course, that:

QolDig)] =4,

DIQo(p)] = p-
Using the inverse demand function,

we can write a closed-form expres-
sion for economic life t:

g=1t=Qp(0),

t= 1A Qpo).

What about the economic life of old

jant? The industry’s output level
when old plant is just obsolete is
obviously the capacity added since
that plant was new. Let the capacity
added between then and now be Q.
Then we have:

Q + At =Qolo),
At=Qol0) -~ Q,

t___QD(C)‘Q
A

where c is now the old plant’s vari-
able unit cost. If the rate of capacity
addition in the future is expected to
be roughly what it was in the rele-
vant past, then the remaining life t
satisfies:

AT + ) = Qple),
7+t =1/A Qplc),
t=1/A Qplc) — 7,

where 7 is the present age of the old
plant.

The Value of Future Economic
Rents

We have observed that, at any
point in the plant’s economic life, its
rent is the difference between the
plant’s variable unit cost of produc-
ing and the industry’s marginal
cost—i.e., the variable unit cost of
producing on the industry’s mar-
ginal plant. As we have seen, capac-
ity additions to the industry tend to
push its marginal cost down until,
finally, no difference—no economic
rent—remains.

The typical pattern of rents over
the life of plant is roughly a right
triangle, with a “base” equal to the
plant’s economic life and an “alti-
tude” equal to its rent when new.
The plant’s aggregate rent over its
life (without present-value adjust-
ments) is the area of this triangle.

The pattern of rents for old plant
also tends to be a right triangle, but
with both the base and altitude di-
minished. For example, when half a
plant’s economic life remains, its cur-
rent rent will tend to equal roughly
half its initial rent. Accordingly, its
future aggregate rent will tend to be
one-quarter its future aggregate rent
when new. So a new plant will tend
to realize three-quarters of its future
aggregate rent in the first half of its
economic life. And, because of com-
pounding effects, more than three-

uarters of the new plant’s present
value will tend to be generated dur-
ing the first half of its economic life
(see Figure B).

A more sophisticated model of
plant value assumes that marginal

ﬁnandal Analysts Joumal / March-April 1994

Figure B. Economic Rent Over

Plant’s Lifetime
4500
5 Marginal Cost
_U
° e -
&

Time (years) 10

cost falls exponentially with time (so
that the fractional reduction in each
year is the same). Assume the frac-
tional reduction is x4 per annum and
the initial marginal cost is M. Then, if
the plant’s own variable unit cost is
C, its economic life ends T years
hence, when:

Me™#T=_C,

InM ~InC
T:—-—-—.
"
Its rent at time t is the difference

between marginal cost Me*t and C,
or:

Me# - C.

Discounted at rate r, the plant's
present value is:

T
f e~ (Me™# — C)dt

0

= _I—(M —_ e_'T ¢ ~7.
r+pu 9= -r-(l —¢ 1)

The second term is the present value

of the annuity comprising the plant’s

own variable cost. The first term

is the contribution to the plant's

present value of marginal cost,

But we know that

r C <
e=(FNp= (ﬁ) .

Rewriting our present-value expres-

sion as:
M 1 cr M/{C C™
r+u 3 r\M M)
we have

15



In using this expression for the value
of plant, M is the sum of the plant’s
variable cost and current rent.

We have calculated the present
value of plant with a 20-year eco-
nomic life, initial rent of $10 million
and variable unit cost of $10 million,
using the straight-line or triangle
method and the exponential decay
(in marginal cost, not rent) method,
assuming a discount rate of 10%. The
present values are $56.7 million and
: $51.7 million, respectively.

\ Physical versus Economic Life
By now, the reader has probably
sensed a conflict between the right-
triangle model and a more traditional
model of the time pattern of rents
over the life of plant. In tl'}e tradi-
tional model, rents continue at
Toughly the same fate TR plant
wears-out. The Gme pattern is rect-
::1 ar, rather than triangular.
The difference has investment im-

Jications. Thswllir_x_lggte_l
P that, present-value efiects
. o its remaining life. The -
B ar model implies that the va'Iu‘e_o?
fant varies with the{square) of its
P /M—m*ﬁ‘ life (see Figure C). In the
y eaditional rectangular model, physi-
tr 2] life determines economic life. In
:h o triangular model, however, eco-

v&;{{lﬂmmes physical Tife.
n ]unk)’ards are full of worn-out
ant. Does this mean that physical
Efe determines economic life—that
e traditional, rectangular model is
the correct model for the time pattern

of rents over the life of plant?

Consider plant that is just obso-
jete, plant whose variable unit cost is
|| st above the industry’s marginal
J g s, Suppose also that its variable
onit cost includes a substantial ele-
u ent of maintenance cost, so that
uspending maintenance cost would
s ake the obsolete plant competitive
hee again. 1t may then behoove its

16
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Figure C. How Economic Rent
and Remaining
Present Value Decline
with Time
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owner to suspend maintenance and
keep the otherwise obsolete plant in
production.

But when plant is operated with-
out the necessary maintenance, it
wears out. (And the owner forgoes
the option of operating the plant in
the future, if demand and price im-
prove.) So the reprieve is merely
temporary, and the worn-out plant
ends up in the junkyard. Economic
life has determined physical life,
however, rather than the other way
around.

Marginal Cost Decays with Time

The value of plant depends on
economic rents, hence on the level of
the industry’s marginal cost, at each
point during the plant’s life. The
right-triangle model illustrates the
importance of the rate at which mar-
ginal cost is falling: This rate directly
affects both economic life and the
level of economic rents in the in-
terim. If the reader is already con-
vinced that the faster the industry
adds capacity, the steeper the de-
mand curve, the steeper the supply
curve, the faster marginal cost will
fall, he can skip this section.

At each point, the marginal plant
iws- This

means that, until a plant is obsolete,

the plant governing marginal cost is
plant already in the industry’s sup-
ply curve. If we want to predict fu-
ture economic rents for a plant, it
isn’t necessary to know the efficiency
of any plant other than what is al-
ready in the supply curve.

We have seen that the relevant
portion of future supply curves is
given by

S(q, 1) = S(g - At, 0),

where t is measured from the present
moment, and A is, as before, the
expected rate of capacity addition,
and 5(g, o) is the current supply
curve. The output level q at time t is
determined by equality between sup-
ply and demand:

D(g) = S(g., #) = S(g = At, o).

Price, hence marginal cost, at time t
is then determined by D(q).

We ask, how fast will marginal
cost, hence economic rents, fall? Dif-
ferentiate the equation with respect
tot:

dDdq 5dg

dq dt ot dt
and solve for dqg/dt:

"~ TaD o5 1- (@Didg)(aSioq)
dq oq

Marginal cost falls with time at rate:
dD 85

dgdt dD a5

dq g
_ A
" [1/(aS/39)] — [14dDidg)]

If the demand and supply curves
slope steeply, and the expected rate
of capacity addition A is large, then
marginal cost will fall rapidly with
time, and so will economic rents. The
slope of the supply curve is directly
observable. The slope of the demand
curve can be estimated if its elasticity
is known. From the definition of the
elasticity hp we have:

qdD

hd= -

D dg’
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Table 1. /oé-andaasﬁeiﬁs

_Aif Travel (coach) 1.07
Apples 1.27
Bar Steel 1.30
Beef 0.65
Butter 0.62
Cabbage 0.25
Chicken 0.65
Copper (long term) 0.90
Cold Rolled Steel 1.49
Corn 0.63
Cream 0.69
Cucumbers 0.70
Eggs 0.43
Hot Rolled Steel 0.54
Lettuce 2.58
Milk 0.49
Onions 0.44
Oranges 0.62
Peaches 1.49
Peanuts 0.38
Peas 2.83
Plate Steel 1.81
Pork 0.45
Potatoes 0.27
Structural Steel 1.99
Tomatoes 2.2
Wool 0.33

mabkes it steep or gradual, convex or
concave?

We have noted that advances in
plant technology are manifested_in
reductions in the variable unit cost of
producing. For  given rate of capac-
ity addition, more rapid technologi-
cal advance—i.e., more rapid reduc-
tion in the variable unit cost of
producing on new plant—will result
i e. Fora given

in a steeper supply curv
rate of technological advance, more
rapid capacity addition will result in

a less steep supply curve.
Once is_built, its efficien-

cy—its variable unit cost of produc-
ng—is locked in. Of course, it be-
hooves Tts builder to avail himself of
the best technologg avail Qleé at the
time of construction. Points high up
ccx::res\pmimigh-cost technol-
ogy; points low down correspond to
recent, relatively low-cost technol-

ogy.
These observations suggest that

Source: W. Adams, The Structure of Ameri-
can Industry, Sth ed. (New York:
Millan, 1977).

Table 1 lists demand elasticities for
some representative products.

Technology and the Supply
curve

So far, we have taken an industry’s
supply curve as given. But what
shapes the supply curve? What

fina

Mac-
&,

each point on an W
curve hasa vatiaol 1t cost of pro-

that cost depends on the rate at
which the industry was investing at
that time. We can formalize these

ideas by introducing a
@?:@ T(c), expressing THe T

T when new plant technology

achieved a.unit vatiable cost of pro-
duction ¢, and an investment func-
tion, I(t), expressing the cumulative
capacity added up to time t. The

technology function captures the his-
tory of EeEFEoIogical progress in the

ncial Analysts Joumnal / March-April 1994

industry; the investment function
captures the history of its capacity
additions.

How is the supply curve related to
the two dimensions of its history
captured by the technology function
and the investment function? When
the industry’s product price is p, the
unit variable cost of producing on its
marginal plant is also p. When we
substitute price p for the unit vari-
able cost ¢ in the industry’s technol-
ogy function T(c), it tells us when
such plant was built. At that price p,
all plant added prior to T(p) is obso-
lete. Thus the industry’s output at
time t is the capacity I(t) acctiftlated
up to that time, less the portion of
that capacity that is obsolete at price
p, or:

Qsp, 1) = It) - I[T(P)),

where Qg is the inverse supply func-
tion—i.e., the rate of output elicited
by product price p at time t.

Earlier we saw that the rate at
which an industry’s marginal cost,
hence its economic rent, falls de-
pends on the slope of its supply
curve. What does the slope of the
supply curve depend on? Differenti-
ate the new equation with respect to

price p:

oQ,  dldT
op  ditdp

A steeply sloping supply curve cor-
responds to a small value for this
expression, hence to rapidly chang-
ing technology (a small value of dT/
dp) and a low rate of investment
dl/dt.
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WHAT PRACTITIONERS NEED TO KNOW . . .

.. . About Serial Dependence

Mark Kritzman

The first thing one should know about serial depen-
dence is that it has nothing to do with an addiction to
Rice Krispies, cornflakes or oatmeal. Serial dependence
refers to the potion that returns evolve nonrandomly;
that is, they are correlated with their pnior values.

One variation of serial dependence is called mean
reversion. With mean reversion, returns revert to an
average value or asset prices revert to an equilibrium
value. If an asset is priced above its equilibrium value, its
price will not change randomly; it will be more inclined
to decrease than to increase. Conversely, if an asset is
priced below its equilibrium value, it will be more likely
to increase than to depreciate further.

Another variation of serial dependence is known as
trending. In a trending pattern, a positive return is more
likely to be followed by another positive return than a
reversal, and a negative return is more likely to be
succeeded by another negative return than a positive
return.

Of course, some returns may conform to nonran-
dom patterns that are more complex than simple mean
reversion or trending. For example, the returns in a
series may be correlated not with their immediately prior
returns, but with more distant prior returns. Alterna-

tively, returns may be liggarly ipdependent of prior
values bgt display serial dependence after some trans-
formation.

The extent to which asset returns evolve nonran-

domly has important conseque for financial analy-
_sis. First of all, if asset returns are nonrandom, then their
variance will depend on the interval used to measure
them., Instead of varying proportionately with the time

interval, the variance of returns will vary at a varying
rate. 1 will discuss some of the implications of this

nonlinearity later.
econd, if_investment returns are serially depen-
dent, they are at dictable. This result is of

obvious interest because it raises the possibility that we
can devise trading rules to generate abnormal profits.

How to Detect Serial Dependence

There are several ways to detect serial dependence.
One of the simplest and most intuitive is to perform a
runs test. In order to perform a runs test, we first

cBr-n}_;ﬁte the average value of the series. Then we
designate every value that is above the mean as positive

Mark Kritzman is a Partner of Windham Capital Management.
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direction. It depends
P only on

and every value that is below the mean as negative. Next
we compute the number of runs in the series.

A run is an uninterrupted sequence of positive or
negative values. For example, a sequence of four posi-
tive values (++++) would constitute a single run,
whereas a sequence of four alternating values (+—+-)
would constitute four runs. The expected number of
runs in ag sequence is given by the following

formula:
2(n1)(n2)
ER) = nl +n2 +1 (1)
where

nl = number of positive observations and
n2 = number of negative observations.

A random series of 60 positive observations-and- 40
negative observations should have 49 runs. Significantly
more than 49 runs would indicate that the duration of
the series” typical run-is-shorter-than we should expect
from a random series. We would conclude, therefore,
that the series is characterized by mean reversion. Sig-
nificantly fewer than 49 runs would indicate that the
duration_of the series’ typical run_is longer than we
should expect from a random series; the series is char-
acterized by zends.

In order to determine whether or not the actua]
number of runs differs significantly from the expected
number of runs, we must compute the standard devia.
tion of runs. This is given by Equation 2:

.e \/2(n1)(n2)[2(n1)(n2) -nl-n2)
(l+n2f(m1+m2-1) @

Once we know the standard deviation of the runs, we
can compute a normal devijate by dividing the differ;nce
between the observed number of runs and the expected
nun.nt.)er of runs by the standard deviation. Based on 0
positive values and 40 negative values, the standarq
deviation of runs equals 4.77. If we observe only 39
we should be about 969, confident that o
nonrandom; because there are fewer ru
would expect from a random sequence, w.
clude that the series trends. Jf we obse’rv
would be equally confident that the se
dom, but this time we would conclude t
mean reverting.

A runs test is limited b,

the serjes is
ns than we
€ would con-
€ 59 runs, we
€S is nonran-
hat the series is

ecause it deals on] with
whether an observation is
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above or below average and not on the extent to which
the observation differs from the average. Statistical pro-
cedures that deal only with rank are referred to a3
nonparametric procedures.

We can also measure serial dependence with proce-

L

dures that fely on the magnitude of the observalions
instead of just their rank. One obvious procedure is to
test for_autocorrelation by regressing the returns in a
series on their prior values. If we regress a series on the
immediately prior values, we test for first-degree auto-
correlation. If we set the independent variable equal to
the values preceding the immediately prior values, we
test for second-degree autocorrelation.

A significantly positive correlation coefficient sug-
gests that a series is prone to trends. A significantly
negative correlation coefficient suggests that a series is
characterized by mean reversion.

Another parametric procedure for measuring serial
dependence is called dZariance ratio dest,]f a sequence of
returns is random and we compute several estimates of
the variance based on_ different return_intervals, the
estimates shou inearly related to one another.
Specifically, the variance estimated from two- e-
turns should be twice as large as the variance estimated
from daily returns, and the variance estimated from
quarterly returns should be three times as large as the
variance estimated from monthly returns. If you prefer
to think in terms of standard deviations, the standard
deviation of quarterly returns should exceed the stan-
dard deviation of monthly returns by a factor equal to

The variance ratio is computed by dividing the
variance of returns estimated fr
the variance of returns estimated from the shorter inter-
val and then normalizing this value to one by dividing it
by the ratio of the longer interval to the shorfer inferval:

VilVs
T @)
where
V1 = variance estimated from longer interval returns,
Vs = variance estimated from shorter interval returns,
. 1 = number of periods in longer interval and
s = number of periods in shorter interval.

Suppose, for example, we estimate the variance of
annual returns as 4.0% and the variance of monthly
returns, using the same measurement period, as 0.4%.
Based on these estimates, the variance ratio equals

0.8333 [(4.0%/0.4%)/12].

variance ratio ests that the
shorter-interval returns tend toward mean reversion
within the duration of the longer interval. By contrast, a
variance ratio that exceeds one suggests that the shorter-
interval returns are inclined to trend within the duration

of the longer interval.

Consider an_ex ealistic ex-
‘ample. Suppose we observe, 'each year for many years,
the pattern of returns given in Table 1. Just by inspec-

interval by _

tion, it is apparent that the fonthly yeturns trend within
a_quarter and that the quarterly returns revert
within a year. This result is confirmed by the variance
ratio test. The variance of the monthly returns equals
0.01%, and the variance of the quarterly returns equals
0.09%, which corresponds to a variance ratio of 3.00.

Table 1. Hypothetical Retum Series

Monthly Quarterly Annual
January 1.00%
February 1.00%
March 1.00% 3.03%
April -1.00%
May -1.00%
June -1.00% -2.97%
July 1.00%
August 1.00%
September 1.00% 3.03%
October -1.00%
November -1.00%
December -1.00% -2.97% -0.06%

Because the annual return is the same every year,
the variance of the annual returns equals 0.0%. The
variance ratio of annual returns to quarterly returns or to
monthly returns thus also equals 0, demonstrating that
mean reversion produces a variance ratio that is less
then one.

Of comWy
nonrandom depends on the magnitude of the variance
raMﬂhéi‘““"m’w’——!—mwT__hichitis
estimated. Equation 4 shows how to calculate the nor
mal deviate of a variance ratio that is estimated from
overlapping observations:?

2(g) = \/n(VR ~ D224 - 1)(q - 1/34]"2

where

ies_js si

4)

n = number of observations used to estimate vari-
ance in denominator,
VR = variance ratio and

q = number of periods in interval used to estimate
variance in numerator,

. '-—~'~"—4; eserve g

fficient number of observations fo esting the
variance in the n ator as-we exten
The variance in the numerator of the vara atio

in Equation 4 is computed slightly differently from the
normal method. Because the variance in the numeratoy
is estimated from overlapping returns, it is computed b
squaring the differences, not from the average return };
the longer-interval returns, but rather from a quanﬁo
equal to the average of the shorter-interval return
multiplied by the number of periods in the lon es
interval. For example, if monthly returns are usedgtr
estimate the variance in the denominator and quarteﬂ;
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returns are used to estimate the variance in the numer-
ator, then the numerator’s variance is estimated as the
average of the squared differences from the average
monthly return times three.

It is also important to note that Equation-4 depen

that the nonrandomness—is—n

ds
ot

kedasticity, which is to say it does not

arise_because the variance changes through_time. (3
heteroskedashdty%;ggent‘ addifional adjustments are
equi 0

T etermine whether or not the series is

serially degehdent.‘

Investment Implications
As noted, if returns are serially dependent, vari-
ances estimated from longer-interval returns may not be
proportional to variances estimated from shorter-inter-
val returns. If returns are positively serially correlated,
(i.e., trending), then variance should grow at an increas-
ing rate as the return interval increases. If returns are
negatively serially correlated (i.e., mean reverting), then
variance should grow at a declining rate as the return
interval increases.
This result has important consequences for asset
allocation. Suppose i ixniz-
ing expected utility, which we fefinehs expected return
minus risk aversion timges variance. If vanance is pro-
portional to fime, our?%stment horizon does ot affect

“ our choice et mix. But if variance increases at an
increasing_rate with time, we woul ore
co i sset mix, the longer our horizon. The
opposite would hold if variance increased at a decreas-
ing rate with time: We would be inclined to select a more
aggressive asset mix over a longer horizon than we
would select for a shorter horizon.

Suppose, for example, that a particular asset mix
has an expected annual return of 10% and a variance of
4%, estimated from annual returns. If, at the margin, we
are willing to sacrifice two units of expected return to
reduce variance by one unit (that is, our risk aversion
equals 2), this asset mix is expected to yield 0.02 units of
utility, given a one-year horizon (0.10 — 2 x 0.04).

Now suppose that the variance ratio of five-year
returns to one-year returns equals 1.1. This variance
ratio implies that the annualized variance estimated
from five-year returns equals 4.4%. The same asset mix
is expected to yield only 0.012 annualized units of utility,
given a five-year horizon. We must choose a more
conservative asset mix to generate the same level of
expected utility that we expect from the asset mix given
a one-year horizon. _

If the variance ratio of five-year returns to one-year
returns equals 0.9%, the annualized variance estimated
from five-year returns would equal 3.6%; the same asset
mix would yield 0.028 units of expected utility. We
would thus have to lower the risk of the asset mix in
order to generate the same level of expected utility in
one year that we could achieve given a five-year hori-
zon. Table 2 summarizes these results.

Financial Analysts Joumnal / March-April 1994

Table 2 Expected Utility as a Function of Horizon
When Retu o Nonrandom

ms are
Annualized
Investment Expected Risk  Annualized Expected
Horizon Return  Aversion  Variance Utility
1 Year 10.0% 2 4.0% 2.0%
5 Years 10.0% 2 4.4% 1.2%
(VR =1.1)
S Years 10.0% 2 3.6% 2.8%
(VR = 0.9)
Now consider the i ial dependence

on option pricing. The value of an option is conditioned
on five factors—the price of the underlying asset, the
striking price, the riskless rate of interest, the time
remaining to expiration and the volatility of the under-
lying asset. If we hold constant all the other factors, the
value of an option increases with the volatility of the
underlying asset because uncertainty raises the likeli-
hood that the option will end up in the money.

If the returns of the underlying asset are positively
serially correlated within a quarter, then the variance of
quarterly returns will exceed three times the variance of
monthly returns. Therefore, if we estimate the volatility
of the underlying asset from monthly or higher-fre-
quency returns, and then extrapolate this estimate ac-
cording to the Black-Scholes assumption that variance
changes linearly with time, we will underestimate the
value of the three-month option. If the returns of the
underlying asset mean revert, and we extrapolate the
variance in accordance with the assumptions of Black-
Scholes, we will overestimate the value of the longer-
dated option.

We can extrapolate the annualized variance estj-
mated from shorter intervals simply by multiplying it by
the appropriate variance ratio. Similarly, we can extrap-
olate an annualized standard deviation by multiplying it
by the square root of the appropriate variance ratio. For
example, suppose our estimate of standard deviation is
based on daily returns and we wish to estimate the valye
of an option that expires in three months. If the variance
ratio of three-month returns to daily returns equals 1.21
we simply multiply the annualized standard deviation of
daily returns by 1.10, the Square root of the variance
ratio, in grder to value the three-month option.

yebelieve that the returns of the underlying asset

are serially dependent byt that the market Grico)
option according to the Black-Scholes assumption that
g ——

va\n'gzg_c@zsﬂ%mel we-might be able to
%&
but wi _cliterent expiration dates. If the asset’s returns
trend within the horizon of 5 long-dated option the
long-dated option will be undervalued, on bala'mce
relative to a short-dated option. We should, tl‘\erefore'
purchase the long-dated option and sell the short-dateé

option. By contrast, if the asset’s returns me
L . an revert
within the horizon of the long-dated option, it will be
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overvalued relative to the short-dated option. We
should thus sell the long-dated option and purchase the
short-dated option.

If returns are serially dependent, it follows that they
are partly predictable. We might therefore be able to
devise profitable trading strategies. We might be able to
exploit mean reversion with a simple linear investment
rule. If the allocations of the assets in our portfolio
change according to changes in their relative returns, for
example, we might decide to change an asset’s allocation
by less than the return-induced change, anticipating that
the asset return will revert toward its average level.

Suppose we allocate 50% of our portfolio to a risky
asset that we believe mean reverts and the balance to a
riskless asset that returns 0.5% per month. With changes
in the risky asset’s return, we will change the asset's
allocation by an amount equal to ~5 times the percent-
age change that would occur in a simple buy-and-hold
portfolio. Table 3 shows how $100 invested according to
this linear investment rule grows over one year com-
pared with a 50/50 buy-and-hold strategy, assuming the
risky asset’s returns revert back and forth between

+6.0% and —4.0%.

Table 3. A Linear Investment Rule to Exploit Mean
Reversion

Linear Investment

Rule Buy/Hold Strategy

Risky Asset Risky Portfolio Risky Portfolio
Return Per Cent Value Per Cent Value
—_ 50.00% 100.00 50.00% 100.00
6.0% 43.34 103.25 51.33 103.25
-4.0 48.95 101.75 50.19 101.38
6.0 42.29 105.00 51.52 104.69
-4.0 47.86 103.53 50.37 102.78
6.0 41.20 106.77 51.70 106.14
—4.0 46.73 105.32 50.56 104.21
6.0 40.09 108.56 51.89 107.62
-4.0 45.56 107.14 50.75 105.65
6.0 38.94 110.36 52.08 109.13
—4.0 44.36 108.98 50.93 107.11
6.0 37.77 112.18 52.26 110.65
-4.0 43.12 110.84 51.12 108.60

The linear investment rule generates a 2.24% incre-
mental return relative to the buy-and-hold strategy. .Its
standard deviation is also less—7.67% compared with
8.85% for the buy-and-hold strategy. Of course, it is
highly improbable that any return series would follow
such a precise mean-reverting pattern.

Table 4. Variance Ratios, July 1973-June 1993

Interval Used to Estimate Variance in
Numerator

Mavittlay Pifwrna

One Year Two Years Three Yea;n Vi a‘fq'M |
A~ ‘“-’“o(

See po20

S&P 500 Impligy o
Variance Ratio 0.88 0.46 0.34 o
Significance -0.48 -1.54 -1.51 R T

Government Bonds @ oy S
Variance Ratio 1.02 11 1.05 b ""’h“’M L
Significance 0.10 0.31 0.12 Y 5

British Pound ‘n'“tl““’"“ M
Variance Ratio 1.24 1.38 1.43 W
Significance 0.98 1.07 0.99 s 80

Deutschemark VR
Variance Ratio 1.22 1.46 158 e,
Significance 0.92 1.31 131 Catlahy

French Franc
Variance Ratio 1.41 1.76 200 7 S0 shndk
Significance 1.69 2.14 2.38

Japanese Yen Thrdie By
Variance Ratio 1.37 1.39 1.40 bosnr
Significance 1.55 1.10 0.92

Evidence of Serial Dependence

The preceding discussion invites the obvious ques-

tion:JAre T s serially dependent? Yahle 4 shows the
variance ratios and_their significance for sto bonds

and several currenci e variance in the denominator
is estimated from@nonthly returns) The significance is
the normal deviate estimated by Using Equation 4.

According to the variance ratios in Table 4, monthly
stock returns mean revert, monthly bond returns are
random, and monthly currency returns trend. Only the
French franc is significantly nonrandom, based on this
measurement period.

The results in Table 4 suggest that we should at least
be mindful of how we estimate volatility. It might not
always be prudent to assume that variances change
linearly with time. These results also suggest that we
might beable T profit from trading rules designed to
exploit serial dependence, although they do not inspire
a great deal of confidence that simple trading rules will
generate consistent profits. These results, however,
might encourage one to investigate more complex struc-
tures of serial dependence.>

Footnotes

1. For a derivation of a normal deviate based on overlapping
observations, see A. Lo and A. MacKinlay, “Stock Market
Prices do not Follow Random Walks: Evidence from a Simple
Specification Test,” Review of Financial Studies, Spring 1988.

2. A procedure for correcting for heteroskedasticity is given by
Lo and MacKinlay, ibid. Please be aware, however, that it
contains a typographical error. The numerator of Equation
19 should include the term “nq” in front of the summation
sign.

3. T'wish to thank Gita Rao for her helpful comments,
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F47-55

Gross National Product

F47-5

Series F33-55. Gross national expenditure in constant (1971) dollars,
by components, 1926 to 1976 (concluded)
(millions of dollars)

Year Value of physical change in inventories Exports Imports Residual Adjusting Gross
of goods of goods error of entry  national
Total Govern- Business and and estimate expendi-
ment —_—  services services ture in
Non- Farm and constant
farm grain (1971)
in com- dollars

mercial

channels
47 48 49 50 51 52 53 54 55
1976 788 22 743 223 26,225 -32,166 -135 - 119,249
1975 -252 16 -344 76 23,993 +29,684 243 — 113,005
1974 2,642 18 2,729 -105 25,620 -30,538 516 - 111,678
1973 1,346 -16 1,359 3 26,156 -27.824 76 - 107.812
1972 515 15 835 -335 23,655 -24,489 -159 - 100.248
1971 392 -40 406 26 22,181 -22,016 -891 - 94.450
1970 84 -19 228 -125 21.223 -20,588 -341 -68 88.390
1969 1,518 -1 1,043 476 19,462 -20,727 491 285 86,225
1968 771 20 615 136 17.727 -18.284 -6 125 81,864
1967 253 15 225 13 15,770 -16.805 -31 9 77.344
1966 1,385 -8 1,165 228 14,315 -15,989 -215 167 74,844
1965 1.441 -20 1.452 9 12,606 -14,140 -256 212 69,981
1964 655 -66 865 -144 12,058 -12,595 -64 152 65.610
1963 764 -18 481 Jo1 10,631 -11.125 54 260 61.487
1962 756 -3 527 232 9,744 -10.769 175 108 58.475
1961 251 4 629 -382 9374 -10.559 -196 -132 54,741
1960 523 -52 419 156 8,717 -10,347 -271 209 53,231
1959 468 55 474 -61 8.360 -10.357 -317 129 51,737
1958 -280 24 -278 -26 8.047 -9,386 -239 -60 49,844
1957 249 -25 329 -55 8.075 -10.096 -31 -52 48,718
1956 1.144 -11 930 225 8,002 -10,215 -187 13 47,599
1955 410 -3 194 219 7.442 -8.799 61 -93 43.891
1954 -238 -12 -157 -69 6,917 -7.761 86 -680 40,106
1953 752 -34 568 218 7,185 -8,151 -124 -320 40,605
1952 481 72 100 309 7.260 -7.527 20 -117 38,617
1951 1,025 -27 760 292 6.513 -7.277 333 242 35,450
1950 789 -32 611 210 5,956 -6.469 10 673 33.762
1949 215 28 231 -44 5,997 -5,939 83 359 31,388
1948 109 -40 108 41 6375 -5.781 211 611 30,231
1947 672 -106 799 -21 6,170 -6.411 39 419 29,498
1946 420 -415 847 -12 6.208 5,711 -184 -274 28,292
1945 -122 -59 317 -380 7.402 -6,173 -537 -3.599 29,071
1944 .70 17 9 -96 7.600 -7.760 360 -5.699 29,736
1943 -45 65 78 -188 7.874 -6.553 -263 -4.868 28.604
1942 .21 14 -454 419 5,663 -5.500 166 -3.654 27,497
1941 245 -11 325 -69 6,329 -5.122 -138 -1,205 23.194
1940 573 17 239 317 4817 -4,423 -235 114 20.277
1939 604 -4 288 320 4225  .3.964 .55 863  17.774
1938 154 -4 -55 213 3.836 .3.708 -89 648 16.545
1937 246 -4 317 -67 4,248 -3.971 -177 392 16.410
1936 2 -4 202 -196 4.158 -3.596 -200 148 14,912
1935 152 -4 112 44 3.459 -3.174 -310 432 14,279
1934 81 -4 52 33 3137  .2.957 -350 389 13245
1933 236 -4 -202 -30 2,774 -2,775 -276 241 11.811
1932 306 -4 -397 95 2,748 -2,.921 2277 256 12,654
1931 953 -4 -164 -85 2,967 -3.403 -391 -33 14,118
1930 221 -4 80 145 3.319 -4,248 -98 427 16.17
1929 311 -4 386 -71 3.817 -4,670 -129 246 16,891
1928 350 -4 294 100 4055  -4.274 29 504 16,831
1927 533 -4 423 114 3.577 -3.804 50 555 15,423
399 -4 391 12 3.563 -3,443 362 367 14,086

1926
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992
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[nternational Price and Quantity
comparisons: Purchasing Power
parities and Real Expenditures,
canada and the United States

h; Katharine Kemp*

Of the proportion, which the product of any
region bears to the people, an estimate is com-
monly made according to the pecuniary price of
the necessaries of life; a principle of judgment
which is never certain, because it supposes
what is far from the truth, that the value of
money is always the same, and so measures an
unknown quantity by an uncertain standard. It is
competent enough when the markets of the
same country, at different times, and those times
not too distant, are to be compared; but of very
Jlittle use for the purpose of making one nation
acquainted with the state of another.

Samuel Johnson
A Journey to the Western
Islands of Scotland, 1775

Introduction

This article introduces two new tables showing
volume indexes of real' Gross Domestic Product (GDP)
per capita and its components for Canada compared
with the United States and the associated purchasing
power parities (PPPs). These international comparisons
of real expenditures based on PPPs are considered to
be a major addition to the tools available for
macroeconomic analysis, as will be explained more fully
below. For example, the recent publication by the
International Monetary Fund (IMF)? of a set of estimates
of different countries’ output using PPPs has changed
the view of the share of world output that comes from the
industrialized countries compared with the developing
economies. The analysis based on PPPs, rather than a
more conventional one based on exchange rates, has

With appreciation to Philip Smith, John Joisce and Bohdan

Schultz (STC)) as well as David Roberts (OECD) for their
advice and comments, to Debbie MacDonald, whose assis-
tance in preparing the estimates was invaluable, and to

Gylliane Gervais, who edited the text.

1. The terms ‘“real” and “volume” are used in this article, and
more generally, in describing international comparisons in
which expenditures of different countries are expressed' in
the same set of prices, through .fhﬁ' process of conversion
with PPPs; this usage, in 8 spatial context, is analogous to
the conventional use of these terms in time series, in which
prices of a base period aré used to deriv_e “real” growth
rates of expenditures over time. The lerminology is more

fully explained in the text.

2. World Economic outlook, IMF, Washington, 1993.

Comparaisons internationales des
quantités et des prix: parités de pouvoir
d'achat et dépenses réelles, Canada et
Etats-Unis

par Katharine Kemp*

Du rapport entre le produit d'une région quelcongue
et la population, une estimation est communément
faite en fonction du prix monétaire des choses
essentielles & la vie; la prémisse de ce jugement
n’est jamais certaine, parce qu'elle suppose ce qui
est loin d'étre vrai, que la valeur de I'argent est tou-
jours la méme, et mesure ainsi une quantité incon-
nue au moyen d'un étalon incertain. Cetfte
estimation est assez fiable lorsqu'il s'agit de com-
parer des marchés du méme pays 4 différents
momenits, et encore pas trop éloignés; mais elle est
d’une utilité limitée quand il s'agit pour une nation
de se familiariser avec I'état d'une autre.

Samuel Johnson
A Journey to the Western
Islands of Scotland, 1775

Introduction

Cet article innove en introduisant deux nouveaux tableaux
ot figurent des indices de volume du Produit intérieur brut (PIB)
réel’ par habitant et de ses agrégats pour le Canada et les
Etats-Unis et les parités de pouvoir d'achat (PPA) connexes.
Ces comparaisons internationales des dépenses reelles
fondées sur les PPA représentent une addition majeure a la
gamme des outils d'analyse‘macroéconomique. comme on le
verra en détail plus loin. A titre d'exemple, la publication
récente, par le Fonds monétaire internaticmai(FMl).2 d'un
ensemble d'estimations de la production de divers pays
calculées au moyen des PPA a donné une toute autre
impression de la part de la production mondiale attribuable aux
pays industrialisés par rapport aux pays en voie de
développement. L'analyse fondée sur les PPA, par opposition 3
lanalyse plus conventionnelle faisant appel aux taux de

*. L'auteur désire remercier Philip Smith, John Joisce et Bohdan
Schultz (STC) ainsi que David Roberts (OCDE) pour leurs consejls
et commentaires, Debbie MacDonald, dont le concours & la prépa-
ration des estimations s'est averé inestimable, ainsi que Gylliiane
Gervais qui a édité le texte.

-

Les termes ‘réel” et ‘volume” sont employés dans cet article, et dg
fagon plus genérale, pour décrire des comparaisons f”?em.;rjona
les ol les dépenses des différents pays sont exprimées gans ,.-
méme ensemble de prix, grdce a une conversion au moyen dee
PPA; I'emploi de ces termes, dans un contexte spatial, est 5 ’s
gue a celui qu'on en fait habituellement dans des séries chrop r;a o-
ques, ol les prix d'une période de base servent & calcujer : OIOQJ-
de croissance ‘réel” des dépenses dans le temps. La termi € laux
employée est expliquée plus a fond dans le texte. inologie

2 World Economic Outlook, FMI, Washington, 1993
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significantly changed the relative measures of output of
countries. Comparisons based on exchange rates are
unlikely to fully take into account the differences in price
levels between countries, that is, the goods and services
that can be purchased in one country's currency
compared with another’'s. Moreover, services are not
generally traded in the way that goods are, so their
prices in different countries tend not to be related in a
way that parallels the cumency exchange rate. If
aggregate output is to be properly compared across
countries, PPPs become more and more important as
the size of the service sector grows. Economic theory
would suggest that for intemationally traded domestically
produced goods and services, PPPs and exchange rates
will tend to equalize in the long run. Excharige rates,
however, can fluctuate widely in short periods and are
affected by expectations and by factors such as deficits,
wars, fuel shortages and interest rates. With the
calculation of PPPs, actual price level differences can be
identified. Such measures are also much more stable
over time.

The data presented in this article have been

developed and projected from the results of two studies
recently published by the Organisation for Economic Co-
operation and Development (OECD), Purchasing
Power Parities and Real Expenditures, EKS Results,
Volume 1 (1992) and Purchasing Power Parities and
Real Expenditures for Canada and the United States
(1993). These studies, based on the 1990 round of the
Eurostat-OECD Purchasing Power Parity program,
provide benchmark data for the first time since similar
studies were undertaken in 1985. Multilateral results for
all 24 OECD member countries were obtained, from
which two summary tables are also included here. This
article, however, focuses primarily on the Canada/US
bilateral comparison of real expenditures on components
of the GDP, which is of particular interest. Some
differences in method from the multilateral study allowed
the results of the bilateral one to be more directly
comparable. The differences in the results for Canada
and the United States between the multilateral and
bilateral studies will be discussed in the Results section.
The bilateral study is judged to be more appropriate for
analysis between these two countries, because it relates
expenditure and price data specifically from the two
countries involved, not from all 24 countries as is the
case in the multilateral study. Furthermore, the
specifications of items to be priced have been more
precisely matched between these two closely related
and mutually dependent economies, in which tastes and
buying habits are similar. The btlat_eral Canada/United
States and other country group studies (e.g., the one for
the Nordic countries) have been undertaken with price
and expenditure data collected at the same time as the
data used in the multilateral studies.

——

change, a modifié la mesure de la production des pays de
facon sensible. Les comparaisons fondées sur les taux de
change peuvent difficilement tenir compte des écarts dans e
niveau des prix entre pays, c'est-a-Hire des biens et services
que I'on peut acheter dans la monnaie d'un pays par rapport
celle d'un autre. En outre, les services ne s’échangent pas
autant que les biens, de sorte que leurs prix dans les différents
pays n'ont pas tendance a étre reliés aussi étroitement aux taux
de change des devises. Si I'on désire procéder a une
comparaison valable de la production totale entre pays, le
recours aux PPA devient de plus en plus nécessaire au fur ety
mesure que s'accroit la part du secteur des services. La théorie
économique donne & entendre que pour des biens et services
produits au pays et faisant l'objet d'échanges intemationaux,
les PPA et les taux de change auront tendance a s'équivaloir §
long terme. Les taux de change peuvent fluctuer grandement 3
bréve échéance et sont influencés par des facteurs comme les
deficits, les guerres, les pénuries de carburant et les taux
d'intérét. Le calcul des PPA permet de dégager les écarts rée|s
de prix. Ces mesures sont aussi beaucoup plus stables dans |e
temps.

Les données présentées dans cet article ont été élaborées
et projetées a partir des résultats de deux études récentes de
lOrganisation de coopération et de développement
économiques (OCDE), a savoir Parités de pouvoir d'achat et
dépenses réelles, résultats EKS, Volume 1(1992) et Parités
de pouvoir d'achat et dépenses réelles pour le Canada et
les Etats-Unis (1993). Ces études, fondées sur l'exercice 1990
du programme conjoint Eurostat-OCDE sur les parités de
pouvoir d'achat, fournissent des données repéres pour |5
premiére fois depuis les études analogues entreprises en 19gs5,
Des résultats multilatéraux ont été obtenus pour les 24 pays
membres de I'OCDE et deux des tableaux sommaires en sont
reproduits ici. L'accent est mis toutefois dans cet article syr yne
comparaison bilatérale Canada-Etats-Unis des dépenses
réelles par agrégat dy PIB, qui offre un intérét Particulier, £p,
raison de certaines différences de méthode Par rapport 3
I'étude multilatérale, les résultats de I'étude bilatérale sony plus
directement comparables. Les écarts dans les résultats poyr |e
Canada et les Etats-Unis entre les études Multilatérale e
bilatérale sont examinés dans la section Résuitats On estime
que I'étude bilatérale se prate mieux a une analyse Comparée
des deux pays, car elle met en rapport des donnges sur les
dépenses et les prix spécifiques aux deux Pays en cause, plytat
qu’'a l'ensemble des 24 pays, comme c'est le cag pour i"é), :
muiltilatérale. En outre, on a pu établir une mej| ude
concordance entre les spécifications des posteg de dé eure
dont il fallait établir 1o prix dans ces deux Pays tras pmc';:ensg
économies interdépendantes et ou les goiits et les hab'tes' q
de consommation sont semblables. L'étude bilatérale C ades
Etats-Unis et les autres stuges de groupes dg pays (c elllnada-
pays scandinaves par exemple) ont été Menées ave © des
données sur les dépenses et les PriX recueiflies ene::,*des

temps que celles employées dans les études multilatéraleseme
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the pricing side, some items present far greater
< for international price comparison than others,
general. such spatial comparisons are more
than measuring price change over time within a
ountry. The more different are the countries to be
. “in terms of income levels, economic
res, climate and tastes, the more difficult the price
:sons become. In this sense, Canada and the

Thi§ article defines the purchasing power parities,
des some background on the applications, results
‘development of the PPP program and summarizes
s formulas used and their implications. The note
ncudes with some thoughts for future developments.
”ﬁdresults are presented in a few tables and charts at
4 end of the article and the methods are outlined in
pendix A. In the tables, the OECD benchmark
idies for 1985 and 1990 are interpolated and
extrapolated from 1981 to 1992 for the United States and
Canada. The data from the 1985 and 1990 bilateral
studies are judged to be more robust than those from the
first OECD study (done for the year 1980) and therefore
only the later studies have been used as the basis for
projecting the results back to 1981. Certain operational
'g[spects of the program, such as item specification and
‘price determination, have a profound bearing on the
results; these aspects are covered in more detail in other

source material.®

1 L AN TS

From now on, the tables comparing real GDP
(through volume indexes) and the purchasing power
parities for Canada and the United States will be
updated annually; the results will be estimated between
benchmark years of the OECD program.

ﬁurchasing Power Parities: What are they?

A purchasing power parity at the most basic level is
a ratio of prices for a particular commodity in two
countries with the prices expressed in the two national
currencies. Such a ratio is calculated by dividing the
price of a specific quantity of an item of a specific quality
in one country’s currency by the price of the same item in
the other country, in the currency of the other country.
The purchasing power of the different currencies is thus
equal (or has parity) in terms of the specific quantity of a
particular good or service that can be purchased. The
PPP can be described therefore as the rate of currency
conversion that equalizes the .purchasing power of
different currencies. These parities have also been
referred to as product-SPElelC Cross~currengy price
indexes. In practice, the ratios are determined for
individual items by directly pricing the same good or
service in different countries in their own currencies.

P
3 See for example Dryden, Reut and Slater.

En ce qui conceme les prix, leur comparaison
internationale pose de sérieux problémes pour certains postes
et il est habituellement plus difficile de procéder a des
comparaisons spatiales que de mesurer I'évolution des prix
dans le temps dans un seul pays. Plus les pays & comparer
accusent de différences sur le plan des niveaux de revenu, de
la structure économique, du climat et des golts, plus la
comparaison des prix est difficile. A cet égard, le Canada et les
Etats-Unis se prétent particulierement bien a ce genre de
comparaison.

Le présent article définit les parités de pouvoir d'achat,
brosse un tableau des applications, des résultats et de
I'évolution du programme des PPA, puis résume les formules
utilisées et leur incidence. |l conclut en faisant le point sur les
orientations futures de la recherche. Les résultats sont
présentés a la toute fin de l'article dans quelques tableaux et
graphiques, et les méthodes sont résumées a 'appendice A.
Dans les tableaux, les études repéres de 'OCDE visant les
années 1985 et 1990 sont interpolées et extrapolées de 1981 a
1992 pour le Canada et les Etats-Unis. Les résultats des études
bilatérales de 1985 et 1990 sont jugés plus fiables que ceux de
la premiére étude de I'OCDE (portant sur l'année 1980) de
sorte que seules les études ultérieures ont servi de repéres
pour projeter les résultats en amont jusqu'en 1981. Certains
aspects opérationnels du programme, comme la spécification
des postes de depense et la détermination des prix, ont une
profonde incidence sur les résultats; on en trouvera une
description détaillée dans d'autres documents de référence.’

Désormais, les tableaux comparant le PIB réel (par le biais
d'indices de volume) et les parités de pouvoir d'achat pour le
Canada et les Etats-Unis seront mis a jour & chaque année; les
résultats seront estimés entre les années repéres du
programme de 'OCDE.

En quoi consistent les parités de pouvoir d'achat?

Au niveau le plus élémentaire, une parité de pouvoir
d'achat est un rapport de prix pour un bien ou un service donné
dans deux pays, avec les prix exprimés dans les deyx
monnaies nationales. Ce rapport est calculé en divisant le prix
exprimé en monnaie du pays, d'une quantité donnée d'yn
élément d'une qualité donnée par le prix du méme élément
dans lautre pays, dans la monnaie de I'autre pays. Le pouyoir
d'achat des différentes monnaies est donc égal (d'ol la parité)
en termes de la quantité spécifique du bien ou service donné
qu'on peut acheter. La PPA peut donc étre définie comme |
taux de change qui égalise le pouvoir d'achat des différente:
monnaies. On a déja décrit ces parités comme des indices d
prix spécifiques a un produit pour diverses monnajeg Ee
pratique, les rapports de prix sont établis pour un g,
donné en déterminant directement le prix d'un mé
service dans différents pays, exprimé dans
monnaie.

élément
me bien oy
leur propre

3 loir, par exemple, Dryden, Reut et Slater.
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The following example (Text Table 1) demonstrates the L'exemple suivant (tableau explicatif 1) en montre le calcul pour t
calculation for one commodity. un produit donné. ?ensu
The price of a litre of 2% milk: Soit le prix d'un litre de lait 2%: 2:""[
In this example, $0.87 US buys the same Dans cet exemple, 0,87$ E.-U. permet d'acheter la z::
amount as $1.00 CAN for a US PPP of 0.87 or méme quantité que 1,008 CAN, pour une PPA forrt
altemnatively, $1.15 CAN is equivalent to $1.00 américaine de 0,87, ou, inversement, 1,158 CAN
US for a Canadian PPP of 1.15. -équivaut & 1,00$ E.-U., pour une PPA canadienne de c%‘:;
1,15. :p o
tran
choi
Text Table 1: Purchasing Power Parities bas
Tableau explicatif 1: Parités de pouvoir d’achat con
con
i X beh
Country Price (one litre of 2% milk) Price ratio i mar
Prix (un litre de lait 2%) Rapport de prix Pays are
yee
United States $1.30 US 1.30/1.50 = 0. 87 Etats-Unis age
invi
Canada $1.50 CAN 1.50/1.30=1.15 Canada que
tha
furt
This result can be contrasted with one based on Ce résultat peut étre opposé a celui obtenu & partir du :‘i
the exchange rate. If the exchange rate were taux de change. Si le taux de change était de 1,25%
$1.25 CAN to $1.00 US, the milk would be CAN pqur1.00$ E.-U., le lait serait censé colter 1,25 *
expected to cost 1.25 times $1.30 US = $1.63 1,308 E.-U. = 1,638 CAN, soit 8% de plus que le mu
CAN, or 8% more than the actual price of $1.50 méme lait vendu 1,50$ au Canada. Me
in Canada. the
Individual item price ratios of this form are averaged On établit ensuite la moyenne des rapports de prix des
to calculate parities for “basic headings”. These are éléments individuels pour calculer les parités des ""Ubl’iques of
groups of similar, well-defined commodities constituting élémentaires”. Celles-ci sont des groupes de biens et Services to
the most detailed level of commodity classification in the similaires et bien définis constituant le niveau de classification 3
PPP program. In principle, it would be preferable to le plus détaillé du programme de I'OCDE. En théorie, i serait p
weight the price ratios within basic headings (to the préférable de pondérer les rapports de prix au sein des ex
extent that the detailed categories are reasonably stable rubriques élémentaires (dans la mesure ou les catégorie the
over time), but the expenditure data available are not détaillées sont assez stables dans le temps), mais les donné S mt
sufficiently detailed. PPPs for larger aggregates, such as disponibles sur les dépenses ne sont pas assez détailléeg Ees av
the Gross Domestic Product or personal expenditure, PPA des plus grands agrégats comme le Produit intérieu;. bes P
are obtained by aggregating parities at the basic heading ou les dépenses personnelles sont obtenues par agré rrut o
level to higher levels using as weights expenditures on des PPA des rubriques élémentaires a un niveau s"péﬁega ion g
Gross Domestic Product categories in the appropriate utilisant comme poids les dépenses par catégorie dy p|5ur' en '
country depending on the formula used. For the PPP le pays approprié d'aprés la formule utilisée. Ayx f; dans in |
program, the published expenditure categories of the pregramme des PPA, les catégories de dépense publi ins du pl !
Canadian System of National Accounts' (CSNA) were systéme de comptabilité nationale du Canada (SCNey) ees d"' " i
further disaggregated to provide weights at more désagregées davantage pour en tirer des poids A un ont été fo!
detailed levels. plus détaillé. niveay o |
The conceptual issues invplved in aggregating Les problémes théoriques que pose l'agréqati
individual spatial price comparisons from which to comparaisons de prix individuels dans I'espaCeg gat|9n de
calculate real levels of expendlture.are analogous to the calcul du niveau réel des dépenses sont so ;‘UX fins dy
aggregation issues enf:ountered in_constructing price problémes d'agrégation que pose la constructiom !?b'?s aux i
indexes for time series in order to derive constant doliar prix en une série chronologique aux fing n d mgmes de |
estimates. The choice of index number formula is based estimations en dollars constants. Il faut prend € cCréer deg !
e deux objectifs ;
!.
I
vl Statistics Canada — Cat. No. 13-201 Sla!iSW_ &
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* onsiderations: consistency in aggregation of the
"1 the country whose expenditures are converted,
itivity or reversibility of the results from one
o another. As both objectives cannot be
‘with the same formula, the purposes for the
on must be taken into account in selecting the
fo.be used.® Structural comparisons between
are more appropriately made with the
consistent results, while comparisons of
ic components should perhaps be done using the
e formula. Similarly, but to a lesser degree, the
of reference country is analogous to the choice of
“period in a time series. With international
risons, there are additional factors to be
red as well: volume comparisons are made
economies of entirely different scale or
anitude, unlike time series where the periods of time
e most often homogeneous (such as quarters or
ears); countries can be divided into regions or
qated into groups and the price weights should be
ant whichever way the aggregation is done. Direct
fitative comparisons between economic situations
‘have little in common are inherently difficult. A
er significant issue alluded to above concerns the
ification of prices for commodities of identical
ity and quality in the countries being compared.’

" The aggregation formulas in bilateral and
multilateral comparisons are discussed generally in the
sthods section, while the formulas actually used for
, bilateral comparisons are shown in Appendix B.

B R A N SRR

'é“: PPPs are used, in general, to convert expenditures
"‘:_&"differem countries, expressed in national currencies,
" {o a common currency. (PPPs are of intrinsic interest as
" well for comparing price levels among countries). The
“gpatial comparisons among countries so derived are
“expressed in “real’, “volume” or “quantity” terms, to use
 the terminology of time series. The OECD practice in the
-;,?multi!ateral studies is to convert all expenditure to
~average prices of the OECD. In the bilateral studies, the
" Paasche and Laspeyres formulas use prices of one
_country or the other as the base; the results are different

depending on which country is selected. In practice,
*therefore, PPPs for the bilateral studies are calculated
instead with the Fisher formula®; this means that both the
" PPPs and the resulting volume indexes are reciprocals,
whichever country is taken as the base. The Fisher
formula is judged to produce the most “neutral” price
comparisons between twe countries. Real expenditures

7 See Allen for further discussion on price index theory.

5 The forthcoming United Nations volume describing the
revised System of National Accounts contains an excellent
chapter dealing with the issues mentioned here.

6. Fisher formula PPPs are equal to the square root of rhé
product of the Paasche and Laspeyres PPPs at each level

of aggregation.

en considération dans le choix de la formule d'indice: la
cohérence dans I'agrégation des résultats pour le pays dont les
dépenses sont converties, et la transitivité ou la réversibilité des
résultats d'un pays a l'autre. Comme les deux contraintes ne
peuvent étre respectées au moyen de la méme formule, il faut
tenir compte des buts visés par la comparaison dans le choix
de la formule a utiliser.* Les comparaisons structurelles entre
pays sont plus appropriées lorsqu'effectuées d'aprés les
résultats additifs alors que les comparaisons d'éléments
spécifiques gagneraient peut-étre a étre établies a partir des
résultats obtenus par la formule transitive. De méme, mais a un
moindre degré, le choix du pays de base est analogue a celui
de la période de base dans une série chronologique. Comme il
s'agit de comparaisons internationales, il faut aussi tenir
compte d'autres facteurs: les comparaisons en volume visent
des économies dont la taille varie énormément, contrairement
aux séries chronologiques ol les périodes sont le plus souvent
homogénes (un trimestre ou une année, par exemple); les pays
doivent pouvaoir étre divisés en régions ou regroupés en un bloc
sans qu'il s'ensuive une variation des poids des prix, quelle que
soit I'agrégation retenue. La comparaison quantitative directe
de situations économigues ayant peu en commun est
foncierement difficile. Une autre difficulté non négligeable a
laquelle on a déja fait allusion est celle d'établir les prix de biens
ou services identiques en termes de quantité et de qualité dans
les divers pays faisant I'objet de la comparaison.®

Les formules d'agrégation dans les comparaisons
bilatérales et multilatérales sont abordées de fagon générale a
la section Méthodes; les formules actuellement utilisées dans
les comparaisons bilatérales figurent a 'appendice B.

Les PPA servent, en général, a convertir les dépenses des
divers pays, exprimées en monnaie nationale, en une devise
commune. (Les PPA revétent aussi un intérét intrinséque pour
la comparaison du niveau de prix entre pays). Les
comparaisons spatiales entre pays ainsi obtenues sont
exprimées en termes “réels”, de “volume” ou de “quantité”, pour
employer la terminologie des séries chronologiques tel que déja
mentionné. Dans les études multilatérales, 'OCDE a poyr
principe de convertir toutes les dépenses en prix moyens de
I'OCDE. Dans les études bilatérales, les formules de Paasche
et de Laspeyres emploient comme prix de base ceux d'un pays
ou de l'autre; les résultats différent selon le pays choisi. Ep
pratique, dans le cas des études bilatérales, les PPA sont donc
calculées plutdt avec la formule de Fisher®; ceci signifie qu’a |
fois les PPA et les indices de volume qui en résultent sont dea
réciprogues, quel que soit le pays adopté comme base LS
formule de Fisher produit, croit-on, les comparaisons de Dri;( : a
plus “neutres” entre deux pays. Les dépenses réelles Obtenuzs

“ Vioir Allen pour un examen plus poussé de la théorie des indices;

5 L'ouvrage a paraitre des Nations Unies décrivant e
de complabilité nationale contient un excellent
guestions abordées ici.

Systéme révisg
Chapitre sur Jog

® Les PPA de type Fisher sont égales 4 Ia racine carrée g
des PPA de type Paasche et Laspeyres a chaque niv. U Produit
tion. eau d'agréga-
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derived from Fisher formula PPPs, however, are not
additively consistent. In contrast, the real expenditures
derived from Paasche formula PPPs, while additively
consistent, are believed, in general, to overstate the non-
reference country’s volumes relative to the those of the
reference country. Similarly real expenditures derived
from Laspeyres PPPs are additively consistent, but tend
to understate the non-reference country’s volumes
relative to those of the reference country.

Such spatial or intercountry comparisons can be
thought of as a third dimension for the presentation of
the Gross Domestic Product and its components. This is
in addition to the traditional current and constant dollar
time series or “temporal” estimates. The spatial
estimates are at an earlier stage of development and
understanding than their time series counterparts;
improvements are still required in methods and
procedures before they can be used with the same level
of confidence as time series, especially when
constructing time series of international comparisons.

For the OECD PPP program, direct price
comparisons are made for more than 2000 items
included in 220 basic headings that make up the 55
categories of expenditure on the Gross Domestic
Product shown in the multilateral studies (there are 53in
the bilateral study). Aggregated PPPs for GDP main
components and the total GDP are obtained by
weighting the parities for the basic headings in
accordance with the distribution of each country's
expenditures in the comparison year. It should be noted
that the tables are presented in the classification and
format used by the OECD in its National Accounts
publications. The presentation is based on the United
Nations System of National Accounts (SNA, 1968), in
which the categories are slightly different from those
adopted in the Income and Expenditure Accounts of the
CSNA.” For example, GDP is defined by the OECD to
exclude imputed banking service charges.?

As exchange rates measure the price of buying
another country’s currency, the relationship between the
PPP and the exchange rate is of interest. The
comparative price level, defined as the PPP divided by
the exchange rate, fllustrates that this relationship is not
stable over time. The PPPs tend to change slowly
especially if price dispersion is not too great among the

7 s discussed below, the OECD also presents results based
on the international Comparison Project (ICP) classification
in which the expenditure is allocated to the consumer of the
goods and services rather than the purchaser as in the
SNA classification.

8. This treatment is in accordance with the 1968 United
Nations System of National Accounts, which, in this
instance, Canada does not follow. it should be noted, how-
over, that the present Canadian practice is broadly in line
with the guidelines of the revised SNA adopted in 1993.

a partir de PPA calculées selon la formule Fisher ne sont pas
additives toutefois. Par contraste, on estime en général que les
dépenses réelles obtenues a partir des PPA de type Paasche,
bien qu'additives, sur-représentent le volume des dépenses de
I'autre pays par rapport a celui du pays de base. De méme, les
dépenses réelles calculées au moyen des PPA Laspeyres sont
additives, mais tendent a sous-estimer le volume des dépenses
de l'autre pays par rapport a celui du pays de base.

De telles comparaisons spatiales ou entre pays ajoutent en
quelque sorte une troisigme dimension a la présentation du
Produit intérieur brut et de ses agrégats sous forme des séries
chronologiques habituelles en dollars courants et constants, ou
d’estimations “temporelles”. Les estimations spatiales en sont a
un stade moins avancé que les séries chronologiques, tant sur
le plan de I'élaboration que de la compréhension; il faudra
continuer de perfectionner les méthodes et les procédures
avant de pouvoir les utiliser avec le méme degré de confiance
que les séries chronologiques, surtout quand il s'agit d'établir
des séries chronologiques de comparaisons intemationales.

Aux fins du programme des PPA de F'OCDE, des
comparaisons directes de prix sont effectuées pour plus de
2000 postes regroupés en 220 rubriques élémentaires qui
forment les 55 catégories des dépenses imputées au Produit
intérieur brut figurant dans les études multilatérales (on en
retrouve 53 dans P'étude bilatérale). On obtient les PPA
agrégées pour les grands agrégats du PIB et le PIB total en
pondérant les PPA des rubriques élémentaires en fonction de la
répartition des dépenses de chaque pays au cours de l'année
de comparaison. Il convient de souligner que les tableaux
respectent la nomenclature et le format utilisés par 'OCDE
dans ses publications traitant de la comptabilité nationale, Cette
présentation est basée sur le systéme de comptabilite na&ionale
des Nations Unies (SCN de 1968), dont les catégories different
quelque peu de celles utilisées dans les comptes deg rey
et dépenses du SCNC.’ A ftitre d'exemple, selon la déﬁnitioelr::
’OCDE, le PIB exclut les frais de service bancaires imputés 8

Comme les taux de change mesurent le prix o'
monnaie d'un autre pays, la relation entre la p',);:’(et: ?cheter la
change offre un intérét certain. Le niveau de py © taux de
défini comme la PPA divisée par le taux de chan pe X comparé,
cette relation n'est pas stable dans le ‘empsgl_' montre que
tendance & bouger lentement, surtout lorsque g dj o> PPA ont
prix n'est pas trop grande parmi le groupe de o ISpersion des

— ays comparés:

7- Comme on l'explique ci-aprés, 'OCDE Présente aussi P
fondés sur la classification du Projet de compargj Ssi des resultats
les (PCl) ot la dépense est attribuée ay 1SN intemationa”

et services plutét qu'a l'acheteur Micmmam des biens
SCN. ? Comme dans Ia classification dV

8. Ce traitement suit Ia recommandation
nationale des Nations Unies de 1963?:,2}'7‘6"’8 de comptabil®
pc:’s,ac:’a;gs ce cas-ci. Il convient cependan; deiz Canada n .app,{qua
cana ‘fme actuelle est & peu prés conforme Ote'. que la Pm"qua
ysteme de comptabilité nationalg révisg, ::; lignes directric
» 40opté en 1993.
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% p of countries in the comparison, while exchange
s can fluctuate widely in short periods. Chart 9,
hich is discussed below, shows the comparative price

iivel and the exchange rate for Canada versus the

nited States.
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; "‘-bonance of Real International Comparisons
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4‘3 The expenditure data that have been developed as

Fresult of the OECD PPP program have a broad and
thcreasing range of applications.

For example, estimates of real expenditure on GDP
;:er capita (expressed in a common set of prices) provide
‘the best estimate yet available for comparing economic
fiyell-being among countries. The GDP and national
%ecounts more generally however are limited to
‘estimates of aggregate economic activity and no attempt
:has yet been made to measure broader-based welfare
“Aoncepts (such as distribution of income and the quality
of the environment). The bilateral study shows that
-Canada’s real expenditure per capita, expressed in index
form with the United States as 100, increased from
"91.5% of the United States level in 1985 to 94.6% in
1990 and fell back to 92.3% in 1992 (see Table 1).
Through the PPPs, each country's expenditures are
“eonverted to a common currency. When these real
‘expenditures are expressed in per capita terms, a
icomparative ranking of all countries in the comparison
:can be examined. This is shown in index form for GDP in
“Table 6 (with the OECD average as 100). This table
“shows the results of the multilateral comparison from the
-1980 benchmark study. Canada ranked fourth, with real
expenditure 112% of the OECD average, after the United
States (at 125%), Switzerland (122%) and Luxembourg

(113%).°

The availability of such international volume
estimates of GDP and its components allows improved
international macroeconomic comparisons. The IMF
study referred to above is an important example. T.he
composition of GDP can be corl]pared.among countries
grouped by region, population size, degree of
industrialization or other characteristics. Such “real’
distributions are comparable among countries as they
are expressed in a common set of prices. These
comparisons are analogous to the use of constant price
rather than current price estimates in time series to
measure real growth. For example, in the Canada/US
results for 1990, fixed capital formation represented, in
volume terms, 22.8% of GDP in Canada, and 16.1% in
the US. It is not surprising that the lower density of the
Canadian population would require greater expenditure
per capita on hydro-electric dams and highways, for
example. The investment share has varied between 21%

" Purchasing Power Parities and Real Expenditures, OECD,

Paris, 1992.

alors que les taux de change peuvent fluctuer énormément en
courte période. Le graphique 9, examiné plus a fond ci-aprés,
montre le niveau de prix comparé et le taux de change du
Canada par rapport aux Etats-Unis.

Impdrtance des comparaisons internationales réelles

Les données sur les dépenses élaborées dans le cadre du
programme de 'OCDE sur les PPA ont une foule d'emplois,
dont le nombre ne cesse de croitre.

A titre d’'exemple, les estimations des dépenses réelles par
habitant imputées au PIB (exprimées dans un méme ensemble
de prix) constituent le meilleur outil jusqu'a maintenant pour
comparer le bien-étre économique entre pays. Le PIB et les
comptes nationaux plus généralement sont toutefois
uniquement des estimations de I'activité économique globale et
aucune estimation de mesures de bien-étre plus élaborées
(comme la répartiton du revenu ou la qualité de
I'environnement) n'a encore été tentée. L'étude bilatérate
montre que les dépenses réelles par habitant du Canada,
exprimées sous forme d'un indice égal a 100 pour les Etats-
Unis, sont passées de 91,5% de celles des Etats-Unis en 1985
4 94,6% en 1990 pour retomber & 92,3% en 1992 (voir le
tableau 1). A l'aide des PPA, les dépenses de chaque pays sont
converties en une monnaie commune. Lorsque ces dépenses
réelles sont exprimées par habitant, il devient possible d'étabilir
le rang de tous les pays dans la comparaison. C'est ce que
présente le tableau 6 sous forme d'indice pour le PIB (avec une
moyenne de 100 pour 'ensemble des pays de I'OCDE). Ce
tableau donne les résultats de la comparaison multilatérale a
partir de l'étude de référence de 1990. Le Canada, avec des
dépenses réelles équivalant & 112% de la moyenne de 'OCDE,
se classe quatriéme, derriére les Etats-Unis (125%), la Suisse
(122%) et le Luxembourg (113%).2

L'existence de telles estimations ‘intemnationales” en
volume du PIB et de ses composantes rend les comparaisons
macroéconomiques internationales plus valables. L'étude du
FMI ci-haut mentionnée en constitue un bon exemple. On peut
comparer la composition du PIB selon les pays classés en
fonction de diverses caractéristiques: région, population, degré
diindustrialisation et ainsi de suite. Ces répartitions en termes
“réels” sont comparables dans les divers pays parce qu'elles
sont exprimées a l'aide d'un méme ensemble de prix. Ces
comparaisons sont analogues & [utilisation d'estimations en
prix constants plutdt que courants dans des séries
chronologiques pour mesurer la croissance réelle. A titre
d'exemple, dans les résultats Canada-Etats-Unis pour 1990, la
formation de capital fixe représentait, en volume, 22,8% du PIB
au Canada, contre 16,1% aux Etats-Unis. Il ne faut guere
s'étonner de ce qu'une plus faible densite de population auy
Canada exige des dépenses par habitant plus élevées au titre
des routes et des barrages hydroélectriques par exemple. La

9. Parités de pouvoir d'achat et dépenses réelles, OCDE, Paris, 1992,

Statistics Canada — Cat. No. 13-201

s

Statistique Canada ~ n® 13-201 au ca(,\mo(i



vt b m b ] i
e ———

e i TR T s i
—_———

{
!
i
1

National Income and Expenditure Accounts, Annual Estimates, 1981-1992

Comptes nationaux des revenus et dépenses, estimations annuelies, 1

and 27% over the period from 1985 to 1990 in Canada
while it has declined from 18% to 16% in the US over the
same period (see Tables 3 and 4). Private final
consumption expenditure in 1990 represented 55% of
GDP in Canada versus 67% in the United States. This is
based on the National Accounts classification, in which
the expenditures are attributed to the purchaser. As a
greater proportion of health expenditures is carried out
by the government than by households in Canada
compared to the United States, the adoption of the SNA
classification understates personal expenditure as a
percentage of GDP in Canada vis-a-vis the United
States.

The PPPs and associated volume comparisons can
be very useful in studies of international competitiveness
and productivity, growth performance, resource
allocation and industrial structure as well as in business
cycle investigations. They have an important use in
policy studies on such topics as the effects of
international trade agreements or the costs of alternative
national health care schemes. PPPs have also been
used to compare international real income levels.?

The phenomenon of cross-border shopping between
Canada and the United States is another example of an
issue which can be assessed in the light of the
comparative price level, defined as the ratio between the
exchange rate and the PPP. Prices for specific groups of
goods and services can be compared between the two
countries more precisely than would be possible
otherwise. Such analysis is of interest to both policy-
makers and consumers. Chart 10 shows an apparent
association between the comparative price level for
private final consumption expenditure and the number of
same day trips to the United States by Canadian
residents between 1981 and 1992.

A further analytical use for the PPPs is to examine
the hypotheses of intemational trade theory. One
important hypothesis states that PPPs, defined as the
exchange rates which equalize purchasing power among
countries, represent the underlying exchange rates to
which actual exchange rates tend to converge in the long
run. The PPPs shown here, however, do not correspond
exactly to those defined in this hypothesis, as they do not
refer only to domestically produced tradeable goods.!!

Real expenditures on GDP, expressed at
international prices for a group of countries, also allow
the estimation of the share each country represents in
the aggregate. This information can be used to
determine appropriate contribution levels for member
countries in such organizations as the United Nations or
the European Economic Community.

0. gge, for example, Wolfson and Murphy:.

11. Further discussion of this subject can be found in articles
such as Houthaker et al., and Officer.

part de l'investissement a varié entre 21% gt 27% au ¢ 3
de 1985 & 1990, alors qu'elle est tombée de 18% 3 16% 3
Etats-Unis pendant la méme période (voir tableaux 3 gt H B
1990, la consommation finale privée représentait 55%
au Canada, contre 67% aux Etats-Unis. Ce résultat est foug
sur la classification de la comptabilité nationale dans [aq
les dépenses sont attribuées & I'acheteur. Comme ung phe
grande proportion des dépenses de santé est effectuse par b
administrations publiques que par les ménages au i
comparativement aux Etats-Unis, I'adoption de Ia classificatian
des comptes nationaux réduit I'importance de la consom,
personnelle en pourcentage du PIB au Canada par rapport
Etats-Unis. "

Les PPA et les comparaisons en volume qui en décoyias B
sont trés utiles aux études internationales sur la productivitg e g
la compétitivité, les résultats de la croissance, I'allocatign deg
ressources, la structure industrielle de méme qu'a Ia recheg
sur les cycles économiques. Elles sont trés utiles dans
etudes de politique sur les effets des accords intemationaux“ :
commerce ou le colt de divers régimes publics de soing cb.
sante par exemple. Les PPA ont déja servi aussi & Comparer jog
niveaux de revenu réels & I'échelle internationale. 10

Le phénoméne des achats outre-frontiére au Canada g §
aux Etats-Unis constitue un autre exemple d'une question': ¥
pouvant étre évaluée a la lumiére du niveau de prix Comparg,
défini comme le rapport entre le taux de change et Ig PPA. Lea' b,
prix de groupes de biens et services spécifiques Peuvent ajng |
étre comparés dans les deux pays avec plus de précision que
par le passé. Une telle analyse intéresse a la fois les décideurs -
et les consommateurs. Le graphique 10 montre qu'il semble
exister une re!ai.ion entre le niveau de prix comparg pour la
consommation finale privée et le nombre de Voyages aller-
retour le méme jour aux Etats-Unis effectués par les résidents
canadiens entre 1981 et 1992, i

Les PPA permettent aussi d'examiner les hypothéses de la
théorie du commerce international. L'une de ces hypothéses
stipule que les PPA, définies comme les taux de change
égalisant le pouvoir d'achat entre pays, représentent les taux
de change sous-jacents vers lesquels tendent 3 converger les
véritables taux de change 4 long terme. Les PPA présentées ici
toutefois ne correspondent pas exactement 3 celles définies
dans cette hypothése, car elles ne portent pas uniquement sur
des biens échangeables produits au pays.!!

Les dépenses réelles imputées au PIB, exprimées en prix
internationaux pour un groupe de pays, permettent également
d'estimer la part de chaque pays dans l'agrégat. Cette
information peut servir, entre autres, a &tablir |e niveau
approprié¢ de contribution des pays membres & des
organisations comme les Nations Unies ou Ia Communauté
eéconomique européenne.

e VT P £ PR SE TERT

' Voir, par exemple, Wolfson et Murphy.

'"- Ce sujet est approfondi dans des articles comme ceux

de H, -
ker gt al., et Officer. ol
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" The private sector also has practical uses for the
information in the estimation of the compensation
-}-,equired for employees posted out of the country and of
“the differences in costs to be expected in setting up
‘operations or plants in other countries. For such
‘purposes, the ICP classification'? is also useful. By
“consistently classifying expenditures by the consumer
/rather than the purchaser, the ICP classification tends to
‘siiminate the definitional differences in GDP components
“among countries. (See Text table 2 for an illustration of
‘the differences in the distribution of expenditures which
‘result from the two classifications. The data shown in the
table are not compiled annually; they are only available
in the benchmark years of the PPP project.)

Les PPA ont aussi leur utilité dans le secteur privé; elles
permettent par exemple d'estimer la rémunération a verser aux
employés postés a I'étranger e de prévoir les écarts de colts
gu'entraine l'implantation d'une usine ou la mise en marche
d'opérations dans d'autres pays. A de telles fins, la
classification du PCI'? s'avére également utile. En classant
systématiquement les dépenses selon le consommateur plutét
que l'acheteur, la classification PCI a tendance a éliminer les
différences dans le contenu des composantes du PIB d'un pays
a l'autre. (Voir le tableau explicatif 2 pour une illustration des
écarts dans la distribution des dépenses qui découlent des
deux classifications. Les données dans le tableau ne sont pas
compilées a chaque année; elles ne sont disponibles que pour
les années de référence du projet des PPA.)

Jext Table 2: Comparison of per capita expenditures using the two classifications, Canada, 1990
Tableau explicatif 2: Comparaison des dépenses par habitant selon les deux classifications, Canada, 1980

SNA category L | eom | PSNAICP Catégorie du SCN
Ecarts SCN-PCI
Private final consumption expenditure® 17,435 | 14,749 -2,686 Consommation finale privée®
- medical and health care 1,831 600 -1,231 - dépenses de santé
- education, leisure and culture 2,974 1,680 -1,294 - loisirs, enseignement et culture
_ miscellaneous goods and sarvices 2,503 2,342 -161 - autres biens et services
. all other private final consumption expenditure 10,127 | 10,127 0 - toute autre consommation finale privée
Government final consumption e;cpendi!urab 2,250 4936 2,686 Consommation finale des administra-
tions publiques®

a. ICP category is Individual consumption by households.

La catégorie du PC| est la consommation individuelle des ménages.

b. ICP category is Collective consumption by government.
La catégorie du PCl est la cO

7Z For the ICP, modifications Were made to the SNA classifi-
cation so rrlwat comparisons of certain groupings (health,
education, recreation) were independent of the degree to

which a country's expenditures are made collectively by
society or individually by households.

nsommation collective des administrations publiques.

12. Aux fins du PCI, des modifications ont été apportées 3 |a classifi-
cation du SCN de fagon & ce que les comparaisons de certains
groupes (santé, éducation, loisirs) soient indépendantes du degré
auquel les dépenses d'un pays sont effectuées par ia collectivité
ou par les ménages sur une base individuelle.
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History and Organization of the PPP Program

Pioneering work on intemational comparisons based
on PPPs was begun in the 1950s by Milton Gilbert and
Irving Kravis, working for the Organization for European
Economic Co-operation (predecessor of the OECD).!3
The main focus of the work then moved to the University
of Pennsyivania under the direction of Irving Kravis.
There, more extensive studies were carried out for the
United Nations Statistical Office (UNSO) with the
financial assistance of the World Bank. Beginning in
1967, the UNSO sponsored a series of comparisons
based on PPPs, via the International Comparison
Project (ICP). Base years were 1970, 1973 and 1975 for
an increasing number of countries.'® Work was also
undertaken under the auspices of the Council for Mutual
Economic Assistance (COMECON) in the 1960s for
countries then belonging to the socialist bloc.

Eurostat, which had been closely associated with
the ICP work, published its own comparisons for 1975,
for 6 member countries. In 1983, Eurostat published
detailed estimates for 1980 referring to ten European
Economic Community (EEC) members and two
applicants for membership (Spain and Portugal).

In the early 1980s, the OECD became convinced of
the need for a benchmark set of PPPs for all major
European and non-European member countries. The
requirement for such data was influenced by the large
fluctuations in exchange rates which led in tum to
unstable estimates of real per capita GDP over time. It
was also recognized that such “nominal” figures'S did
not allow comparisons of real differences in productivity
and living standards. In 1983, the OECD selected a base
year of 1980 for the first benchmark study. The United
States, Canada, Japan and Norway agreed to take part.
Finland and Austria were also added to the group.
Estimates were constructed with the help of relative
rates of inflation in member countries to establish price
comparisons back to the 1980 base year. The 1980
OECD study, covering 18 countries, is therefore
considered less robust than the subsequent ones. The
number of countries taking part increased to 22 in the
1985 comparison and to the full 24 members for 1990.

.Canada and the United States participated in all three

studies.

13 Outiined in detail in Ward. See also Gilbert and Kravis.

14. Sgg Kravis_et al.

15. snjominal expenditures” is used to describe expenditures
converted by the use of the exchange rate in the context
of Intemational price and quantity studies, as opposed to
its meaning of current dollars in discussion of time seris.

Historique et organisation du programme des PPA

Les premiers travaux sur les comparaisons internationales
fondées sur les PPA ont été amorcés dans les années 1950 par
Milton Gilbert et Irving Kravis, sous I'égide de I'Organisation
européenne pour la coopération économique (organisme qui a
précédé I'OCDE).'® Les travaux se sont ensuite poursuivis
surtout a I'Université de Pennsylvanie sous la direction d'lrving
Kravis. Des études plus poussées ont été réalisées a cet
endroit pour le compte du Bureau de statistique des Nations
Unies (BSNU), avec un soutien financier de la Banque
mondiale. A compter de 1967, le BSNU a parrainé une série de
comparaisons basées sur les PPA, dans le cadre du Projet de
comparaisons internationales (PCl). Les années de référence
en étaient 1970, 1973 et 1975, avec un nombre croissant de
pays a I'étude.' Des travaux ont aussi été entrepris sous les
auspices du Conseil pour laide mutuelle économique
(COMECON) dans les années 1960 pour des pays faisant alors
partie du bloc socialiste. ’

L'Eurostat, qui avait été associé de prés au travail dans (e
cadre du PCI, a publié ses propres comparaisons pour 1975,
visant six pays. En 1983, I'Eurostat publiait des estimationg
détaillées pour 1980, visant dix pays membres de la
Communauté économique européenne (CEE) et deux pays y
ayant demandé leur adhésion, I'Espagne et le Portugal.

Au debut des années 1980, 'OCDE a compris la nécessite
de faire établir un ensemble de PPA repéres pour les principaux
pays membres européens et non européens. Le besoin de
telles données s'est fait sentir en raison des grandes
fluctuations des taux de change qui a leur tour rendajent
instables les estimations du PIB réel par habitant dang le
temps. On en est venu & admettre aussi que ces chiffres
“nominaux”' ne permettaient pas de comparer les écarts réels
dans la productivité et le niveau de vie. En 1983, 'OCDE g3
choisi 1980 comme année de base pour la premigre étude de
reférence. Les Etats-Unis, le Canada, le Japon et Ia Norvage
ont accepté d’y participer. La Finlande et I'Autriche sont aussi
venues s’ajouter au groupe. Des estimations ont été construites
au moyen des taux relatifs d'inflation dans les pays membres
afin de ramener les comparaisons de prix jusqu'a Fannée de
base de 1980. L'étude de fOCDE pour 1980, Portant sur 18
pays, est donc considérée moins fiables que les études
subsequentes. Le nombre de pays visés a grimpé 2 22 gang la
comparaison de 1985, puis a l'effectif complet deg 24 pays
membres en 1980. Le Canada et les Etats-Unis ont pris part
aux trois études.

'3 Voir le compte-rendu dans Ward. Voir aussi Gilbert et Kravis,

14. Voir Kravis et aj.

"% Les “dépenses nominales” décrivent ici les dépenses converties
en une monnaie commune au moyen des taux de change dans Je
contexte d'études intemationales sur les Prix et les quantités au
lieu de renvoyer au sens usyel de dépenses gn dollars courar;rs
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- As mentioned, the OECD bases its comparisons on
poth the SNA and the ICP classifications. The tables in
this document are presented using the SNA
classification to be consistent with the other Income and
Expenditure Accounts tables.

Methods

A. Purchasing Power Parity Formulas'®

1. Bilateral Comparisons

For the bilateral Canada/US PPP studies, the
formulas used to compile price and volume measures
are the relatively straightforward ones: Laspeyres,
paasche and Fisher price indexes. All three are applied
with both Canada and the US as the reference country,
making six sets of PPPs from which “real” expenditures

are derived.

These formulas have  advantages and
disadvantages. Current expenditures on GDP from the
non-reference country are converted to the reference
country currency by dividing them by the Paasche PPPs.
The components of GDP thus obtained add up to GDP
for the country whose expenditures are converted.
Different results are obtained depending on the country
selected as reference, as well as on the formula
adopted. The PPPs calculated with the Fisher formula
are reciprocals whichever country is taken as reference,
but the real expenditures on components of GDP derived
from them do not add up to GDP. The purpose of the
analysis to be undertaken must be considered in
deciding which formula to use. As indicated earlier,
structural comparisons are more appropriately based on
the additively consistent volume estimates derived from
the Paasche PPPs, while comparisons of particular
components are better done with Fisher indexes.

The results shown in this article are based on PPPs
calculated with the Fisher formula, except in Table 3
where the real expenditures were derived through
Paasche PPPs.

2. Multilateral Comparisons

Multilateral comparisons are required when a
number of countries form a group and comparisons are
desired which relate all members to each other and to
the whole. These comparisons entail further problems
such as the need to ensuré transitivity. None of the three
standard formulas (Paasche, Laspeyres or Fisher) can
satisfy this requirement. Two falternatwe approaches
have been adopted for the. muitl1ateral comparisons. In
one case, average prices within the group (calculated as
described in the following paragraph) are used to

f— 1
16. Gee Revised System of National Accounts, forthcoming.

Comme on |'a déja vu, 'OCDE fonde ses comparaisons a
la fois sur la classification du SCN et sur celle du PCI. Les
tableaux dans cet article reprennent la classification du SCN
par souci de conformité avec les autres tableaux des comptes
des revenus et dépenses.

Méthodes
A. Formules des parités de pouvoir d’achat'®

1. Comparaisons bilatérales

Pour les études bilatérales Canada/Etats-Unis sur les PPA,
les formules retenues pour calculer les mesures de prix et de
volume sont celles, relativement simples, des indices de prix
Laspeyres, Paasche et Fisher. Les trois sont appliquées avec
tantot le Canada et tantdt les Etats-Unis comme pays de base,
ce qui donne six ensembles de PPA a partir desquelles sont
obtenues les dépenses “réelles”.

Ces formules ont chacune des avantages et des
inconvénients. Les dépenses courantes imputées au PIB pour
le pays qui ne sert pas de base sont converties dans la
monnaie du pays de base en les divisant par les PPA de type
Paasche. Les composantes du PIB ainsi obtenues
s'additionnent au PIB pour le pays dont les depenses sont
converties. On obtient des résultats différents selon le pays de
base choisi, ainsi que selon la formule retenue. Les PPA
calculées selon la formule de Fisher sont des réciproques, quel
que soit le pays de base, mais les dépenses réelles imputées
aux composantes du PIB ainsi obtenues ne s'additionnent pas
au PIB. Le but de lanalyse envisagée doit étre pris en
considération dans le choix de la formule a employer. Comme
on I'a vu plus haut, les comparaisons structurelles sont plus
appropriées a partir d'estimations en volume cohérentes dans
I'agrégation, obtenues avec des PPA de type Paasche, alors
que les comparaisons de composantes particuliéres
s'effectuent plus aisément & partir d'indices de Fisher.

Les résultats présentés dans cet article se fondent sur des
PPA calculées avec la formule Fisher, sauf au tableau 3 o leg
dépenses réelles ont été obtenues a l'aide de PPA de type
Paasche.

2. Comparaisons mulitilatérales

Les comparaisons multilatérales s'imposent lorsqu'un
certain nombre de pays constituent un groupe et qu'on veut
établir des comparaisons reliant les membres les uns guy
autres et a lensemble. Elles entrainent leurs propres
exigences, comme le besoin de garantir la transitivité. Aucune
des trois formules courantes (Paasche, Laspeyres et Fisher) ne
peut répondre a cette exigence. On a eu recours a deux autres
approches dans le cas des comparaisons multilatérales, |
premiére fait appel & des prix moyens au sein du groupe
(établis de la maniére décrite au prochain Paragraphe) pOFLr

6. Voir Systéme révisé de comptabilité nationale, & parajre.
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calculate muitilateral volume indexes. The second
method uses the binary (Fisher based) comparisons
between all possible countries and transforms them in
such a way as to impose transitivity. Each method has its
advantages and disadvantages.

The first approach assigns priority to the economic
characteristics of the group as a whole. The most
common method in this category is the Geary-Khamis
(GK) technique, in which the average prices of the group
are used to revalue quantites in all countries. The
average price for each individual commodity is defined
as its total value in the group, expressed in a common
currency, divided by its total quantity. The PPPs are used
to convert each country’s value to the common currency.
The use of average prices for the group ensures
transitivity in the volume indexes between all pairs of
countries. This approach has a disadvantage: if a
specific country's price structure diverges greatly from
the average for the group, its volume index will be
similarly greatly affected by the use of the average prices
such that it differs to a large extent from the results that
would be obtained through the binary method.”

The alternative approach is the EKS formula, named
after its independent proposers, Eltetd, Kovecs and
Schultz (Szulc). This approach starts from the binary
comparisons between all pairs of countries, using the
Fisher formula. The EKS formula then consists in
minimizing the differences between the Fisher parities
(which are not transitive) and a set of transitive indexes
close to them. The advantage of this formula is that
transitivity is achieved between all countries by using the
indirect and direct indexes linking all the countries. The
disadvantage is that additive consistency is not
achieved. Therefore it is not possible to produce a table
in which rows and columns, representing countries and
components, sum in each direction.

These advantages and disadvantages are similar to
those stemming from the use of fixed price volume
indexes and chain volume indexes in a time series. Each
formula has its strengths and weaknesses and the
purposes to be served must dictate which method is
most appropriate. The OECD has decided to publish
both sets of data. This is similar to the approach often
taken with price indexes in time series.

B. Estimation of Annual PPPs from 1981 to
1992

The estimation of PPPs outside the benchmark
years of the OECD program, in order to create time
series, cannot usually be satistactorily achieved through
straightforward extrapolation of the benchmark results.
Shifting relative prices over time within a country or

77. This phenomenon is known as the Gershenkron effect.

calculer des indices de volume multilatéraux. La seconde
procéde a des comparaisons bilatérales (de type Fisher) entre
tous les pays possibles et les transforme de maniére a imposer
la transitivité. Chaque méthode comporte des avantages et des
inconvénients.

La premiére approche attribue la priorité aux
caractéristiques économiques du groupe de pays dans son
ensemble. La méthode la plus courante dans cette catégorie
est la technique Geary-Khamis (GK), dans laquelle les prix
moyens du groupe servent a réévaluer les quantités dans tous
les pays. Le prix moyen de chaque bien ou service particulier
correspond a la valeur totale du bien ou service dans le groupe,
exprimée dans une monnaie commune et divisée par sa
quantité totale. Les PPA sont utilisées pour convertir la valeur
dans chaque pays en une monnaie commune. Le recours aux
prix moyens dans le groupe garantit la transitivité dans leg
indices de volume pour chaque paire de pays. Cette approche
comporte un inconvénient: si la structure des prix dans un pays
donné diverge trop de la moyenne du groupe, son indice de
volume sera aussi grandement affecté par le recours a des prix
moyens de sorte qu'il s'écartera beaucoup des résultats que
I'on aurait obtenus au moyen d'une méthode bilatérale.!?

L'autre approche est la formule EKS, du nom de ses
créateurs indépendants, soit Eltetd, Kévecs et Schultz (Szulc).
Elle exige que l'on procéde d'abord a des comparaisons
bilatérales pour chaque paire de pays au moyen de la formule
de Fisher. La formule EKS consiste alors & minimiser les écarts
entre les parités de Fisher (qui ne sont pas transitives) et yn
ensemble d'indices transitifs qui en sont proches. Cette formule
a l'avantage d'assurer la transitivité entre tous les pays au
moyen d'indices directs et indirects reliant tous les pays. Par
contre, elle n'a pas la propriété d'assurer la cohérence dang
Fagregation. Il est alors impossible de produire un tableay, dans
lequel & la fois les lignes et les colonnes, représentant les pays
et les composantes, s'additionnent dans les deux dimensions,

Ces avantages et inconvénients sont analogues 3 ceux
qu'entraine I'utilisation, dans une série chronologique, ¢'in dices
de volume a prix fixe et d'indices de volume en chaine. Cha, ue
formule a ses forces et faiblesses, le choix de 1a métl‘uoc.!;El la
plus appropriée étant dicté par les objectifs poursuivis. L'OCDE
a décidé de publier les deux ensembles de donn
d'une approche semblable & celle adoptée avec
prix dans une série chronologique.

8es. Il s'agit |a
les indices de

B. Estimation des PPA annuelles de 1981 3 1992

L'estimation des PPA a Pextérieur des anng
programme de I'OCDE, en vue de crérzesd'eeséfe§ du
chronologiques, ne peut étre accomplie  de mse.rées
satisfaisante par une simple extrapolation deg résultats ani ; re
années repéres. En raison de la variation des prix felatggugvzz

7 Ce phénoméne est connu sous le non d'effet Gershenkron
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: "ﬁaween the countries being compared often causes
‘such extrapolated time series to drift away from the
Banchmafk results. Again, analogies can be found with
conventional time series, for which a rebasing is
“indertaken at regular intervals to reduce distortions
caused by changing relative prices over time.

. Multilateral benchmark results have been updated
and published by the OECD using the relative rates of
inflation in the countries being compared. The
p‘;ocedures and results are discussed in Hill and
Szilagyi, where it is noted that over short periods of time
and among countries with little volatility in price

structures  over the period being extrapolated, the
distortions are usually not too serious. Canada and the

‘United States, over the time period under scrutiny, meet
these criteria, although the introduction of the Goods and
gervices Tax (GST) in 1991 in Canada changed the

relative price structure within Canada and may therefore
make the non-benchmark comparisons less reliable after

that year.
The formula of such an extrapolation for any

component or aggregate using the Canada/US
comparison as an example is as follows:

PPPy =

where Pcan and Pyg denote the percentage .change in
the implicit price index'® of the appropriate GDP
component in each country between 1985 and 1986.

The actual method used to derive the annual PPPs
presented in Table 2 is outlined in the following
paragraphs.

Expenditures on GDP in current dollars and the
corresponding implicit price indexes for both countries
are required, in the OECD format, for the period 1981 to
1992. In the case of the estimates in current dollars, the
revisions made in both countries after the 1990
benchmark study were not incorporated in (?rder to arrive
at the same results as the OECD:; this procedure
introduces a slight distortion in the results from 1988 to
1990. The IPls, on the other hand, were calculated to
1990 with the estimates in current and constant dollars
most recently supplied 10 the OECD. From 1990 to 1992,
the 53 OECD categories In curreqt dollars and the
corresponding IPls weré projected with the most recent
18 The implicit price indexes (IPIs) are derived by dividing

estimates in current dollars by those in constant dollars at

any level of the GDP.

PPP

le temps au sein d'un pays ou entre les pays comparés, les
séries extrapolées ont souvent tendance a s'éloigner des
résultats repéres. Ici aussi, il existe une analogie avec les
séries chronologiques courantes, dont la base est changée a
intervalles réguliers en vue de réduire les distorsions causées
par des prix relatifs variables dans le temps.

Les résultats repéres des études multilatérales ont été mis
a jour et publiés par 'OCDE a I'aide des taux d'inflation relatifs
des pays dans la comparaison. Les méthodes employées et les
résultats sont examinés par Hill et Szilagyi, qui concluent que,
pour de courtes périodes de temps et entre pays dont la
structure des prix est assez stable durant la période faisant
l'objet de l'extrapolation, les distorsions ne sont pas trés
grandes en geneéral. Le Canada et les Etats-Unis remplissent
ces conditions pour la période visée ici, bien que l'introduction
de la taxe sur les produits et services (TPS) au Canada en
1991 ait modifié la structure des prix relatifs au Canada,
rendant peut-étre ainsi les comparaisons a l'extérieur des
études repéres moins valables aprées cette date.

La formule d'une telle extrapolation pour une composante
ou un agrégat quelconque, avec la comparaison Canada-
Etats-Unis en guise d’exemple, est la suivante:

’ (14 Pean)
85 (1 Py

ol Pcan et Pys représentent la variation en pourcentage de
lindice implicite de prix'® de la composante donnée du PIg
dans chaque pays entre 1985 et 1986.

La méthode employée pour calculer les PPA annuelleg
figurant au tableau 2 est décrite en termes concrets dans |eg
paragraphes ci-dessous.

Sont d'abord nécessaires les dépenses en dollars Courants
imputées au PIB ainsi que les indices implicites de prix
correspondants de 1981 & 1992 pour les deux pays, dans le
format employé par I'OCDE. Dans le cas des estimations en
dollars courants, les révisions effectuées dans les deux pays
aprés 'etude repére de 1990 n'ont pas été incorporaes afin
d'en arriver aux mémes résultats que I'OCDE; cette fagon de
procéder introduit une légeére distorsion dans les résylt
1988 et 1990. Les IIP, en revanche, sont calculés jusq
a l'aide des estimations en dollars courants et cong
plus récentes fournies a 'OCDE. DE 1990 & 19go les 53
catégories de I'OCDE en dollars courants et e |p
correspondants sont projetés au moyen des estimations

ats en'(re'
u'a 1990
tants les

'8 | es indices implicites de prix (IIP) sont obtenus
estimations en dollars courants par celles en ¢
pour n'importe quelle agrégation du PIB.

en divisant les
Ollars constants
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national estimates for the categories within the main
aggregates (personal expenditure, government current
expenditure and investment in fixed capital). Categories
for which data were not yet available were projected on
the growth rate of the next higher level aggregate. For
Canada these estimates came from the release of June
21, 1993, while for the United States the data were taken
from the i of August, 1993,
The population figures needed to calculate expenditure
per capita were those published by the OECD, for the
US to 1991 with projection to 1992, and for Canada to
1990 with projection to 1992 based on the estimates
released on September 16, 1993,

The PPP of each of the 53 components is estimated
on an annual basis by applying to the benchmark level a
ratio of the percentage change in the IPl in Canada to
that in the US. The Fisher form of parities was used in all
calculations shown here, except for the percentage
distributions of GDP, derived with the Paasche PPP
formula. Both sets of PPPs (Fisher and Paasche) were
projected with the same growth rates.

Three components representing a very small
proportion of GDP required special treatment in the
years between the benchmark studies. In line with
OECD procedures in the 1990 study, the PPP for net
purchases abroad was extrapolated using the growth
rate of the IPI for private final consumption; the annual
exchange rate (Canadian dollar per US dollar) is used as
the PPP for the balance of exports and imports; and the
PPP for the change in stocks is projected using the
change in a specially constructed IPI for the sum of
expenditures on consumer goods and on machinery and
equipment.

For purposes of the results presented in this article,
the extrapolation of PPPs on the basis of the growth
rates of the implicit price indexes (Canada divided by the
US) was tested in three ways for the period 1985 to
1980. These are: extrapolating forward from 1985 levels,
extrapolating back from the 1990 levels, and the method
adopted, namely a weighted average of the PPPs as
extrapolated forward and backward for the 1985-1930
period, with the weights shifting each year (see Text
Table 3 for the weights used). This procedure allowed a
smooth transition from the 1985 to the 1990 study, and
yielded a more reasonable time series of volume indexes
for most components as well (see Charts 2 and 6 to 8).

The period 1981 to 1985 was extrapolated in the
same fashion back from 1985 since the 1980 benchmark
resuits, judged to be more exper{mental and preliminary,
were not incorporated in the estimates. The projections
from 1990 to 1992 were also made on the basis of the
IP! trends as described. Thg OECD benchmark levels for
1985 and 1990 have been incorporated in all the tables
included in this article. As glr_qady iqdicated. weight shifts
among commodities exhibiting different price trends

———

nationales les plus récentes pour les catégories inférieures aux
grands agrégats (dépenses personnelles, dépenses publiques
courantes et investissement en capital fixe). Les catégories
pour lesquelles les données n'étaient pas encore disponibles
ont été projetées sur le taux de croissance de l'agrégat au
niveau supérieur. Pour le Canada, ces estimations étaient
celles diffusées le 21 juin 1993 et pour les Etats-Unis, elles ont
été tirées du 1 édition d'aoit 1993,
Les chiffres sur la population nécessaires pour calculer les
dépenses par habitant sont ceux publiés par FOCDE, pour les
Etats-Unis jusqu'a 1991 avec projection de 1992, et pour |e
Canada, jusqu'a 1990, avec projection jusqu’en 1992 3 partir
des chiffres diffusés le 16 septembre 1993.

La PPA de chacune 53 composantes est estimée sur une
base annuelle en appliquant au niveau repére un ratio de |
variation en pourcentage de I'IP au Canada & celle aux Etats-
Unis. Des parités de type Fisher sont employées dans tous leg
calculs, sauf pour les répartitions du PIB en Pourcentage,
établies avec des parités de type Paasche. Les deux
ensembles de parités (Fisher et Paasche) ont été projetgs a
I'aide des mémes taux de croissance.

Trois composantes représentant une faible Proportion dy
PIB ont di faire I'objet d'un traitement particulier pour leg
années entre les études repéres. Conformément & la Procédure
employée par 'OCDE dans son étude de 1980, la PPA des
achats nets directs & I'extérieur est extrapolée au moyen, du
taux de croissance de I'llP de Ia consommation finale Privée; le
taux de change annuel (dollar canadien par dollar E.-U.) sert de
PPA pour le solde des exportations et des importations; et la
PPA de la variation des stocks est projetée sur la variation, d'un
IIP particulier calculé pour la somme des dépenses en bigng de
consommation ainsi qu'en machines et matériel d'équipement,

Aux fins des résultats Présentés ici, I'extrapolatio,
au moyen des taux de croissance des indices implici
(Canada divisé par les Etats-Unis) s'est faite de tr
pour la période de 1985 a 1990, & savoir: I'extrapolat
a partir des niveaux de 1985, I'extrapolation en amont 3 parnt
des niveaux de 1990, et enfin la méthode adoptée soitPartlr
moyenne pandérée des PPA extrapolées en aval of oo .. U"®
pour a période de 1985 4 1990, avec des poigy vareont
chaque année (voir le tableau explicatif 3 our le fant &
utilisés). Cette procédure a facilité Ia transition engre I S poids
1985 et celle de 1990 ¢t 3 €galement progyt etude}i_e
chronologique d'indices de volume Plus vraisemp une sgrie

mbi
plupart des composantes (voir les graphiques oy :glea )pour la

N des PPA
tes de prix
0is fagons
lon en ayg)

.

La période allant de 1981 3 1985 a étg .
méme maniére, soit en amont 4 partir de 1§§35 Z’:::tpglee de la
les résultats repéres de 1980, jugés plys eXpéri onné que
prélimingirgs, n‘ont pas étg incorporés dang 'gs me'.ntal{x et
Les projections entre 1990 et 1992 sont aussi b Estimations,
tendance des IIP, tel que décrit ci-haut. Leg nivea asees syr Ia
POCDE pour 1985 et 1990 ont 8té utilisgg UX reperes ge
tableaux insérés dans cet article. Comme o S tous (s

n J ;
déplacements de Pondération entre biens ou s'e?vii': (;'U. des
ont les
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B een the countries can adversely affect the
pio]eCﬁ""S; however, at the level of the main
aaqregates, such shifts did not seem to result in serious

L
-i'-.'ngable 3: Weights applied to projected PPP
Tableau explicatif 3: Poids appliqués aux PPA projetées

mouvements de prix divergent selon les pays peuvent influer de
maniére défavorable sur les projections; toutefois, au niveau
des grands agrégats, ces deplacements de pondération ne
semblent pas avoir entrainé de grandes distorsions.

' 2 1985 1986 1987 1988 1989 1990

_Forward extrapolation 1.00 .80 .60 .40 .20 0.0 Extrapolation en aval
“Backward extrapolation 0.0 .20 40 .60 80 1.00 Extrapolation en amont
Results Résultats

. The volume indexes and PPPs extrapolated for the
~riod from 1981 to 1992 on the basis of the 1985 and
1990 bilateral benchmark studies are shown in Tables 1
and 2. The volume indexes and PPPs from the 1990
multilateral study (based on the EKS formula) are
presented in Tables 6 and 7. In this article, all tables
referring to the bilateral study are presented with the US
as the reference country.

I " Results differ between the multilateral and bilateral
comparisons for Canada and the United States. The
PPPs for Canada are, in general, lower in the bilateral
study (at the level of GDP by about 5 to 6 cents),
resulting in higher volume indexes (by about 2-3% at the
level of GDP). The volume indexes also exhibit
somewhat different trends. Between 1985 and 1990 for
instance, the volume index for Canada declines slightly
from 90.0 to 89.0 (US=100) in the multilateral study,
while it increases from 91.5 to 94.6 in the bilateral study.
Volume indexes and PPPs for GDP have been charted
from the two studies to illustrate the magnitude of the
differences (see Charts 11 and 12).

The use of different formulas in the two studies is
one factor which accounts for these differences between
the bilateral and the multilateral results. As explained in
the previous section, the Laspeyres, Paasche or Fisher
formulas employed in the bilateral study cannot be
applied directly in the multilateral study. All the country
comparisons in the multilateral slud!es are affected by
prices and expenditures in all countries .through the use
of average prices for the group, while the. bilateral
comparisons are affected only t3y th_e prices and
expenditures  of the two countries in the study.
Furthermore, it is possible to arrive at a closer
specification of the items themselves and to determine
the prices for each of them more accurately in the case
of a bilateral study for two relatively similar economies.

This article, however i§ primarily a comparison
between Canada and the United States on the basis of
the bilateral study. As can be seen in Table 1, volume

Statistics Canada - Cat. No. 13-201

Les indices de volume et les PPA extrapolés pour la
période allant de 1981 4 1992 a partir des études de référence
bilatérales de 1985 et 1990 figurent aux tableaux 1 et 2. Les
indices de volume et les PPA provenant de I'etude multilatérale
de 1990 (basée sur la formule EKS) sont présentés aux
tableaux 6 et 7. Dans cet article, les Etats-Unis servent de pays
de base dans tous les tableaux se rapportant a I'étude

bilatérale.

Les comparaisons multilatérales et bilatérales pour le
Canada et les Etats-Unis dégagent des résultats différents. Les
PPA pour le Canada sont, en général, moins élevées dans
I'étude bilatérale (d'environ 5 ou 6 cents au niveau du PIB), ce
qui donne des indices de volume plus élevés (d'environ 2% 3
3% au niveau du PIB). Les indices de volume affichent auss;i
des tendances quelque peu divergentes. Entre 1985 et 1990
par exemple, l'indice de volu_rne pour le Canada se replie
légerement de 90,0 a 89,0 (Etats-Unis = 100) dans I'étude
multilatérale, alors qu'il augmente de 91,5 a 94,6 dans I'étude
multilatérale. On a trace la courbe des indices de volume et deg
PPA pour le PIB provenant des deux études afin d'illustrer
I'ampleur de ces écarts (voir graphiques 11 et 12).

L'utilisation de formules différentes est 'un des facteur
responsable de ces ecarts entre les résultats bilatérayy ¥
multilatéraux. Comme on I'explique a la section précédente let
formules de Laspeyres, Paasche ou Fisher employéeg d es
l'étude bilatérale ne peuvent s'appliquer directement dans
I'étude multilatérale. Les prix et les dépenses dans oy ans
pays ont une incidence sur toutes les comparaisons eﬂtres les
dans les etudes multilatérales par suite de I'emplgj ¢ pays
moyens dans le groupe de pays, alors que |eg rée prix
bilatéraux ne sont influencés que par les prix et leg gg Sultats,
dans les deux pays a I'étude. En outre, il est pOSsibleeggnseg
une meilleure correspondance des postes de dgpe etablir
déterminer les prix de ceux-ci avec plus de Précis; nse et de
cas d'une étude bilatérale portant sur deux écon on dans e
semblables. omies assez

L'obiet premier de cet article, toutefoig
comparaison entre le Canada et les Etats-Upjc | est une

l'étude bilatérale. Comme on peut le voir aun;zbiapartir de
U1, les
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indexes vary widely across components of GDP. In 1980,
construction and purchased transportation services
displayed the highest volume indexes vis-a-vis the
United States (about 70% to 75% higher, in both cases).
Aside from the health category, some food categories,
clothing and furniture exhibit the lowest volume indexes.
The volume index for health care is very low (28.5) on
the basis of the SNA classification, for the reason
already identified. (The calculation on an ICP, or
consuming agent, basis shown in the OECD publication
yields an index for medical and heaith care of 90.6 for
Canada in 1980 compared to 86.0 in 1985). Government
final consumption expenditure has a volume index of 111
compared with the US. The divergence would be greater,
but the proportionately much higher defence
expenditures in the US offset the impact of higher health
expenditures in Canada to some extent and raise the
proportion of government spending in GDP to a level
close to that in Canada.

PPPs on the other hand were relatively higher in
Canada for tobacco, alcoholic beverages, household
operation and recreational equipment, and lower for fuel
and power and civil engineering works. The PPP for
tobacco products increased in Canada between 1985
and 1990, which reflects the higher taxes and the drop in
the volume index for this item. Other categories showing
relative price increases were operation of transport
equipment, communication, recreational equipment and
repairs, as well as books, magazines and newspapers.

The quality of the detailed estimates is variable and
some anomalies are apparent in specific components.
Expenditure categories for this study are more detailed
than the usually published GDP components, and in
some cases information of lower quality had to be used
to disaggregate further specific components. This factor,
combined with the difficulty of matching comparable
items for pricing in some categories, leads to some
unevenness in the results at the most detailed level.

Another way of looking at the data is to express the
expenditures in real terms as a percentage of GDP, as
shown in Tables 3 and 4 for Canada and the United
States. For this purpose, PPPs have been calculated
with the Paasche formula. The converted expenditures
therefore add up to GDP. This is the preferred approach
where the aimis @ comparative structural analysis of the
economies. In this case, the proportions are reasonably
consistent over the period, lending some confidence to
the combination of benchmark and projection
procedures. The use of the SNA classification
emphasizes the differences between Canada and the
us, as already indicated. The OECD publications
present these percentage distributions using. both
classifications for the two benchmark years.

indices de volume varient énormément d'une composante du
PIB a l'autre. En 1980, la construction et les achats de services
de transport affichent les indices de volume les plus élevés par
rapport aux Etats-Unis (soit de 70% a 75% plus élevé dans les
deux cas). A I'exception de la catégorie de la santé, ce sont
certaines catégories de produits alimentaires, I'habillement et
les meubles qui font voir les’indices de volume les plus faibles.
L'indice de volume de la santé est trés faible (28,5) sur la base
de la classification du SCN, pour la raison sus-mentionnée. (Le
calcul sur la base du PCI, ou selon I'agent consommateur,
employée dans la publication de FOCDE donne un indice pour
les dépenses de santé de 90,6 au Canada en 1990, contre 86,0
en 1985). La consommation finale des administrations
publiques affiche un indice de volume de 111 par rapport aux
Etats-Unis. L'écart serait plus grand, mais les dépenses de
défense, proportionnellement bien plus élevées aux Etats-Unis,
viennent en quelque sorte contrebalancer l'effet des dépenses
de santé plus élevées au Canada et rehausser la proportion
des dépenses publiques dans le PIB & un niveau comparable &
celui du Canada.

En revanche, les PPA sont en général plus élevées au
Canada pour le tabac, les boissons alcoolisées, les biens
ménagers et le matériel de loisirs, et plus basses pour le
chauffage et I'éclairage, de méme que les ouvrages de génie
civil. La PPA pour les produits du tabac augmente au Canada
entre 1985 et 1980, ce qui traduit la majoration des taxes et i3
chute de findice de volume pour cet article. Les autres
catégories dont le prix relatif augmente sont les dépenses
dutilisation de véhicules personnels, les communications, le
matériel de loisirs ainsi que les livres, périodiques et journaux,

La qualité des estimations détaillées est variable et
certaines anomalies s'observent dans certaines composantes
Les catégories de dépense employées dans cette étude soni
plus détaillées que les composantes du PIB habituellement
publiées et il a fallu dans certains cas recourir a de l'information
de qualité inférieure pour ventiler davantage certains postes
Ce facteur, conjugué a la difficulté de faire correspondre de .
éléments comparables aux fins de la collecte des prix gq S
certaines catégories, entraine des résultats de qualité jng ns
au niveau le plus détaillé. cgale

Une autre fagon d’examiner les résultats est ¢ ;
dépenses en termes réels en pourcentage du p.ﬁefj"“‘?’ les
montre aux tableaux 3 et 4 pour le Canada et les état qll; on le
cette fin, les PPA ont été calculées au moyen de |s~ nis. A
Paasche. Les dépenses ainsi converties s'additionne E: ormule
PIB. Cette approche est la plus appropriée lorsque :‘ donc au
est une analyse structurelle comparée des économj e but visg
cas-ci, les proportions sont assez stables duran |es. D?"s ce
I'étude, ce qui vient corroborer la justesse d'u a période a
combinant études repares et projections, | g N€ approche
classification du SCN fait ressortir les écartg ent recours 3 |a
les Etats-Unis, comme on I'a déja vu, Les iy 'e, Canada et
I'OCDE présentent ces répartitions en po Publications de

o u
deux classifications pour les deux annéeg d;ieé?é?ge selon les
ence,
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. The comparative price level shown in Table 5, and
flustrated in Chart 9, corresponds to the PPP divided by
1he exchange rate. This ratio, expressed as an index,
“aives an indication over time of the average percentage
by which the level of Canadian prices is above or below
[~ s US counterpart. I the index is 100, the PP and the
"f""éxchange rate are equal and price levels are equivalent
‘in the two countries. The index reveals that overall prices
 in Canada were below the US prices from 1984 to 1987
(by 8% in 1985) and climbed above them in 1988. They
femained above until 1992 when they declined to just
.pelow 100. The cheaper items in Canada can be
identified at different time periods. For example, rents
“were lower than in the US in 1985, at a comparative
rice level of 97, which rose to 111 in 1980, a level 11%
‘above that of the US. In both cases, the exchange rate is

“faken into account.

# It is interesting to compare the trend in the
comparative price level with that of the number of same-
day Canadian travellers to the United States over the
same period (see Graph 10). Tuming points and
direction are very similar in the two series. When prices
are higher in Canada (as indicated by a comparative
price level above 100), more Canadians cross the border
to shop in the US. When the comparative price level in
“ Canada declined relative to the US in 1992, the number
‘of trips also declined. In general, when the comparative
‘price level is below that of the US, it can be stated that
. the Canadian dollar is undervalued, and prices are
higher in the US, while the reverse is true when prices
are higher in Canada. That is, more Canadian doilars are
required to buy US dollars than would be indicated by
the PPP in the years when the price level is lower in

Canada.

Le niveau de prix comparé montré au tableau 5, et illustré
au graphique 9, correspond a la PPA divisée par le taux de
change. Exprimé sous forme d'indice, ce ratio donne une
indication dans le temps de combien en moyenne le niveau des
prix au Canada est supérieur ou inférieur a celui des Etats-
Unis. Lorsque lindice égale 100, la PPA et le taux de change
sont égaux, et les niveaux 'de prix sont équivalents dans les
deux pays. A la lumiére de cet indice, les prix globaux au
Canada ont été inférieurs a ceux des Etats-Unis de 1984 a
1987 (de 8% en 1985) et les ont dépassés en 1988. lls sont
restés supérieurs jusqu'en 1992, lorsqu'ils sont tombés juste
sous la barre de 100. Les biens ou services moins chers au
Canada peuvent étre identifiés & divers moments. Ainsi, les
loyers étaient plus bas qu'aux Etats-Unis en 1985, 4 un niveau
de prix comparé de 97, lequel est passé a 111 en 1990, soit
11% de plus qu'aux Etats-Unis. Dans les deux cas, le taux de
change est pris en compte.

Il est intéressant de comparer I'évolution du niveau de prix
comparé a celle du nombre de Canadiens effectuant des
voyages aller-retour le méme jour aux Etats-Unis au cours de la
méme période (voir graphique 10). Les points de retoumement
et la tendance sont fort semblables dans les deux séries.
Lorsque les prix sont plus hauts au Canada (ce que révéle un
niveau de prix comparé supétieur a2 100), davantage de
Canadiens vont faire des achats aux Etats-Unis. Quand le
niveau de prix comparé au Canada par rapport aux Etats-Unis
a diminué en 1992, le nombre de voyages a aussi baissé. En
général, lorsque le niveau de prix comparé est inférieur a celui
des Etats-Unis, on peut affirmer que le doilar canadien est
sous-évalué et que les prix sont plus élevés aux Etats-Unis;
linverse est vrai lorsque les prix sont plus élevés au Canada.
Autrement dit, il faut plus de dollars canadiens pour acheter des
dollars américains que ne le laisse supposer la PPA durant les
années ou le niveau de prix est inférieur au Canada.
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Conclusion: Thoughts on Future Developments

The PPPs and the associated estimates of real
expenditure on GDP constitute a valuable addition to the
tools of international macroeconomic analysis, in the
increasingly global economy. For a trading nation like
Canada, now in the process of entering into more
liberalized trade arrangements, it is particularly important
to be able to assess and evaluate the intemational
aspects of economic relations with the country’s main
trading partners. While the PPP work is in a
developmental stage compared with the conventional
time series estimates of real expenditure, and while
Improvements will always be possible, the results are
nevertheless worthwhile. National accountants have
long been accustomed to estimate data series from
imperfect sources.® Judgments are constantly required
as to the validity of particular series and the same kinds
of judgments apply to intemational comparisons.

Developments underway at the OECD include the
introduction of a three year “rolling benchmark”
approach. National prices are now being collected for
one third of the items each year. This approach will
spread the price survey work more evenly for statistical
agencies and will also smooth out the discontinuities
resulting from collecting all prices every five years and
projecting the results for five years at a time. It will also
be easier to provide the detailed expenditure data on an
ongoing basis, when some of the recommendations of
the revised SNA are introduced over the next few years.

Further dimensions of the program can also be
contemplated. For example, although it would be very
expensive, comparable prices could be collected at the
producer level, in order to betier analyze industry
productivity. The relationship between income and
expenditure could also be studied, for example in terms
of the number of hours of paid work required to buy
specific commodities. When appropriate regional price
data become available, intra-regional comparisons, as
done recently by Eurostat for selected European
countries, could also be considered for Canada and the
United States. In any event, the liberalization of trade
between Canada, the United States and Mexico would
very likely increase the interest in PPPs for these three

countries.

Canada has made significant contributions to the
OECD PPP program through technical and statistical
advice, proposing better methods 'for capturing price
differences (especially in construction) and evaluating
empirical results. Slatistics. Canada intends to continue
making such contributions in the future.

79. Sge Gervais.

Conclusion: les perspectives d'avenir

Les PPA et les séries sur les dépenses réelles
internationales constituent un nouvel outil précieux de analyse
macroéconomique internationale dans le contexte d'une
mondialisation de I'économie. Pour un pays commergant
comme le Canada, présentement en voie de libéraliser son
commerce, il est particulierement important de pouvoir
connaitre et évaluer les dimensions internationales de ses,
relations économiques avec ses principaux partenaires
commerciaux. Bien que les travaux sur les PPA soient moins
avancés que ceux sur les séries chronologiques
conventionnelles des dépenses réelles et que des
améliorations soient toujours possibles, les résultats sont
néanmoins valables. Les responsables de la comptabilité
nationale sont depuis longtemps habitués a estimer des séries
de données a partir de sources imparfaites.’® lis doivent
constamment porter un jugement sur la validité de certaines
séries, et le méme type de jugement s'applique aux
comparaisons intemationales.

L'adoption d'une approche de «données repéres mobiles»
échelonnée sur trois ans est I'une des améliorations déja en
cours a 'OCDE. Les prix nationaux sont maintenant recueillis
pour le tiers des articles & chaque année. Cela permettra gux
bureaux de statistique de mieux étaler la collecte des prix tout
en réduisant I'ampleur des solutions de continuité causées par
une collecte quinquennale des prix conjuguée a une projection
quinquennale des résultats. Il sera aussi plus facile de fournir
les données détaillées sur les dépenses sur une base réguliere
une fois introduites certaines des recommandations dy SCI\i
révisé au cours des prochaines années.

On peut aussi envisager des dimensions additionne"es au
programme. A titre d'exemple, bien que ce soit trés Coliteux, on
pourrait recueillir des prix comparables au niveau du produc;eur
afin de mieux analyser la productivité par branche d'activite. O
pourrait aussi étudier le rapport entre le reveny gt ) | n
dépenses, par exemple en termes du nombre d'heure gs
travail rémunérées requises pour acheter un bien oy uns S de
donné. Une fois construits des indices de prix rgupe
appropriés, on pourrait aussi songer & établir des com aglo."a"x
intra-régionales pour le Canada et les Etats-Unis, Comp raisons
effectuées récemment par I'Eurostat pour uel ume celles
européens. En tout état de cause, la libéralisation duq eS pays
entre le Canada, les Etats-Unis et le Mexique Sommerce

P devraj -
un surcroit d'intérét envers le calcul des PPA Vrait entrainer

pays. Pour ces trois

Le Canada a apporté une contribution ;
programme des PPA de I'OCDE par s
techniqlfe- et statistique, proposant de
pour saisir les écarts de prix (dans le ¢
surtout) et évaluer les résultats empiriqu
a bien lintention de continuer a y contrib

Mportante gu
eg Conseilg d'ordre
;nellleures méthodes
S de Ia constryction

©S. Statistique Canada
uer dang Favenir.

19. Voir Gervais.
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“Appendix A
’.
fable 1
i " This table provides indexes of “real” expenditure per
Zapita in Canada for the 53 categories of GDP relative to
.those in the United States from 1981 to 1992. Canadian
r capita expenditures in current dollars are converted
_to US dollars by dividing them by the Fisher PPPs (from
Table 2). These converted expenditures are then
'expressed as a ratio to the US expenditures per capita.
.Table 2
% The PPPs are calculated with the Fisher formula for
_the benchmark years and projected for the other years

using the growth rates of the IPls of the 53 expenditure
‘categories in the OECD studies.

...A‘

~

o
L

R R

Tables 3 and 4

% These tables present the shares of the components
in GDP (on the basis of the SNA classification) from
1981 to 1992 for the two countries. In the case of
Canada, the shares are based on real expenditures
converted to US currency through Paasche PPPs.

Table 5

Comparative price levels are calculated as the ratio
of PPPs to exchange rates each year for each

component.

Tables 6 and 7

These tables are taken from the OECD publication
Purchasing Power Parities and Real Expenditures,
EKS Results, Volume I, 1990.

Table 8

This table is taken from the OECD publication
National Accounts, Main Aggregates, Volume 1, 1992
edition.

Appendice A

Tableau 1

Ce tableau présente des indices des dépenses “réelles”
par habitant au Canada pour les 53 catégories du PIB par
rapport 4 ceux des Etats-Unis de 1981 & 1992. Les dépenses
en dollars courants par habitant au Canada sont converties en
monnaie des E.-U. en les divisant par les PPA de type Fisher
(tirées du tableau 2). Les dépenses ainsi converties sont
ensuite exprimées comme un ratio par rapport aux dépenses
par habitant aux Etats-Unis.

Tableau 2

Les PPA sont calculées selon la formule Fisher pour les
années de référence puis projetées pour les autres années au
moyen des taux de croissance des IIP des 53 catégories de
dépense employées dans les études de 'OCDE.

Tableaux 3 et 4

Ces tableaux montrent les parts des composantes dans le
PIB (selon la classification du SCN) pour les deux pays, de
1981 a 1992. Dans le cas du Canada, les parts sont basées sur
des dépenses réelles converties dans la monnaie des Etats-
Unis au moyen de PPA de type Paasche.

Tableau 5

Les niveaux de prix comparés sont calculés comme le ratio
des PPA aux taux de change & chaque année pour chaque
composante.

Tableaux 6 et 7

Ces tableaux sont tirés de la publication de I'OCDE
intitulée Parités de pouvoir d’'achat et dépenses réelles,
résultats EKS, volume I, 1990,

Tableau 8

Ce tablea.u est tiré de la publication de I'OCDE intitulée
Comptes nationaux, principaux agrégats, volume |, édition
de 1992.
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Appendix B Appendice B
Formulas Formules
In the formulas below: Dans les formules ci-dessous:
L, P and F = Laspeyres, Paasche and Fisher formulas. L, P et F = formules Laspeyres, Paasche et Fisher.
p = price or, as a superscript, denotes a price index. P = prix, ou en indice supéricur, indice de prix.
¢ = quantity or, as a superscript, denotes a quantity index. 4 = quantité, ou en indice supérieur, indice de quantité.
v = value of a particular component (price times quantity) v = valeur d'un ¢lément donné (prix multiplié par quantité)
For bilateral comparisons of real expenditures, Pour les comparaisons bilatérales des dépenses réelles, E
Laspeyres volume or quantity indexes for country 2 les indices de volume ou de quantité Laspeyres pour le pays? !
(Canada in this case) based on country 1(the US in this (le Canada dans ce cas-ci) avec le pays 1 comme base (les
case) may be defined as follows: Etats-Unis dans ce cas-ci) peuvent étre définis comme suit:
q,
L4 9 _ XIpq,
1,2 = - 1
v, Zpq, Y
il As can be seen from the expression used in Comme on peut le voir de la fagon dont I'équation 1 est
! ’ equation 1, the prices and values of country 1 only are présentée, seuls sont utilisés les prix et les valeurs dy pays 1,
¥ used, and the exchange rate is not necessary. et le taux de change n’entre pas en ligne de compte.
111
i
il The same formulation, with prices and values for La méme formule, avec des prix et des valeurs dy pays 2,
tHEN country 2, can be used to create a Paasche volume peut étre utilisée pour créer un indice de volume Paasche pour
i ‘ index for country 2 based on country 1. le pays 2 employant le pays 1 comme base.
it . Zv, Zp,q,
i Pl = 4, Zpyg
1 1
,’ | vy X — (2]
fii QZ
ﬁ: Alternatively, given the property of complementarity Ou bien, étant donné le caractére complémentaijre des
1 between Laspeyres quantity and Paasche price indexes, indices Laspeyres de quantité et des indices de Prix Paasche,
1 the Laspeyres volume index for country 2 based on lindice de volume Laspeyres du pays 2 employant |e pays 1
i s( ‘ country 1 [1], can be derived indirectly, by deflating the comme base [1] peut étre calculé indirectement, gp déflatant
iy values in countries 2 and 1, each expressed in jts own les valeurs dans les pays 2.et 1, chacune exprimge dans sa
: H ; currency, with the Paasche price index for country 2 Propreé monnaie, avec lindice de prix Paasche gy pays 2
a0 based on country 1. This Paasche price index can be employant le pays 1 comme base. Cet indice de prix Paasche
q f expressed as: peut s'exprimer comme suit:
l | pr - zvz _ Ep2q2
i 1,2 = - ¥
. P P14, [3]
; Ty, X —
| P
where p,/p, are the price ratios (PPPs of Text table 1) of ol py/py sont les ratios des prix (les PPA du tableay explicatif 1)
the same products in the two countries. des mémes produits dans les deux pays.

The spread between Laspeyres and Paasche index L'écart entre les niveaux des indices Laspeyres et Paasche
levels tends to be much greater in spatial comparisons tend a étre beaucoup plus grand dans |es Comparaisons
than in temporal ones, and this is what has led to the use spatiales que temporelles, et c'est ce Qui a mené 3 Putilisation
of the Fisher formula. This formula has the advantage of de la formule de Fisher. Cette formule offre l'a\/amage de
not assigning priority to any country, as the price rela- n'assigner la priorité 4 aucun pays, car les rapports de prix sont
tives are invertible regardless of the reference country. inversables quel que soit le pays servant de page.

Fllj,z = JP:,:(Q])P[,z(Qz) ”

The formulas employed in multilateral studies are Les formules employées dans les études Multilatérales
presented and discussed in the forthcoming manual on sont décrites et discutées dans le Manuel du SCN révi faei
the revised SNA. paraitra sous peu. B g
2 Py - Cal. No. 13-201 T
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Zindexes of real expenditures, Canada, 1981 to 1992
+-(United States = 100).

f:”%& Purchasing power parities, 1981 to 1992 (Canadian

“‘*‘é dollars per US dollar).

')t Real expenditures by category, Canada, 1981 to 1992
gggp (as a percentage of GDP)
R

‘gﬂ Current expenditures by category, United States,1981
I%g to 1992 (as a percentage of GDP).

.

gfi Comparative price levels, Canada, 1981 to 1992
L (United States = 100)

‘Eﬂ Indexes of real value per head of final expenditure on
&% GDP, OECD countries, 1980 (OECD = 100).

;ﬂ&l':.;g_

'2% Purchasing power parities for final expenditure on
¢t GDP, OECD countries, 1980 (national currency per US
¢ dollar).

8. Purchasing power parites for GDP, OECD
“w- countries,1981 to 1991 (national currency per US

wq:, dollar).
9
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, . 3
Table 1. Indexes of real expenditures, Canada, 1981 to 1992 B
United States = 100 {
1881 1982 1983 1984 1985 198
:
1 [Private finai consumption expenditure 80.0 70.7 764 75.4 76.6 A
2 | Food, beverages and tobacco 89.9 87.9 84.3 83s 86.2 81¢
3| Food 80.4 777 753 75.3 80.1 754
4] Breadand cereals 75.3 728 70.6 705 75.1 721
5| Meat 69.9 67.6 65.5 65.5 69.7 66.1
6| Fish 19.6 157 12,0 1120 1185 121
7| Milk, chease and eggs 69.4 67.1 65.0 65.0 69.0 655
8| oOnsandfats 154.1 149.0 1443 1442 154.4 1394
9| Fruit, vegetables and potatoes 101.0 97.7 94.6 94.6 100.9 98
16]  Other tood 76.1 736 713 71.2 75.7 699
11| Beverages 1322 133.0 125.0 1242 15.6 1070
12| Non-alcohotic beverages 153.0 145.8 143.4 1428 1038 913
13]  Aicohotic beverages 126.0 128.7 182 176 1207 Mma
14| Tobacco 955 9.6 92.1 91.7 937 %03
15| Crothing and footwear 74.4 70.6 67.2 66.2 67.1 679
16| Clothing including repairs 76.6 72.7 692 68.1 69.0 694
17| Footwaar including repairs 633 60.1 572 56.3 56.9 507
18| Gross rent, fuel and powear 823 87.2 87.2 88.0 87.3 89.7
19} Gross rent and water charges 86.7 91.3 90.8 89.1 89.7 90‘9
20| Fuel and power 66.3 718 73.4 736 774 838
21| Household equipment and operation 116.2 111.9 110.3 108.6 1104 mas
22| Fumiture. floor coverings and repairs 63.0 60.7 50.8 58.9 59.7 623
23| Household textiles and repairs 116.0 11.6 110.1 108.4 109.6 114
24| Household appliances and ropairs 104.7 1008 99.4 97.9 99.5 160'0
25| Other household goods and services 173.5 167.0 164.7 162.2 164.2 153':
26| Medical and heatth care 256 25.4 26.0 267 27.0 278
27| Transport and communication 89.0 83.5 75.6 746 78.3
28| Personal transport equipment 828 638 66.6 66.5 80.7 780
28| Operation of transportation equipment 81.0 83.4 72.2 71.2 68.6 700
30| Purchasod transpost services 164.2 169.1 146.4 144.4 136.6 741
31| Communication 86.8 89.4 774 76.3 741 1?:?
32| Education, recreation and cufture 101.5 100.1 994 99.8 99.0
33| Recreational equipment and repairs 91.0 87.5 85.8 85.8 89.4 1006
34] Recreational and cultural services 1226 179 115.6 115.7 1220 842
35| Books, magazines and newspapers 84.5 81.2 787 797 83.3 n7e
36| Education .0 114.9 119.4 1195 100.9 782
- 1240
37| Miscelianeous goods and services 80.2 780 739 721 70.6
38/ Restaurants, cafes and hotels 102.1 993 912 88.3 832 7.4
39] Other goods and services 65.4 64.1 62.6 61.4 525 95.0
: 66.5
40| Net purchases abroad o8 94.6 129.1 83.7 64.0
g 136
41 final consumption expenditure 1133 1145 109.8 105.7 104.3
10238
42[Gross fixed capitel formation 1228 1245 5.4 103.2 106,
4 113.0
43| Constructi 163.2 162.6 1517 133.7 137
44| Residential buildings 140.0 136.1 17s 102.4 " o"’ 1402
45| Non-residential buildings 1348 115.6 134 104.7 1 -1 176
46| Civil engineering works 231.1 257.0 270.8 236.5 212‘; 120.5
- 218.3
47| Machinery and equipment 79.2 80.9 726 67.8 7
48] Transport equipment 101.6 799 81.4 79.1 7’~° 796
4] Non-electrical equipment 774 85.3 76.0 69.6 79.7 019
50| Etectrical equipment 46.1 50.8 453 414 2.7 828
494 494
S1iincrease In stocks 29.1 618.7 245.1 54.0 695
156.3
52/Batance of exports and imports -154.2 3975 1746 -101.8 £47
- 237
531Gross Domestic Product 927 93.1 91.8 90.1
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992
Jableau 1. Indices des dépenses réelles, Canada, 1981 4 1992
- “Bats-Unis = 100
% 3 1987 1988 1989 1990 1991 1992
- S
4 & 784 787 797 79.2 778 767 Consommation finate privde 1
6 81.2 80.6 80.0 82.6 81.3 779 Produits alimentaires, boissons et tabac 2
4 ¥ 765 75.9 76.0 814 79.7 766 Produits alimentaires 3
1 I 748 75.9 778 91.7 89.6 86.1 Pain et céréales 4
! ‘. 676 67.7 68.3 79.2 776 745 Viande 5
1 ¥ 1135 126 . 1126 128.9 126.5 1215 ‘ Poisson 6
5 & 66.8 66.7 67.1 78.0 76.1 73.1 Lait, fromage et ceuls 7
! it 135.7 129.7 125.3 140.8 136.8 131.4 Huiles et graisses 8
3 WS 96.0 95.4 95.4 109.3 107.1 102.9 Fruits, légumes et pommes de terre 9
9 D 69.3 67.4 66.1 50.1 49.1 47.1 Autres produits alimentaires 10
3 250 1023 99.5 94.0 89.9 90.5 85.0 Boissons "
3 g 83.1 73.0 66.0 64.9 60.6 58.0 Boissons non alcoolisées 12
! S 1094 ma 107.7 102.4 106.8 100.3 Boissons alcoolisées 13
] B3 84.2 86.1 85.0 80.5 772 68.4 Tabac 14
H &, 68.8 67.6 65.9 70.3 63.7 60.6 Habillement et chaussures 15
N ” 69.9 68.1 65.9 69.8 63.1 60.0 Articles d'habillement y compris réparations 16
! 4 62.8 64.0 65.1 73.0 66.5 63.4 Chaussures y compris réparations 17
M 90.4 93.5 97.0 86.1 98.1 98.1 Logement, chauffage et éclairage 18
' ' 90.6 93.2 95.8 939 96.1 95.9 Logement et charges de distribution d'eau 19
¥ 88.8 95.1 103.7 106.9 1.2 11.8 Chautiage et éclairage 20
114.5 1148 13.0 99.1 91.9 89.6 Biens et services ménagers 21
R 65.6 67.6 68.5 64.5 57.5 53.9 Meubles, revét de sol et réparations 22
F 113.1 112.9 1105 100.5 86.7 95.8 Textiles ménagers et réparations 23
103.4 103.7 102.1 93.3 82.7 80.6 Appareils électro-ménagers et réparations 24
: 164.7 162.2 156.8 127.0 119.7 118.1 Autres biens et services ménagers 25
] 276 26.8 26.8 2855 29.0 208 Dépenses de santé 26
P 80.9 82.1 82.4 82.1 78.4 75.5 Transport et communications 27
v 76.1 785 776 82.0 79.7 76.6 Achats de véhicules personnels 28
* 740 739 74.0 71.4 67.9 65.0 Utilisation de véhicules personnels 29
g 160.6 166.1 1719 171.9 149.7 1436 Achats de services de transport 30
78.8 78.5 78.3 75.3 75.0 720 Communications 3
! 98.0 97.5 95.0 94.5 89.8 89.3 Loisirs, enseignement et culture 32
i g 793 72 728 718 62.1 58.6 Matériel de loisirs 3
¢ 115.2 116.4 13.8 115.9 115.2 ez Services de loisirs et culture
§ 34
; 735 715 67.4 66.5 64.9 65.4 Livres, péiiodiques et journaux 35
! 128.3 131.7 136.7 137.6 139.4 1415 Enseignement 36
785 79.2 83.0 76.4 74.8 743 Autres biens et services a7
936 99.1 107.1 94.0 84.8 81.2 Restaurants, cafés et hitels a8
69.0 66.8 68.4 65.6 67.8 68.6 Autres biens et services 39
126.7 261.8 6,306.5 4,227.0 6.777.4 7.516.9 Achats nets directs a l'extérieur 40
102.2 104.5 108.9 . 131 156 Consommation finale des administrationg 4
125.2 1333 1410 - 134.8 143.0 1328 Formatlon brute de capital fixe .
158.2 171.7 184.8 1763 179.5 165.2 Construction
1448 157.4 179.2 164.9 157.0 159.8 Immeubles résidentiels 43
135.6 144.6 148.0 163.1 175.0 148.4 I bles non résidenti 44
216.9 244.8 2559 2298 2502 2137 Ouvrages de génie civil ::
86.0 90.7 93.9 89.9 94.4 89.5 Machines et matériel d'équipement
108.5 112.8 95.4 ne2 124.5 1231 Matériel de transport 47
85.7 90.5 100.5 87.7 91.9 86.2 Machines non électriquas 48
52.1 56.7 624 56.4 59.3 57.0 Machines électriques 4
50
87.1 244.2 1223 389.0 9.3 38.7 Varlation des stocks ‘
51
R -19.7 15.0 -20.8 83.6 27 Solde des exportation:
235 ] S ot dog lmpoﬂatlons 52
047 96.0 9.3 94.6 93.9 92.3 Prodult intérieur brut
—
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National Income and Expenditure Accounts, Annual Estimates, 1981-1992

Table 2. Purchasing power parities, 1981 to 1992

Canadian dollars per U.S. dollar

1981
1 |Private final consumption expenditure 1.20
2 | Food, beverages and tobacco 125
3] Food 1.26
4| Bread and cereals 121
s| Meat 134
6| Fish 122
7| Mik, cheese and eggs 1.43
8| Oisandfats 0.95
9 Fruit, vegetables and potatoes 1.11
10|  Other food 1.31
11| Beverages 1.10
12| Non-aicoholic beverages 0.95
13]  Alcoholic beverages 115
14 Tobacco 1.62
Clothing and footwear 1.27
Clothing including repairs 1.25
17| Footwear inctuding repairs 137
18| Gross ront, fuel and power 122 1.23 127 1.29 127 125
19| Gross rent and water charges 126 1.28 1.33 1.24 1.32 129
20| Fuel and power 1.06 1.03 1.08 1.07 1.06 108
21| Househotd equipment and cperation 132 1.35 1.39 1.4 1.43 145
22| Fumiture, floor coverings and repairs 1.42 145 1.50 152 1.54 152
23| Household textiles and repairs 124 127 131 1.34 135 138
24| Household appliances and repairs 1.28 131 1.35 1.38 1.39 141
25| Other household goods and services 1.28 1.31 1.35 1.38 1.39 144
26| Madical and heatth care 1.10 1.10 113 112 1.1 110
27| Transport and communication 1.03 1.09 1.22 1.25 126
28| Personal transport equipment 121 1.25 1.24 1.24 1.24 131
29{ Operation of transportation equipment 0.99 1.05 1.22 127 1.29 129
30| Purchased transport services 0.95 1.00 116 1.21 1.23 1.35
31| Communication 0.92 0.7 113 1.18 120 :25
26
Education, racreation and culture 113 1.13 1.14 1.15 1.15
33| Recreational equipment and repairs 1.11 1.12 1.14 1.17 1.19 117
34] Recreational and cultural services 1.01 1.01 1.04 1.07 1.08 126
35/ Books, magazines and newspapers 110 1.10 112 115 117 1.10
28] Education 126 125 120 119 115 124
1.10
37| Miscellansous goods and services 125 126 1.31 1.33 1.32
38| Restaurants, cafes and hotols 1.20 122 128 1.30 1.30 1.31
39| Other goods and services 129 1.30 132 1.34 133 1.29
1.33
Net purchases abroad 1.18 120 1.25 127 127
1.28
41/Government final consumption expenditure 1.09 1.13 1.18 1.19 119
1.19
42|Gross fixed caphtat tormation 1.18 1.15 1.18 1.1 147
1.15
43] Construction 103 1.04 1.04 1.08 t.08
44| Residential buildings 115 118 114 1.15 ,', 1.07
45| Non-residential buildings 1.08 1.10 112 1.09 1 ’ 116
Chvil angineering works 0.85 0.83 0.84 092 o'gg 1.06
) ) 0.8
47| Machinery and equipment 147 1.36 1.39 1.36
48| Transpon equipment 121 1.15 117 122 1.34 1.30
Non-gloctrical equipment 1.62 1.50 1.48 143 125 121
Electrical squipment 1.48 137 1.35 131 :;‘; 1.35
51{increase in stocks 1.19 1.21 1.24 1.26 . 122
.28
s2|Batence of exports and imports 120 123 123 1.29 1.28
137
53]Groas Domestic Product 1.20 1.21 1.24 1.25 139

J—
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1.47
1.41
1.34
1.49
1.37
1.60
&
1.24
.51
t.44
19
.58
.02
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992

tr..hleau 2. Parités de pouvoir d'achat, 1981 21992
dollars canadiens par dollar E.-U.

P 1987 1988 1989 1990 1991 1992
b 1.30 1.30 1.29 1.29 1.29 1.27 Consommation finale privée 1
1.49 1.50 1.49 1.4/ 1.50 1.47 Produits alimentaires, boissons et tabac 2
X 1.42 1.40 1.36 1.32 1.33 1.31 Produits alimentaires 3
5 1.31 1.26 1.21 1.14 1.15 1.13 Pain et céréales 4
€ 1.48 1.45 1.41 1.35 1.36 1.34 Viande 5
- 1.38 1.36 1.33 1.29 1.30 1.28 Poisson 6
R 1.59 1.56 1.52 1.46 1.47 1.45 Lait, fromage et oeufs 7
4 1.15 1.18 1.20 1.20 1.21 1.19 Huiles et graisses 8
¢ 1.24 1.23 1.20 1.16 1.17 1.15 Fruils, légumes et pommes de terre 9
4 1.54 1.55 1.55 1.53 1.54 1.52 Autres produits alimentaires 10
: 1.52 1.62 1.70 1.74 1.69 1.71 Boissons "
% 1.32 1.48 1.60 1.69 1.76 1.75 Boissons non alcoolisées 12
y 1.63 1.68 1.74 1.76 1.65 1.68 Boissons alcoolisées 13
i 2.12 2.17 2.21 2.34 2.70 2.74 Tabac 14
1.37 1.35 1.34 1.33 1.41 1.39 Habillement et chaussures 15
1.37 1.36 1.36 1.36 1.44 1.42 Articles d'habillement y compris réparations |16
1.38 1.31 1.25 1.18 1.26 1.22 Chaussures y compris réparations 17
s 1.24 1.23 1.23 1.23 1.23 1.21 Logement, chauffage et éclairage 18
1.28 1.27 1.28 1.29 1.29 1.26 Logement et charges de distribution d'eau |19
1.05 1.03 0.99 0.95 0.97 0.97 Chautfage et éclairage 20
1.47 1.49 1.52 1.55 1.60 1.58 Bigns et services menagers 21
1.50 1.48 1.46 1.45 1.49 1.48 Meubles, revélements de sol et réparations |22
1.40 1.43 1.46 1.50 1.54 1.53 Textiles ménagers et réparations 23
1.43 1.45 1.47 1.50 1.54 1.53 Appareils électro-ménagers el réparations |24
1.48 1.53 1.59 1.65 1.70 1.68 Autres biens et services ménagers 25
1.09 1.08 1.05 1.02 1.02 0.99 Dépenses de santé 26
1.32 1.32 1.34 1.35 1.33 1.31 Transport et communications 27
1.28 1.28 1.31 1.34 1.26 1.28 Achals de véhicules personnels 28
= 1.39 1.40 1.41 1.43 1.40 1.35 Utilisation de véhicules personnels 29
1.24 1.21 1.18 1.15 1.27 1.25 Achats de services de transport 30
1.30 1.32 1.33 1.35 1.35 1.36 Communications a1
1.19 1.20 121 1.22 1.24 121 Loisirs, enseignement et culture 1
1.32 1.39 1.46 1.51 1.60 1.61 Matériel de loisirs 33
1.1 1.13 114 114 1.14 1.10 Services de loisirs et culture a4
1.30 1.37 1.44 1.49 1.47 1.42 Livres, périodiques et journaux 35
1.04 0.98 0.92 0.86 0.86 0.83 Enseignement as
1.30 1.28 127 127 1.29 125 Aulres biens et services ay
127 1.25 1.23 121 1.27 1.26 Restaurants, cafés et hotels o5
1.32 1.31 1.31 1.32 1.31 1.26 Aulres biens et services a5
1.28 1.28 128 128 1.29 1.26 Achats nets directs  l'extérieur -
1.19 1.18 117 1.15 1.13 1.12 Consommation finale des administratigng 41
1.15 1.15 115 115 1.10 1.09 Formation brute de capital fixe
42
109 1.10 1.10 1.10 1.09 1.10 Construction
1.16 1.16 1.14 112 1.16 1.16 Immeubles résidentiels 43
1.08 1.10 113 1.16 112 A Immeubles non résidentiels 44
0.99 1.00 0.99 0.98 0.93 0.92 Ouvrages de génie civil 45
46
1.25 1.23 1.23 1.19 1.14 Machi oo
1.28 195 132 157 Vap 5y acl mgs at marénefdequ;pemem
1.21 i : g Matériel de transport 47
1.32 1.28 1.23 1.21 1.17 1.13 Machines non élecriques 48
s 113 1.08 1.05 1.01 0.96 Machines électriques 49
50
129 1.29 1.28 1.29 1.30 1.27 Variation des stocks
51
1.18
1.33 1.23 117 1.15 1.21 Solde des exportations et do
S importatians |55
1.23 1.24 123 1.23 1.21 1.19 Produit intérieur brut
53
Statistique Canagda = 1335
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National Income and Expenditure Accounts, Annual Estimates, 1981-1992
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i Table 3. Real expenditures by category, Canada, 1981 to 19921
Y as a percentage of GDP?
i 1881 1982 1983 1984 1985 T
| &
. 1 |Private fina! consumption expenditure 524 53.1 53.3 533 543 549
2| Food, baverages and tobacco 8.9 8.9 8.6 8.4 8.6 80
. 3| Food 62 6.1 5.9 5.8 6.2 57 ¥
] 4| Bread and cereals 0.9 0.9 08 08 09 08 R
IR 5 Meat 1.4 1.4 14 1.4 1.4 13 !
f‘ [ 6| Fish 02 0.2 0.2 02 02 02
i 7|  Milk, cheese and eggs 0.9 09 0.8 0.8 0.9 08
i 8| Oisandfats 0.2 0.2 02 " o2 0.2 02
s 9| Fruit, vegetables and potatoes 17 17 16 16 17 16
g Other food 0.9 09 0.8 08 09 08
j Beverages 20 2.0 1.9 1.8 1.6 15
Non-alcoholic beverages 0.7 07 07 ) 0.6 05 04
Alcoholic beverages 13 13 12 1.1 1.1 11
' Tobacco 0.8 08 08 0.8 0.8 08
i Clothing and footwear 32 31 3.1 30 31 X
g Clothing including repairs 28 27 27 27 27 27
te Footwear including repairs 04 0.4 0.4 0.4 0.4 0.4
Gross remt, fuel and power 10.6 1.8 121 12.0 12.2 125
Gross rent and water charges 8.7 9.6 9.8 9.7 100 102
! Fuel and power 19 22 23 22 23 - 23 .
, t
Household equipment and ; 46 4.3 4.4 45 45 a7
i Fumiture, floor coverings and repairs 08 08 0.8 0.8 0.8 09
: Household textiles and repairs 05 05 05 05 05 os |
Household appliances and repairs 0.7 0.7 0.7 0.7 0.7 0.7 B
Other housshold goods and services 25 24 25 25 25 26
26{ Medical and health cara 2.0 21 23 2.4 25 26 ‘
27| Transport and communication 9.3 8.9 8.4 85 9.0 85 ;
Personal transport equipment 24 1.9 23 27 34 3' 1 ¢
Operation of transportation equipment 4.4 45 39 3.7 3.6 3‘5 3
Purchased transport servicos 1.3 14 1.2 11 1.1 ,“ ’
Communication 12 1.2 1.0 1.0 10 o9
Education, recraation and culture 59 6.0 6.3 6.4 6.6 s '
Recreational equipment and repairs 22 22 23 23 25 8
Recreational and cultural services 17 17 17 1.8 1.9 24
, Books. magazines and newspapers 05 05 05 05 05 1.9
, Education 15 16 18 1.8 16 ?’:
! .
37| Miscallaneous goods and services 77 78 7.8 77 76
Restaurants, cafes and hotels 40 40 as a7 3s 85
Other goods and services 37 : a8 39 40 41 4.0
46
40| Net purchases abroad 0.1 0.2 03 03 0.2
0.0
41iGovernment final consumption expenditure 218 23.0 224 21.8 219
21.8
42)Gross fixed capital formation 45 29 217 20.6 214
220
43 Construction 18.0 16.8 16.1 14.9 15.1
Residantial buildings 58 47 5.6 5.4 56 15.1
Non-residential buildings 38 23 30 a1 s 6.5
Civil engineering works 83 88 75 65 6.0 36
5.0
47| Machinery and equipment 65 6.1 57 58 60
Transport equipment 20 15 15 1.6 16 6.9
Non-electrical equipment 39 4.0 36 36 37 19
Electrical equipment 06 06 08 05 08 42
0.8
S1jincrease in stocks 03 25 07 1.0 05
05
Balancs of exports and imports 1.0 35 33 a3 22

0.8
Gross Domestic Product 1000 oos e o R
: nditures, expressed in US dollars, converted with PPPs N
2 gi;i'r::pr:ay not add due to rounding

I Statistics Canada — Cat. No. 13-201 \—_
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992

'-“,"'leau 3. Dépenses réelles par catégorie, Canada, 1981 a 1992!

n pourcentage du PIB?
=l
8 o 1987 1988 1989 1980 1991 1992
-~ e ——
9 543 53.4 52.3 55.1 55.8 56.4 Consommation finale privée 1
3 ok 7.6 7.2 6.9 7.7 7.8 7.6  Produits alimentaires, boissons et tabac 2
? 5.6 53 5.1 5.9 5.9 5.9 Produits alimentaires 3
3 i 0.8 0.8 0.8 0.9 0.9 0.9 Pain et céréales 4
] 13 1.3 1.3 1.5 1.5 1.5 Viande 5
5 0.2 0.2 02 0.2 0.2 0.2 Poisson [
B 0.8 08 0.8 0.9 0.9 0.9 Lait, fromage et ceufs 7
0.2 0.2 02 0.2 0.2 0.2 Huiles et graisses 8
' 1.5 1.4 1.3 1.5 1.5 1.5 Fruils, légumes et pommes de terre 9
5 08 0.7 0.7 0.8 08 [oR:} Autres produits alimentaires 10
13 1.2 1.1 1.1 1.2 ' 1.1 Boissons ; 1
0.3 0.3 0.3 0.3 0.3 0.3 Boissons non alcoolisées 12
{ 1.0 0.9 0.8 0.8 0.9 0.9 Boissons alcoolisées 13
- 07 0.7 0.7 0.7 0.7 0.6 Tabac 14
\ 3.1 3.0 28 3.2 3.0 3.0 Habillement et chaussures 15
. 27 25 2.4 2.7 25 2.5 Articles d'habillement y compris réparations | 16
0.4 0.4 0.4 0.5 0.5 0.5 Chaussures y compris réparations 17
12.3 12.3 12.3 13.0 13.8 14.2 Logement, chauffage et éclairage 18
10.1 10.0 10.0 10.4 1.0 1n3 Logement et charges de distribution d'eau 19
¥ 22 2.3 2.4 26 28 2.9 Chautfage et éclairage 20
, 6 iE a2 4.0 18 38 Biens el services ménagers 21
0.9 0.9 09 0.8 08 0.7 Meubles, revélements de sol et réparations |22
E 0.5 05 0.4 0.4 0.4 0.4 Textiles ménagers et réparations 23
E 0.7 0.7 0.6 0.6 0.5 0.6 Appareils électro-ménagers et réparations 24
I_ 25 2.4 23 21 2.1 241 Autres biens et services ménagers 25
§ 2.6 25 24 25 2.7 2.7 Dépenses de santé 26
F
£
. 85 8.4 79 B.4 8.3 8.2 Transport et communications 27
i kR 31 28 3.2 3.2 32 Achats de véhicules personnels 28
I 3.4 3.3 3.2 3.2 3.2 3.1 Utilisation de véhicules personnels 29
! 1.1 1.1 1.1 12 1.1 1.1 Achats de services de transport 30
i 09 0.9 0.8 0.9 0.9 0.8 Communications a1
6.7 6.8 6.6 70 6.9 7.1 Loisirs, enseignement et culture a2
23 22 21 2.2 1.9 1.9 Malériel de loisirs a3
1.9 2.0 19 21 2.1 23 . Services de loisirs el cullure 34
0.5 0.5 0.4 05 0.5 05 Livres, périodiques et joumaux ag
2.0 2.1 22 23 2.4 25 Enseignement 38
8.6 8.6 8.7 9.0 9.1 9.3 Aulres biens et services a7
4.0 4.1 42 4.3 4.0 4.0 Restaurants, calés et hotels 38
4.7 4.5 45 4.7 5.1 5.3 Autres biens et services a5
0.2 0.2 0.4 03 0.5 06 Achals nets directs & l'extérieur 45
21.0 20.7 205 22.2 231 23.0 Consommation finale des administrationg 4
23.4 24.9 26.9 228 21.6 20.8 Formation brute de capital fixe -
15.7 15.9 16.0 15.6 14.8 141 Construction
7.6 7.6 7.8 7.3 6.4 6.8 Immeubles résidentiels 43
38 3.8 39 43 43 38 Immeubles non résidentiels 44
4.4 4.5 4.4 4.0 4.0 3.5 Ouvrages de génie civil 45
46
76 9.0 10.9 71 6.9 6.8 Machines et matériel d'squipemen;
22 2.4 20 20 19 19 Matériel de transport 47
4a 4.9 55 4.4 4.3 4.2 Machines non électriques 48
10 1.7 35 0.7 07 07 Machines électriques 49
i i
05 0.6 0.6 -0.5 -0.0 -0.3 Variation des stocks
§1
0.5 0.3 0.3 -0.5 0.0 Solde des exportations et g
0.8 8 Importationg 52
100.0 100.0 100.0 100.0 100.0 100.0 Produit intérleur brut
o5 en dollars E.-U. et converties au moyen des PPP 53

! Dépenses réelles exprimé

2 Les chiffres ayant été arrondis, leur Somme peut ne pas correspondre au total
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National Income and Expenditure Accounts, Annual Estimates, 1981-1992

—
! Table 4. Current expenditures by category, United States, 1981 to 1992!
: as a percentage of GDP?
! 1881 1982 1983 1984 1985 190
| —
| 1 |Private final consumption expenditure 635 65.6 66.4 652 66.0 665
g 2 | Food, baverages and tobacco 9.7 10.0 98 9.3 9.2 9.1
3| Food 75 77 7.5 7.2 71 (A
4| B8read and cereals 1.1 1.2 11 1.1 1.1 11
s| Meat 2.1 2.1 21 20 20 19
6| Fish 0.2 0.2 0.2 0.2 02 02
7| Mik, cheese and eggs 12 13 1.2 12 12 12
8| Oilsandfats 0.1 0.1 0.1 0.1 0.1 0.1
9| Frit, vegetables and potatoes 1.6 1.7 16 15 N X 15
10] Other food 1.1 1.2 1.1 1.1 11 11
11| Beverages 15 15 14 13 13 13
12| Non-aicoholic beverages 0.4 0.5 0.4 0.4 0.4 04
13|  Alcohotic beverages 1.0 1.0 .10 0.9 08 09
. 14| Tobacco 08 0.8 08 0.8 08 08
1
3
! 15| Clothing and footwear 43 43 4.4 43 43 44
: 16| Clothing inctuding repairs 36 36 37 36 36 a7 -
. 17| Fe including repai 0.7 07 07 06 0.7 07
i i
] 18| Gross rent, tuel and power 127 133 133 129 13.0 131
: 19] Gross rent and water charges 9.9 10.4 104 10.1 104 10.6
20| Fue! and power 2.8 29 29 28 27 25
i 21 Housshold equipment and operation 39 a8 39 a8 38 39
¢ 22| Fumiture, floor coverings and repairs 1.3 13 1.3 1.3 13 13
23| Househoid textiles and repairs 04 0.4 04 0.4 0.4 0.4
24| Household appliances and repairs 07 0.6 0.7 06 0.6 0.7
; 25/ Othar househotd goods and services 15 1.4 15 14 14 15
i t
| 26| Medical and heath cara ] 8.0 8.7 8.8 8.8 9.0 94 :
27| Transport and communication 10.1 10.1 104 103 10.5 02 7
28| Personal transport equipment ) 28 3.0 34 37 a9 42 ;
29| Operation of transportation equipment 5.2 5.1 4.9 47 47 43
30| Purchased transporn services 0.8 0.8 0.8 0.7 0.7 07
: 31} Communication 13 1.3 1.3 1.2 12 1"
i .
i 32| Education, recreation and culture 5.5 5.7 5.9 58 6.0 62
o 33l Recreational equipment and repairs 23 2.4 25 - 25 26 2.6
' 34| Recreational and cultural services 13 1.4 1.4 1.4 1.4 1'5
; 35| Books, magazines and newspapers 0.5 06 06 0.6 0.6 o s
i 36| Education 13 13 14 14 14 14
' 37| Miscellaneous goods and services 9.2 9.6 9.8 97 9.8 .
38| Restaurants, cafes and hotels 3.9 39 4.0 a9 39 01
39| Other goods and services 5.4 56 58 58 59 . :-:
40| Net purchases abroad 0.1 0.2 03 0.3 03 02
41/Government final consumption expenditure 175 18.4 184 18.0 18.4
18.7
42|Gross fixed capital formation 18.6 172 17.2 18.0 18.1
17.8
43| Construction 104 9.5 97 100 10.1
44| Residential buildings 4.0 33 45 48 a7 101
45| Non-residential buildings 28 28 25 27 29 5.2
48| Civil engineering works 35 34 27 25 25 28
22
47| Machinery and Equipment oz 77 76 8.0 8.0
48| Transport equipment - 19 18 19 19 77
43] Non-stectrical equipment f~° 4.7 46 49 49 19
50| Electrical equipment 2 1.2 1.1 1.2 12 47
1.2
51llncrease In stocks 11 04 0.3 13 08
0.3
52|Batance of o‘poﬂn and lmwﬂﬂ 0.7 0.9 -1.8 3.0 a1
100.0 100.0 100.0 100.0 . 33
00.0
1 S doflars \
Expressed in l‘,” sdd due 10 roun ding 100.0

2 Figures may v
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Comptes nalionaux des revenus et dépenses, estimations annuelles, 1981-1992

YRR PRRIE

‘4:bleau 4. Dépenses courantes par catégorie, Etats-Unis, 1981 4 1992"
an pourcentage du PIB?

Y 1987 1988 1989 1990 1991 1992
e
3 66.9 66.8 66.7 ' 67.4 67.9 68.2 Consommation finale privée 1
9.0 8.7 8.7 [:X:] 8.9 8.9 Produits alimentaires, boissons et tabac 2
69 6.8 6.8 6.8 6.9 6.9 ‘ Produits alimemaires 3
s 11 1.0 1.0 1.0 1.0 1.0 Pain et céréales 4
1 1.9 1.9 1.9 1.8 1.8 1.8 Viande 5
. 0.1 0.1 0.1 0.1 0.1 0.1 Poisson 6
oL 1.1 1.1 11 1.1 11 1.1 Lait, fromage et oeufs 7
v 0.1 0.1 0.1 0.1 0.1 0.1 Huiles et graisses 8
i 1.5 1.5 14 1.4 14 1.4 Fruits, légumes et pommaes do terre 9
& 1.1 1.0 1.0 1.4 1.4 1.4 Autres produits alimentaires 10
: 12 1.2 1.2 1.2 1.2 1.2 Boissons 1
- 0.4 0.4 0.4 0.4 0.4 0.4 Boissons non alcoolisées 12
0.8 08 08 08 08 08 Boissons alcoolisées 13
: 0.8 08 08 08 08 o8 Tabac 14
. 43 4.4 44 4.4 4.5 4,5 Habillement et chaussures 15
: a7 37 3 38 kX:) 38 Articles d'habillement y compris réparations | 16
0.7 0.7 .07 0.7 0.7 0.7 Chaussures y compris réparations 17
13.1 12.9 129 13.0 13.1 13.1 Logement, chauffage et éclairage 18
10.7 10.6 10.6 10.7 108 10.8 Logement et charges de distribution d'eau 19
2.4 23 22 23 2.3 23 Chautfage et éclairage 20
38 3.8 3.7 38 38 kX:] Biens et services ménagers 21
1.3 1.3 1.3 1.2 1.2 1.3 Meubtles, revétements do sol et réparations | 22
0.4 0.4 0.4 04 0.4 0.4 Textiles ménagers et réparations 23
0.7 0.6 0.6 0.6 0.6 0.6 Appareils électro-ménagers et réparations 24
1.5 14 14 1.5 1.5 1.5 Autres biens et services ménagers 25
9.7 100 10.2 9.6 9.7 9.7 ) Dépenses de santé 26
9.9 9.9 9.7 9.8 98 9.9 Transport et communications 27
39 39 3.7 37 38 3.8 Achats de véhicules personnels 28
4.2 42 4.2 43 43 4.3 Utilisation de véhicules personnels 29
0.7 0.6 0.6 0.7 0.7 0.7 Achats de services de transport 30
1.1 1.1 1.1 1.1 1.1 1.1 Communications 31
6.4 6.6 6.7 6.8 6.8 6.8 Loisirs, enseignement et culture 32
28 28 28 29 29 2.9 Matériel de loisirs a3
1.6 1.6 1.6 1.6 16 1.6 Services de loisirs et culture 34
06 0.7 07 07 0.7 0.7 Livres, périodiques et journaux as
1.5 15 16 16 16 16 Enseignement 36
10.4 10.5 10.4 1.2 1.3 1.4 Autres biens et services a7
41 4.1 4.0 4.4 45 45 Restaurants, cafés et hdtels 38
6.3 6.4 6.4 6.8 6.8 6.9 Autrgs biens et services 39
0.2 0.1 0.0 0.0 0.0 0.0 Achats nels diracts a l'extérieur 40
18.6 18.3 17.9 181 184 17.9 Congommation finale dos administrations | 44
17.3 171 16.6 181 145 14.6 Formation brute de capital fixe @
9.6 9.1 88 8.5 7.7 7.7 Construction
50 48 a4 43 39 39 Immeubles résidentials 43
2.7 2.6 26 26 23 23 Immeubles non résidentiels 44
18 1.8 1.7 1.7 15 1.5 Ouvrages de génie civil :2
77 - 79 78 76 6.8 6.9 Machines el matériel d'équipement
18 19 19 1.6 14 1.4 Matériel de transpon 47
47 4.8 48 49 a4 44 Machines non éleclrigues 48
1 12 12 12 10 10 Machines électriques d
S0
06 0.2 05 -0.1 -0.4 -0.6 Variation des stocks
51
.34 24 1.8 15 06 07 Solde des exportations
otdesg lmponauona 52
100.0 100.0 100.0 100.0 100.0 100.0 Prodult intérieur brut
1 Exprimées en doliars E.-U. 53

2y ag chifires ayant 6té arrondis, leur somme peut ne pas correspondre au total
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National Income and Expenditure Accounts, Annual Estimates, 1981-1992

Table 5. Comparative price levels, Canada, 1981 to 1992

United States = 100

1981 1982 1983 1884 1985 1986
1 |Privats final consumption expenditure 99.9 98.9 103.2 99.6 945 93.6
2| Food, beverages and tobacco 103.9 105.1 110.8 107.9 104.7 105.7
3| Food 105.1 105.6 109.4 105.5 101.8 101.7
4| Breadand cereals 101.3 101.8 105.4 101.7 98.1 96.1
s| Meat mse 1124 116.5 124 108.4 107.5
6| Fish 102.0 1025 106.2 102.5 98.8 98.9
7| Mik, cheese and eggs 119.4 1200 124.3 120.0 1s.7 1150
8| Oilsandtats 79.4 79.7 826 79.7 76.9 799
9| Fruit, vegetables and potatoes 92.2 92.6 96.0 92.6 89.3 89.3
10l Otherfood 109.6 10.1 14.1 110.1 106.2 108.4
11| Beverages 915 934 102.4 102.0 100.3 103.5
1 Non-alcohatic baverages 79.4 823 85.7 823 80.4 853
1 Alcoholic baverages 95.7 88.0 1103 1.5 109.4 134
14] Tobacco 135.5 138.5 144.3 135.7 134.7 1453
15} Clothing and footwear 105.7 105.5 109.5 106.3 101.8 100.0
16 Clothing including repairs 104.2 103.9 107.9 104.8 100.3 98.3
171 Footwear including repairs 140 1138 1182 147 109.8 104.4
18| Gross rent, fus! and power 102.0 99.8 103.2 99.6 93.0 90.0
19 Gross rent and water charges 105.1 103.7 107.7 103.8 96.6 93.2
20| Fuel and power 88.2 835 849 82.3 776 76.5
21| Househald equipment and operation 109.9 109.2 127 109.3 104.4 104.4
Fumiture, floor coverings and repairs 118.3 117.6 1214 117.7 128 109.5
Household textiles and repairs 103.7 103.1 106.4 103.2 98.8 99.1
Household appliances and repairs 106.8 106.1 109.6 106.2 101.4 101.4
Other household goods and services 106.8 106.1 109.6 106.2 101.8 103.4
26| Medical and health care 91.5 89.0 91.3 86.6 81.3 79.0
271 Transport and communication 86.0 88.5 988 96.4 923 94.2
Personal transport equipment 101.0 101.1 100.6 85.5 90.8 927
Operation of transportation equipment 82.8 B4.7 98.6 97.8 94.4 97.4
Purchased transport sarvices 79.0 80.8 84.0 933 90.1 899
Communication A 78.8 91.8 91.0 87.9 9.9
Education, recreation and culture 946 91.3 923 89.0 84.2 843
Recreational equipment and repairs 929 90.4 926 90.6 87.1 90'5
Recreational and cultural services 84.3 82.0 84.1 82.3 79.1 79"
35| Books, magazines and newspapers 914 88.9 911 89.1 85.7 8o,
Education 105.3 100.9 o7.6 919 84.2 79'2
37] Misceltaneous goods and services 1044 102.5 108.2 102.4 96.4
Restaurants, cafes and hotels 99.9 98.6 1039 100.6 95.2 945
3g| Other goods and services 108.0 105.2 107.4 103.6 97.4 ::2;3
40 Net purchases abroad sa.4 97.4 101.6 98.0 93.0 0
.4
41|Government finat consumption exponditure %08 Nn4 958 91.9 874 8
.3
4zﬂems fixed capiai formation 98.8 93.1 93.9 8.7 85.7
828
43 Construction 86.1 84.4 847 820 791
44| Residential buildings 9.7 95.4 928 89.2 85.4 7.3
45| Non-residential buiklings 89.8 g9.3 91.0 843 76.9 83s
48] Civil engineering works 70.7 67.4 68.5 70.7 78 76.4
702
47] Machinery and equipment 125 1105 naz 1048 98.1
Transport equipment 101.0 93.0 95.3 938 914 035
a9 Non-olectrical equipment 135.2 1213 1202 1106 102.4 87.2
50| Electrical quipment 123.6 1109 109.9 101.2 937 97.4
88.1
51jincrease in stocks 99.3 97.8 1o0.8 975 937
9;
Balance of exports and (mports 100.0 100.0 100.0 1000 1000 23
) 100.0
99.9 89.0 100.5
9.5 80.8
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992

1988 1989 1990 1991 1992
105.3 109.1 104 130 104.9 Consommation finale privée 1
121.5 125.7 126.0 130.6 121.7 Produits alimentaires, boissons et tabac 2
1135 15.2 1aa 115.8 108.4 * Produits atimentaires 3
102.6 101.8 97.7 100.0 93.6 Pain et céréales 4
118.0 118.8 115.7 118.5 110.8 Viande 5
110.7 1124 1104 13.2 105.9 Poisson 6
127.0 128.1 125.1 128.1 119.9 Lait, fromage et oeuls 7
96.2 101.2 102.4 105.3 88.5 Huiles et graisses 8
99.7 1012 99.6 101.8 95.3 Fruits, légumes et pommaes de terre 9
126.3 130.9 131.1 134.2 125.6 Autres produits alimentaires 10
131.3 1433 149.1 147.4 1419 . Boissons 1))
120.0 1348 1448 153.5 145.2 Boissons non alcoolisées 12
136.9 146.8 150.8 144.2 138.9 Boissons alcoolisées 13
175.9 187.0 200.4 236.0 227.0 Tabac 14
110.0 1133 114.0 123.1 1149 Habillement et chaussures 15
10.7 1149 116.4 125.7 177 Articles d'habillement y compris réparations | 16
. 106.6 105.2 101.1 109.8 100.7 Chaussures y compris réparations 17
a 93.4 100.0 1037 1054 1075 1003 Logement, chautlage et éclairage 18
! 96.6 103.6 107.9 110.6 112.3 104.5 Logement et charges de distribution d'eau 19
: 79.3 83.4 839 81.6 843 80.0 Chaufiage et éclairage 20
: e 1108 121.1 1283 132.8 139.3 1308 Biens et services ménagers 21
113.1 120.2 123.7 124.3 130.3 122.3 Maubles, revétements de sol et réparations | 22
105.6 116.1 1235 128.6 134.8 126.6 Textiles ménagers et réparations 23
107.5 117.4 124.2 128.4 1348 126.6 Appareils électro-ménagers et réparations 24
3 111.8 124.4 1341 141.4 148.3 139.2 Aulres biens et services ménagers 25
1 4 82.2 B87.4 88.8 87.4 88.6 822 Dépenses de santé 26
{ 99.6 107.6 1128 1s.7 116.1 108.6 Transport et communications 27
E " 96.4 104.0 110.7 114.8 1103 105.6 Achats de véhicules personnels 28
H H 104.7 114.1 119.4 122.4 122.1 1241 Utilisation de véhiculaes personnels 29
H 93.2 98.2 99.4 88.4 110.9 103.6 Achats de services de transport 30
i o 98.0 107.1 1125 154 179 112.7 Communications 3
i f
) 89.6 97.7 1025 104.6 108.2 100.6 Loisirs, gnseignement et culture 32
99.8 113.0 123.0 129.4 139.3 133.5 Matériel de loisirs 33
84.0 91.7 96.2 97.7 99.1 90.9 Services de loisirs et culture 34
98.3 m.a 121.3 127.7 128.7 17 Livres, périodiques et journaux 35
78.7 796 775 7 75.1 69.1 Enseignement 3
98.0 104.4 107.5 108.8 1124 103.1 Autres biens et services 37
95.8 101.6 1039 103.7 1106 104.1 Restaurants, catés et hétels as
29.6 106.7 104 131 147 104.1 Autras biens et services ag
96.7 104.2 108.2 109.7 13.0 104.5 Achats nets directs & fextériour 40
89.5 95.9 9.5 98.4 98.8 924 Cansommatlon finale des administrations | 49
86.9 93.7 96.9 98.4 95.8 9.9 Formation brute de capltal fixe a2
81.9 89.0 92.7 943 95.3 91.0 Construction a
87.7 93.9 96.2 96.0 101.1 96.0 Immeubles résidentiels a8
81.5 89.7 95.5 99.4 87.7 923 Immeubles non résidentiels .
75.0 81.5 a3.8 84.0 81.3 76.2 Omges de génie civil 4:
104.1 105.4 103.5 94.0 Machii iol d'éauit
96.3 101.9 lachines et matériel d'équipement
91.4 101.7 ms 175 115.3 100.4 Matériel de transport 47
9.6 103.8 103.8 1034 101.8 93.5 Machines non électriques 48
89.1 91.9 911 0.0 883 793 Machines électriques 40 ‘
. S0 !
974 104.6 108.3 1104 13.2 105.3 Variation das stocks '
A 51
100.0 100.0 100.0 100.0 100.0 Solde des exportations ot
100.0 POl des importationg | 5o
03.0 100.4 104.2 105.4 105.9 98.7 Produit Intérieur brut
~__'.__-——-—-_—'-_—-
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National Income and Expenditure Accounts, Annual Estimates, 1981-1992

Table 6. Indexes of real value per head of final expenditure on GDP, OECD countries, 1990

(OECD = 100)

Belgium Denmark France Gemmany Greece lreland ltaly Luxembourg Netherlands Portugal
Belgique Danemark France Allemagne Gréce Irlande ltalie Luxembourg Pays-bas Portugal Espagne Royaume-Uni Total CEg

Spain

United King. EEC Total

At International prices

1 [Private final consumption expenditure 93 78 98 105 49 56 96 113

2 | Food, beverages and tobacco 103 92 113 12 105 75 116 132

3| Food 108 87 13 99 104 79 120 96

4 Bread and cereals 100 62 92 90 a7 86 101 96

5 Meat 128 99 132 118 17 896 129 m
6 Fish 116 46 88 37 102 47 87 46

7 Milk, cheese and eggs 116 107 132 a9 106 74 129 109

8 Oils and fats 212 115 185 124 195 131 208 177

9| Fruil, vegetables and potatoes 78 63 89 58 167 62 185 93
10| Other food 86 112 104 141 56 68 42 63
11| Beverages 77 120 133 186 89 44 94 17
12| Non-alcoholic beverages 66 58 86 115 81 64 63 158
13| Alcoholic beverages 80 148 152 218 92 35 107 97
14| Tobacco 95 93 84 130 123 93 92 493
15| Clothing and footwear 74 51 62 a9 49 47 101 74
16| Clothing including repairs 74 51 59 S0 51 41 95 72
17| Footwear including repairs 77 50 75 85 34 86 134 80
18| Gross rent, fusl and power 82 133 12 97 41 50 110 131
19| Gross rent and water charges 74 135 118 g5 44 44 126 109
20| Fuel and power 103 119 88 96 31 60 72 189
21| Household equipment and operation 144 77 110 129 61 53 121 152
22| Furniture, floor coverings and repairs 146 93 112 186 19 38 128 210
23| Household textiles and repairs 149 164 61 97 130 38 177 115
24| Household appliances and repairs 123 74 92 100 41 57 89 109
25 Other household goods and services 147 52 128 105 a8 65 116 133
26| Medical and health care 137 15 146 143 22 20 M g9
27| Medical and pharmaceutical products 125 37 233 173 68 43 181 94
28| Medical and health services 138 9 120 139 12 14 44 97
29| Transport and communication 83 79 108 107 45 38 76 157
30 Personal transport equipment 103 42 83 126 15 30 79 261
31| Operation of transport equipment 81 79 19 95 27 43 62 97
32| Purchased transport services 49 136 102 74 248 37 104 29
33| Communication 46 158 121 108 114 41 76 184
34| Education, recreation and culture 59 95 74 101 29 73 76 56
35| Recreational equipment and repairs 72 20 70 101 17 27 78 41
36| Recreational and cultural services 44 94 71 93 49 133 63 45
37| Books, magazines and newspapers 78 71 135 126 32 102 1M 76
ag| Education 0 162 33 85 47 126 55 149
39| Miscallaneous goods and services 84 51 68 77 27 65 90 92
40| Restaurants, cates and hotels 92 54 89 61 35 102 106 105
41| Other goods and services 78 48 51 a1 20 34 77 81
42| Net purchases abroad -387 91 847 11 1,202 -547 692 2,900
43|Government final consumption expenditure 95 169 118 78 64 66 98 96
44| Collactive government services 79 70 95 78 79 56 78 83
45| Individual govemment services 114 293 146 76 43 79 124 12
46|Gross fixed capital formation a7 83 99 99 3 49 B0 117
47| Construction 87 87 13 101 38 44 85 116
48| Residential buildings /8 62 113 87 3 48 %6 84
49| Non-residential buildings 99 79 m 110 27 45 100 133
50 Civil engineeling works 93 157 115 120 64 38 44 158
51| Machinery and equipment 83 81 73 100 24 53 71 13
52 Transport equipment 81 72 66 85 15 42 67 143
53| Non-electrical equipment 78 86 78 96 30 65 72 94
54| Electrical equipment 93 71 62 122 19 25 69 126
55lincrease In stocks 9N -88 185 354 43 438 194 835
s6lBalance of exports and imparts 6362 14,127 .79 13,347 -7,262 10,056 46 1,214
57/Gross Domestic Product 96 98 102 106 43 62 93 113

Source:

vi Statistics Canada - Cat. No. 13-201

Purchasing Power Parities and Real Expenditures, OECD, 1930
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Comptes nationaux des revenus et dépenses, estimations annuelles, 1981-1992

V'P"n-i'.bleau 6. Indices de valeur réelle par habitant des dépenses finales imputées au PIB, pays de I'OCDE, 1990

—
otal VM-'“ Switzorland Finland Iceland Norway Sweden Turkey Australia N.Zealand Japan Canada Uniled States OECD Total
:_EE 'wg Suisse  Finlande Islande Norvége Suéde Turguie A lie N.Zélande Japon Canada Etats-Unis Total OCDE
T Aux prix internationaux
91 "'35‘ m 76 87 70 81 25 87 78 90 103 137 100 |Consommation finale privée 1
03 407 136 a5 103 86 85 40 104 83 97 88 112 100 | Produits alimentaires. boissons et tabac 2
2 105 144 84 104 89 B6 45 110 82 86 B7 13 100 | Produils alimentaires 3
38 93 85 76 87 61 73 B4 86 87 185 67 85 100 Pain et céréales 4
6 113 99 80 95 73 63 37 137 78 31 a5 127 100 Viande 5
2 a2 77 50 154 154 95 9 46 44 357 41 31 100 Poisson 6
B 109 253 138 153 121 132 31 89 79 35 93 131 100 Lail, fromage el oeufs 7
8 188 115 101 107 96 113 104 120 120 17 86 61 100 Huiles et graisses 8
9 115 181 71 53 84 75 €8 142 103 96 111 106 100 Fruits, légumes et pommes de terre 9
4 96 173 75 133 94 101 21 96 63 a8 74 147 100 Autres produits alimentaires 10
5 125 135 87 115 85 82 4 68 84 96 93 107 100 Boissons 1
7 109 157 47 226 88 41 4 120 50 118 81 132 100 Boissons naon alcoolisées 12
3 431 125 100 74 83 98 4 46 96 85 97 95 100 Boissons alcoolisées 13
3 08 60 88 77 65 83 62 118 a8 109 88 112 100 Tabac 14
? 103 69 51 74 €8 97 35 59 56 13 87 146 100 | Habillement et chaussures 15
) 101 61 50 73 67 95 32 58 57 118 91 149 100 | Aricles d'habillement y compris réparations 16
11 110 60 83 78 106 53 62 54 79 66 129 100 | Chaussures y compris réparalions 17
g7 113 91 106 86 17 58 85 91 B3 116 121 100 | Logement, chauffage et éclairage 18
g7 92 82 108 57 13 76 84 89 a8 104 109 100 | Logement et charges de distribution d'eau 19
90 184 17 91 21 118 24 75 80 54 157 161 100 | Chauffage et éclairage 20
104 83 81 112 87 94 32 108 63 92 128 113 100 | Biens et services ménagers 21
168 116 92 95 142 140 48 77 62 36 81 122 100 | Meubles, revétements de sol et réparations 22
109 132 152 58 150 184 29 145 123 105 96 93 100 | Textiles ménagers el réparations 23
101 72 70 65 51 52 24 138 60 14 17 125 100 | Appareils électro-ménagers et réparations 24
59 55 66 156 57 67 25 109 53 121 173 105 100 | Autres biens et services ménagers 25
44 108 a3 17 50 18 10 64 57 134 44 139 100 | Dépenses de santé 26
a8 55 84 25 50 56 22 B9 79 67 67 96 100 | Médicaments et autres produits pharmaceutiques |27
46 19 21 15 48 10 7 56 51 155 39 147 100 Services de santé 28
98 115 104 110 61 110 9 