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ABSTRACT

N

In this study, we inveét;gate.the effects of a

devaluation- lequivalently an increase in the.rate of .either

an import tax or an export subsidy) with respect to the’
following short run issues: {a) How output prices aajust in
/

'dlfferent sectors of the ganadlan economy ; ) What happens

to employment; and (c) How the movement of wages is related
to the movements of different output prlces.

In order to accamplish this objective, we construct a
short run econometric model, which is a synthesis of two

strands of current literaturei Phillips cuxve and

devaluatﬁg' analysis., The model is deslgned to take into

' acccnnt ta) the importance of changes in absolute prices

lincluding thﬁ}frlce of labour), and (b) the importance of

(

relative price " The model contains three sectors producing .

4 . ‘
importable, non-tradable and exportable goods, We assume
the exchange rate is ‘exogenous eyven- in the flexible exchange
rate periods., We estimate the model\;pr three -different

S ~s : .
exchange rate pariods, ‘and use statistical tests to
determlne the significance of each estimated cogfficient
as well as to ﬂetect any structural change [from one

exchange rate period to another.

Finding the model to be reasonable in’terms.of

_ statistical tests and the size of the coefficients, we

conduct mnitipliei analyses of a devaluation’and of a
change in the aamestic price of importables or a chahge

.
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ABSTBACT

-~

In this stﬁdy, we inveét;gate.the efffects of a

devaluation - lequivalently an increase in the.rate of .either

an import tax or an export subsidy):with respect to the’

.\.

following short run issues: (a) How output prices adjust in

: /
dlfferent sectors of the Qanadlan economy ; ) What happens

to employment; and (c) How the movement of wages is related
to the movements of different output prices.

In order to accamplish this objective, we construct a
short run econometric model, which is & synthesis of two

strands of current literature: Phillips curve and

devaluat analysis. The model is de31gned to take into
g 2

' acconnt la) the importance of changes in absolute prices

lincluding thﬁ}frlce of labour), and (b) the importance of

(

relative prices’, The model contains three sectors producing .

P}

©a ‘
importable, non-tradable and exportable goods, We assume
the exchange rate i®s“exogenous even-in the flexible exchange
rate periods, We estimate the model\;px three different
exchange rate pariods, ‘and use statistical tests to

L

determine the significance of each estimated co fficient

as well as to detect any structural change [from one
exchange rat; peried to another,

Finéﬁng the model to be reasonable in’ terms-of
sﬁatis£i¢a1 tests and the sizgiof the coefficients, we
conduct multiplier analyses of;a devaluatioﬁﬂand of a :‘
change in the damestic price of importablés or a chahge

LY



in the foreign price of Canadian exports without taking

: 1]
into account the balance of payments constraint caused by
a hypothetical shock. The following are the results.

la) Spptcralfpgipe,effuéts. : -~ %

i ImmediAFely ;ftef a devaluation, the increase ih ‘the
domestic price of exggrtables is always greater than the
incrgase in the domestic price of néh—tradables. By our
.assuép;ion,the impact effect on the price of importables
is of the same size of the devaluation. Therefore, t;e'
effects immediately after a devaluation are in favor of
the foreign trade sectofs. This holds in all three exchange
rate periods.

. If all devaluation effects are allowed to work out in
the system, the relative poéitions in terms of the relative
outpn£ prices of different sectors (importable, exportable
and non-tradable) are not cleay for the flexible exchange
rate~period§, Howe&er, during the fixed e#change rate
périod, the dutput'price of the sector pioducing exportable -
goods increa;es more than the output prices of other sectors
as the result’of a devaluation. |

Jif the shock {s'cauaed by‘a 1% incfease in the domestic
: ﬁrice of importahles,.éhe ﬁgctor produciné }mportaple.goods
is always %eiatQVely better off in terms of relative

output 'prices. As a result of this shock, in the fixed

exchange rate period, the increase in the output price of

nonatrqdaﬁle gRo 8 lowest; whereas in the flexible
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< ’ . .
exchange rate pexlods, the anreasealn the output prlce of '
exportable goods is less than "the increase in the other
output prices ' . ‘-

-

If the shock is caused by a 1% dec;iase in the foreiéh
price of Canadian exporte due to an export subsidy,fthere
is same increase in the price of non-tradable goods., But
there is no increase in the domestic price of imboftables
due to'our assumetion. As ; result of this shock, the:
increase in the domestic price of exportable goods ;s
always highest, but it is much higher in the fixed exchange
rate period than in the flexible exchange rate periods.

(b} Employment effects,

Enployment always increases after a devaluation in all
exchange rate periods. Howeve®; the speed and the shape AE'
the adjustment path of employment are different in different
exchange ratg periods. In the first flexible exchange '
rate periqd,fthe,effect on embloyment builds up slowly in the
first yea; with nmest of the increase in the second~year
after the devaluation. In the fixed exchange rate period,
.~employment increases6immediately at a faster rate than in
the first flexible exchaﬁge rate period. Coﬁseqneﬁtly,
the cumulativ; effect in tte fixed exchange rate period
reaches its maximum atdareupd four years after the -
‘devaluation and then levels off, In the second flexible
exchenge rate period, the levelvof employment adjusts
slowly in the first twe years after the devarnation, then
increases greatly for up to five years or more after the

L]
»

o



. exchange rate change. 2
| The increase in employment after a devaluation may be
the result of the decrease in real wages and/ox a shift in-
the structure of employment. In the flé&xible exchangé rate
periodg, real vages go down in ;il sectors of the economy.
'However, during the fixed exchangé rate period, it is not
élear whether o; not general redl wages,go down since the
increase in money wages is higher than the increases in the
domestic prices’on non~tradables and importabfés, but less
than the increase/}ﬁ/ESE domestic price of exportable goods.
Employment effects due to a change in the domestic price
of importables are much greater than those due to a changé
in the foreign price of Canadiap éxports. This result holds

in all three exchange rate periods,

{c) Direct .price effects on the wage .equation.

We have found that the three oﬁtput prices significantly.
influence the wage equation in all exchange rate periods.
‘he increase- in money‘wages responds more rapidly to the
increases in the prices-of.exéernal sectors £han to the .
increase in the pric; of non~tradable goods, 1If we—use
nultiplier analys;s to study the dynamic bghavior of the
whole model, we find that wage inflation follows ilose;y
the pattern of changes_in’the price of exportable goods.
The Ydynamic" corféiation between m@ﬁay‘wages and the price
of exportables is higher during the flexible exchange rate |
periods than during the fixed exchangé{rape period,

é
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CHAPTER I

INTRODUCTION

t

L'

L]

In an opeﬁ ecoﬁomynsuch as Canada, changes in the
exchange rate may have important consequ;;ces fof econ-
omic activity in different sectors and for domgstic
employment. The reason is.that the magnitudes and I
speeds of adjustment’ of induced  price changes may‘vary
between sectors. Increases in‘output prices will influ-
ence money' wages. Wage—price inflatidg\uill‘affect
domestic labour dema;d by ‘changing the structure of
employment. This change is caused by differentialﬁprice
,increases‘among>thé sectors and/or by cganging real wages.

Frome policy péint of view, it is important to
know how_bfices,uwages and employment adjust after an
exchangé rate change , since the speeds and magni-
'éudes of these adjustments will affect not only the

~ ! *
balance of payments. : ‘ ) "

nature of domestic economic activiﬁiesiyput also the

The objective of this thesis.is to investigate the
]

D | .
Short run adjustment paths of prices, wages and employ-

ment after a hypothetical devaluation.

At the present state of the .art, devaluation effects

&

have been studied at both the theoretical and empirical

g

p
levels. However, to date the question raised in this

thésis has not been answered.

(\ ~

N

-«




Dornbusch investigated the role of money in a model

of devaluation[1l6]. The basic assumption is that deval-

uation is a monetary phenomenon. The effects of a
devaluation are analyzed in terms of relative price(s)
and the domestic rate of hoarding, in which the real

balance e¢ffect plays a major role.

]

Jones and Corden used a standard pure trade model of

‘two goods (tradables and non-tradables), two countries

(domestlc and the rest of the- world) and two factors of

productlon (1abour;¢hd capital) to study the effects of

1

a devaluation [28]. 1In this model, perféct competltlon

and full employmeht are assumed. The economy is small

" in the«sense that foreign demand for exportable goods

‘and, the foreign supply of importable goods are infinitely

elaetic. The long run devaluation effects resulting from
this model depend on the equilibrium price of nop—tfadable
goods. y ’

Coﬂparéffce stétics is the tool used in the above
theoretical-investigations. Qualltatlve results which
depend on some assumptions of flscalfand monetary policies
are derived when the model’moves from one equilibrium’to
another. The *intermediate adjustment paths of domestlc

varlables and the quantltatlve nature of these adjustments

cannot be determined.
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~

P

At the empirical level, Kwack has investi;;£ed
deéaluaéion effects on the domestic ecogomx taking intp.A
account the concept of an'interaepbndent world [32;33].~
Import commodities” are assumed to be material inputs in
the préduction of one cbmposite good , of which the price’
is fepres%ntea by the domestic consumer price index. The
export prié@ of each countyxy is identical to its consumer
price index. -The import price is a weighted average of
the export,pq}cég of other countries adju§£ed by the
exchange rates. 'The model is constructed in terms of
two-equation wage-price dynéﬁiés‘for each country. Results
of a dev;luation in each country are reported in terms of
impact:and equilibrium multipliers which are derived |
within the framewprk of Phillips' trade-off curve;)-

In the;coniext of the Canadian economy, there are
at least three importaét points that cannot be answered
from Kwack's model: — -

1) Sectoral effects after a devaluation: this is a

major concern of Canadian polid¢y makers when the exchange

rate is an issue. For instance, in"-the 1970 annual

-

report to the Minister of Finance, the Governor of the
Bank of qdnada stated f2i
...-@ﬁe.exchange rate is a very important‘pfiée in
a country that trades with‘thevogtside world on the

scale that Canada does, changes in it have important

effects on the level and nature of economic activity

'in €anada, particularly on the position of industies

-



‘direct pressure of external prices on the general wage-

thaflexport and .that compete with' imMports. It is

not therefore possiblé to ignore it, éven'when it

floats.

2) Employmént effects after a déVéluation: in the
context. of the Canadian eéonomy, unemployment has been - f

~

one of the main issues discussed in connection with a
. N . - X - n -

possible change of the exchange rate(z).

3) Direct price effects on wage inflatiéq after a

M

devaluatidn: :Perry has pointed out that export prices’

» have been found to be a significant factor in determining
\ -

domestic wages in Italy, The Netherlands, Sweden and the
United Kingdom. In Belgium and Germany, 1mport prices
are.sibﬁificant in the wage equations [49].- The explan-
ation for this phenomenon is-that éxport and import
prices'significaﬂtly influence wages in sectors'prodﬁcing
export and import qomﬁeting goods. Tﬁese effects are

diffused to other industries, "and directly influence the

general wages. Wonnacott also argued that there is some

£ "~

price inflation in Canada [60].

Thls thesis is specifically desigrned to shed some
llght on thi‘above three points applied to the Canadian
economy. Partlcularly, we will concentratejbn the short
run adjustment paths of sectoral . prices, wages and
employment after a devaiuation. The knowledge of fhese

adjustment paths which inclyde the speeds and magnituaes

’
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of the responses of different variables is important for
a "fine tuning” poiicy package.- '

go accompllsh this objective, we’ dlsaggregate the .
Cenadlan economy 1nto three sectors producing importable, N
non-tradap%e,‘and exportable goods. The aesumptlon is
that the fore;gn supply of importable goods is infinitelf
_elastic, and tnere is perfect substitution between import
- ‘competing goods and imports. The-foreign demand %or
exports is downward sloping(B).

The reason why imports and exports are not
aggregatedfinto a cbmposite tradablem-good is that the
. percentage'changes in import end export'prices are signi-.~

ficantly different: Hence, from.Hicks' composite ‘

commodity theorem, it is not justifiable to aggregate the
two goods. together [26]. For the same reason, exportable
goods are not aggregéted with domestic_noh—tradable goods.
[Please see Figures (3.3), (3.4) and (3.6)1]. )

The specificetions of the supply'and demand sides of
the three sectors are summarlzed in Table 1.1. On the

supply side, we allow the possibility that labour and the

three goods produced by the three sectors are

‘variah}e inputs in the short-run production function of

each sector. On the demand side, we'ei;pw for possible \
" shifts of the demands due to changes of- relatlﬂe output
prices. Hencé, the linkages among the three sectors are

through the interdependence of the demand and cost

structures. o ' .

'

-
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Prices and outputs are determined once the deﬁanq
and cost have been perceiéed by producers. Labourvdemand

is obtalned from the inversion of the productlon function

rd

of each sector. In the labour market, we assume that the
labour supply is exogenous. We explain only eggregate

wéges and employment in Canada. The reason is that we

do not have appfopriate disaggregated data on wages and

pe
.

emplo&ment.

/ The money wages are explained by a modified Phillips

*wage,equafﬁon, in which the percentage change in wages is

‘a function of the unemployment rate and the domestic rate

of inflation(45.: The unemployment rate rebresents the
pressure of the)labour'market, whereas the domestic rate
of "inflation represents inflation expectations in deter-

mining money wages. The inflation expectation is

'incorporated either because the appropriate context is

bargaining, and the expected real wages is the objective

.of the bargaining; or because the appropriate context.

is market clearing, and the labour supply is defiped in

.

terms of expected reqb*wages.

In our model, ~the lnflatlon expectation is replaced

by percentage changes in the prlces of 1mportable, non-

FY : ’ ) .
tradable and exportable goods. The percentage change in

-

the consumer price indéx is not used for two

reasons: .
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. M\ ‘_ ’ -7 . o
1) Using disaggregated prices, we do.not force th!\; '

a

estimated coefficients of the inflation expectation
‘\ [}
variables into some weighting scheme of a particular
) ) . ‘ N : 0 ,
price index. Hence the error of the estimation is reduced,

2) Incorporation of disaggregated prices in the wage

equation will allow us to identify the relative Pmportance

- ~

of each pri¢e in its effect on aggregate money wages.

Due to the assumption thét the foreign supply of
importabies is infinitely elastic, we need ‘to conéider
only the’ prices of sectors producing non-tradable and
exportable good;l These two equations coupled with an
agéregate wage ecquation and an aggreg;te employment* " .’

h eéuation coﬁstitute our'model{ All variables in\§pe
model are measured in férms of percentage changessince
the money wage equatioﬁ is estimated in that form.
Using historical data from 1953»to/}973, we estimated
the model for three exchange rate periods in Canada: ;he ‘
. first flexible . exchange rate period, the fixed
- exchaﬁge r;te_éeriod,and the second flexiblé exchange
- ) .
rate period.” The basic assuﬁptién is that the exchange
.rate is exogenous, even during the flexible éxchange .
‘rate periods(s). . ‘. - A

A change in the éxéhange'faté affects prices and

%abour,demand in the model by“chénging the domestié

prices of importables and the foreign price of Canadian’

é&ports. Once the model has been éétimated, we shock
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the model by a 1% change in the exchange rate and trace .

out the adjustment paths of wages, prices’gnd employment.
\ Phi's experiment is designed to answer the three questions .

about the devaluation[effects in the Canadian economy. In’

ou ijmulation, labour supply is exogenous and its actual

values are used. . . P

. Wé next ;;;éiate the effectsSQf a change in the
exchange rate in£6 the effects due to ™\ change in the
domestic priée of importablgs and the effe . dffie to a

a.change in the foreign price of Canadian exports.\These
selective effects can be achleved by commercial policie€
elther by an/:ﬁport tax or an export subsidy. The compar-
ison 0of tHege effects will shed some light on "the sensi-
tivity of‘Canad;én economic conditions to different
commercia} policies. -

The organigation of this thesis ié as follows. The

' detailed specificaAtions and mechanics of the model age
presented in Chapter II.. In Chapter III and IV, we disgcuss

the guality of the data and the—estimation procedure
B respectively" We tg/n present the results of the esti-

-matlon in Chapter V. Slmulatlon results and the

COnclu51ons are presented in Chapter VI.

>




O : . CHAPTER II

SPECIFICATION.OF THE MODEL

-

~

As discussed in Chapter I, our objectivé is toﬁtrace .
"out shorf-run adjustment paths of sectoral prices, wages and
Q &employm nt resultlng from a' hypothet1cal change in the exchange
rate orja commerc1al policy, by which elther the domestic
price of imports or the foreign price of Canadian exports
2 is chaﬂéed. The model, consists of an aggregate wage |

3 . -
{ <) ) equatlon, two price equatlons to describe the prlces of

‘V

sectors produc1ng non—tradable and exportable goods,

and an aggregate employment equatlon.

Our econometric model is derived from two strands

of current literature: Phillips curve and devaluation

\
Find “"'r--.,;_..,

analyses. The Phillips curve anélysis appears in the

wage and indiVLdual price equatlons, whereas the deval—

¥ s uation analysis is concerned with the relative adjustment
| Pf different prices and employment. The modeIfﬁs designed
to take into account (a) the';mportance of changes in

absolute prices (intldding the price of labour), and

(b) the importance of relative prices. Thus if only
devaluation analysis is used, ihen only thefrelatiVe
price is a major concern. The short-run feed back effects

\ . ~ with all expeetations on the changes of absolute prices , .

peculiar to wages and'prices,cannot be taken into account.
. [x ] . ‘4
¥ ,On.the other hand, if only Phillips curve analysis is

I
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ﬁsed, we concentrate -only on the wage-price inflation, in

which the sﬁort—run feed-back effects and expectations
\Cyplay a major role. As wages and prices change, economic

theory predicts that there is a rearrangemént and a possible

change in employment. This change results either from a

change in relative output prices, or from different changes

in sectoral wage rates. The Phillips curve analysis

does not éddréss itself to what happens to labour demand

* and labour supply when both wages agd prices are chanding(G)l
Although our short-run econometric model does ‘not say
anything about the laﬁour supply, it does take into account
changes in employment. During our éimulation, labour

supply is assumed exogenous and its actual values are

\uaked. ‘Hence, the model provides a necessary framework
“ for an empirical analysis gf the short-run adjustment ’
pathsvpf sectoral prices, wages and employmenﬁ after a
'devaluation or a chanée in a commercial policy.

In this Chapter, we will make the detailed
specification of the model. Jye start*wiih the supply
side or the cost structure of each sector. In this part,
the wage equation will be discussed and contrasted with
other specifications of Philiips wagé inflation> To
defive the short-run supply curve (marginal cost cu;vex,
we assume the technology in each sector follows a

- Cobb-Douglas préduction function. The reason is that

this function has performed well at the aggregate level
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and has been used in large scale Canadian econometric
models ([13,21,58]. Having specified the supply side of

each’ sector, we then specify the demands. The prices of

¥ .

sectorslproducing non-tradable and exportable goods are
derived from the interactions of the supply and demand

4]

curves in each sector.” Once the wages and prices are
established, employment in each sector is obtained by
the inversion of the production function: Since we do

‘-

not have sectoral data of employment, we aggregate

employment in each sector into an aggregate employﬁent

function. :

' The model as”outlined above is considered é:/;e
complete. \However, to make it more specific to our
objective of studying the devaluation gffeéts‘and the
effects of a selective gommercial policy, we sepai‘ate°
the domesticlprice of importables into two components:
the foreign price of Canadian imports and the exchange
rate. Similarly, the foreign price of Canadian exports
is separated into the Canadian price of exports and the
exchange rate. Hence, if the effects of a devaluaﬁion .
are studied, we compare.the solutioris of the model in the case
the excﬁange rate is changed and in the case there is no change
ih the“exchange rate, other things sucp as foreign prices
and lanur supply.are identical in both cases. If the
effects of a commercial policy a;e studied, we<;‘\\‘

-repeat the above experiment, but the shock this time is

a change in the foreign price, other things such és the
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exchange rate and labour supply q;é identical between
the shock and the reference solutions.

l. Cost structure‘of each sector

We allowlkipossibility that labour And the outputs
of.the three sectors are/ variable inputs in the
production function of each "sector. We assume that no
difference exists between the final demand prices and
the material input prices of the three goods (non- g
tradable, importable and exportable). Therefore, the
prices of the thrée goods that may be used as material
inputs in the production are determined gy the output
pricesnof the three sectors. On the cost side, we
still have to specify the labour cost and derive the
supply curve of each sector. -

s
1.1 Wage equation

." T
Ideally, we have to %ppcify three wage equations

to take into account differgnces in the labour character-
istics of the three sectors{ Existing data do'not allow
us to do so. Therefore, we have to assume either hoﬁo?
geneous labour ih the ec&nomy or, if there are differences,
the magnitude of the differences does not change signi-
ficantly over time. This assumption allows us to use
one wage equation for the whole economy.

At the present state of the art , the issue of what

determines the wage movement remains unsettled. Nordhaus,

in his paper about the wage inflation in different f



countries, has tested five theories of wage determination
(45). ,He was able to reject conclusively three of the
five theories: a simple;Phillips curverin which current
unemployment is the only explanatory variable, his version
of the monetarist approach in which real gqutput and thg
money supply are the explanatory variables; and a
"frustration" hypothesis in which real consumption is

the main explanatory variable. The other two théories

are expectation Phillips curve in which anticipated
inflation as well as a tight labour market produce the
wage changes, and the hypothesis about the effects of
foreign prices. Leaving aside the issue o©of whether

or not Nordhaus' tests are fair to all theories concerned,
it is raﬁhe; convincing from empirical evidence of the
wage behavio: in North America that the wage inflation

is affected by the two broad classes of variables which

represent the-tightness of the labour market and the

rates of change in certain prices (7y-

\Y

The issues here are i) what type“of variables may

i

represent the tightness of the labour market and ii) what
price increases are appropriate for the wage equation.
There is no clear cut agreement on either of these.

Perry arqgued that the use of the overall rate of
unemployment to represent the tightness of the‘l

market in the wage equationiis not appropriate for a

time-series analysis [U8}. He prbposed three variables

\

14




'to xepléce the conventional unemployment rate: i) a
weighted unémploymeq} rate baséd on the wage rates and
work ho%fs of variBﬁs ages and sex groups in labour force,
ii} a measure of uwnemployment dispersion among various
sectors of the labour market to take into account the

fact that various labour groups are imperfect substitutes
for one another, and‘i}i) hidden unemployment. ' Again,
leaving the question whether or not‘the incorporatioﬁ of
these proposals can do any good for the Canadian wage

equation, we note that in re—eséimating CANDIDE version

1.1, Bodkin and Siedule found none of the above proposals

can be put to an empirical test due to data limitations [6].
They used the unemployment'rate as a proxy for labour_
market‘tightness. Parkin and Laidler, in their review .
article, also found that the rate of unemploymeﬁt is a
"natura}" variable to use as an indicator of labour
market tightness in a cgmpetitive model or as an indi-
cator of the relative bé gaining strength df thg two
partiss i§ the monopolistic anglysis [34). _We use the
unemployment rate in the wage equation.

On the issue of what prices should be in the wage
equation, there are several versions: i) consumer price
index. The argument is that the increase in the consumer
price index represents the cost of livipg adjustment.

It is real wages that.are bargained for in wage settlements,

' »
or the labour supply is determined by real wages in a
-r? .

15
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competitive model [é,BU]. ii) increases in wages either
from other sectors of the domestic econcmy or from foreign
countries. This is the wage drift hypothesis [50,52,56].
iii) value added prices. It is argued by Perry that

the incorporation of these prices will take. into account
the producers' side in wage settlement [49]. iv) increases
in export and import prices [h?i. ' o
In terms of our model, we ha&e three putput prices:

prices of importable, non-tradable ‘and exportable goods.
ot

-

Thelse prices constitute a general price index of the
economy. Therefore, using disaggregated prices,‘we do
take into account the cost of l%ﬁing adjustmeﬁt,‘but at
the same time do not force thé estimated coefficients of
the inflation expectation variable‘into.séme weighting
séheqe of a general price"index (e.g., consumer price ‘
index) . Furthermogf, using disaggreéated prices, we can
identify the relative importance of eaéh price in
affecting the géneral wage equation, and.can take into
account the effects of export and import prices. The
wag equatién in our model is specified gg follows:
. s

[4 1n W] = a) + a,(¥(U)], + a,[d In Pyl, + a,[d 1n P, ],

+ agld 1n P (2%1)

¥]* + ey

whére d ln W = 1ln wt - 1n wt-l = -the first difference of

natural log of the money wages. This is an

approximation of the percentage change in the
' !

. »
+

money wages

(1u)”

’ n
L+



The subscri

unemployed

Py = 1In(Py), - lﬁ(P" =
of natural 1lpg of the
goods. :_.?

Py = In(Py), - lh.(PM)t‘_'l =
of natural log of the
goods.

Px = ln(PX)t - ln(PX {41 =

. of natural leg of the
goods.

a; =

ew =

known a priori.

pt “(*¥) represenis

parameters of the equation (i=1,2,..,5)

error term of which the nature is not

some function of percentage labour force

the first difference

priFe of non-tradable

the ‘first difference

price of importable

the first difference

price of exportable

the .

expectation of the relevant variable. This expectation

will be determined empirically.

In the
competitive
theoretical

" Let us
.

which the percentage change in mpney wages is a function
of the percentage change in the' excess labour demand .

[a(wy) / W)

where d(wi

W.
1

following, we deriVEJequation (2.1) from a

model to show that it contains the essential

features of the wage eQuation(B).

consider a typical labour sub-market (i), in

)= (W.) - (W)
Te+l 1t /
= money wages at time t |
* = excess labour demand in sub-market i
() _ . . :
= labour supply in sub-market i
P

N . -

X
£,0a; X () / q,(8)]

(2.2)
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If a Walrasian g%ice adjustment is assumed, the function

£; in equation (2.2) is a constant

£la;" (8 /7 qy(0)] = kLX) / q;(8)] (2.3)
Equati%n (2.2) coupled with equétion (2.3) means that the
percentage change in money wages is proportional to the
percentage change in exces§ lgbou; demand. fhis relation
is symmetrical in the sense that tﬁe response of money
wages to excess labour demand will be of the same:
magnitude but opposite diréction to excess labour
supply.

Following Hansen [25] we look at the Laspeyres macro
wage inde# at time t=0. ' - / ,//fg
SW, (1) q,(0) . N ’

Ww(l) = .
Zwi(O) q; (0) ' (2.4)

.

and

X
WD) - w0y ZMH; (1) = W (0] q(0) _ Zky W, (0) q}(0)

ZWi(O) q; (0) = W;(0) g4 (0)
(2.5)(
o _ \
Choosing the input of measurement so that Wi(O) = 1, ‘
and assuming ki = k for all sub markets, have
a(w r - ‘ X .
(W) W) - W) qul (0 3a;" (0 _ e X(0)
W . W(O) Zqi(m N (0)
- (2.7%)

where N(0) is'total labour force, and X may be called

the average rate of excess‘labour demand as a whole.



The derived m;cro relatipnship %s thus similar éo the
‘previously postulated micro relatﬁonship: the rate of:
wage change is a linear and increasing function of the ,
rate Of excess labour demand. Money wages are constant
when the rate of excess lébour demand is zero.
If the reaction_function in equation (2.2) is
., non-linear, or kinked at the origin,

excess labour demand and excess labour supply chuée
asymmetric éffects on money wages. In this case, the
aggregate labour demand from sub-markets has a positive
intercept at zero aggregate excess labour demand [35].
hence equation (2.6) becomes

[d(w)./W} = a, + k r¥(0) (2.7*

The specification of equation (2.7) was criticiz;d.

on the groﬁhd that it_does not éxplain .large g\i

fluctuations in wages relative o excess labour detiifJ/;)(

[34]. It.has also been argueg that there are

systematic factors cavsing a shift in the short-run

wage change whichare independent of the excess labour

demand [20,25,5?]. Let Si be a shifting factor in the

wage equation of the sub-market (i), the micro relation-

ship is '
[a(w) / Wi(0)] = k;[g;(0) / gz (0)] + sy (2.8)

With the assumption that k; = k and s; = S for all

sub-markets, we derive the macro relationship in the

same manner as above. ‘ 5 o

i
i
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[a(W) W] = a; + k rX(0) + s ' , (2.9)

Next, we want to relate the average excess labour
demand (r™) to the unemployment rate. We define the
following:

x
v = qi+ /N

average rate of vhcancies

c
]
I
b
N
A
I

average rate of unemployment

wheré//;i+x = sum of excess labour demand

sum of excess labour supply

Q
Il

Hence r*(0) = (Zq;"*/N] - (£a, /W] =v - u (2.10)

and equation (2.9) becomes

[A(W) /W] = a; + k (v - u) + 8 (2.11)

There are different \theories relAting the average fate.of
vacancies to the avérage rate of unemployment [25,51,52].
Without going into details of these theories, we can
write equation (2.1l1l) as,
[dW) /W] = a; + a, f‘f'iU)]* + S (2.12)
where [Y(U)]* is a functional form of the un?mployment .
raté;a?d represents expected exgess labour demand.
for the shifting factor S, Friedman argues that real _}
wages, not money wages, respond to excess labdur demand.
’

If that is the case, money wages will respona both to'~

excess labour demand and expe@ted changes in prices [34].

/- o
{\_)A
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in APPENDIX B. .

N~ » ~ ’~ ~
In Q 1n W+g2N 1In P +9 In PM+guN 1nP

N - Jont9in N 73N X

~

. tggy t gy 1N I4 , (2.28)

1

prd
where g o, 9yys Jon7 I3yr Tyy’ Isyr and gqg:gre constant

with the following expected signs: Iin > 0, g2N< 0, g3N>o,

If non-tradable goods are used in the production
function of the sector producing exportable goods,
equation (2.22) holds, and we have to derive an equation ‘
to explain the oﬁtput of exportable goods.

2.3 Expected demand in the sector producing
exportable goods

~ .
Total demand in this sector (DX) is equal to foreign

demand(ﬁxf) plus domestic demand (Bxd). The domestic yr“\v///////

demand is in turn equal to consumpﬁion»demand (BXC) and

A .
production demands in the three sectors (DXI)i (i=N,M,X). ,
\I
A_Ad Af
L 4 DX = DX + DX - ) (2.25)
~d_ac ~ I Al AT
Dy = Dy + (Dy7)y *+ (Dyly 4(Dx Yx (2.26)

Sﬁbstituting equation (2.26) into equation. (2.25), we

have

A_AC AI
Dy = Dy~ + (Dy )y

1 AT a £ (2.27)
x Tm ¥ Dy )y * Dy

o)
+ (D
The domestic consumption demand is a function of relative

prices and domestic real income.
»

~ A o) ”~ A
D C= D c (PN, PM, P

R \
X X Id) (2.28)

X’
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In{MC;) = 1n(B./8;) + (£,/B,) 1n W + (n;/8.) 1ln Py
‘ . | X -R.). .’ .
+ (m;/8.) 1In Py + (¥,/8.)1n P+ ((1 ?1)/51)1“ Q,
. B ;
- (h;/8,) t (i =N, M X
‘ d . ‘ C(2:14)
where MC, = marginal cost of sector 1(i = N,M,X)
Qi = output of sector i (i = N,M,X)
Il,ni, mi,'xi = shares of labour, non-tradable,
importable and exportable goods
~in the production function of
sector i (i = N,M,X)
Bi = fi+ni+mi+xi = share of all inputs except
capital in the production
function of sector i
hi = Hicks' neutral technologicalmbhange plus the
growth rate of capital stock in the sector i
Bi = constant
t = time trend

-

Equation (2.14) represents the supply curve of each
sector. The output price of each sector is @etermined”
by the interaction of the supply and demand curves.
Having specified the éupply curve, we now turn to-;he
demand side to derive the expected demand of each sector.

2. Expected demand of each sector -

In this section, we will specify arguments that
b
influence the expected demand {or OUQNﬁ from the

producers' point of view. ' j;

AN
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2.1 Expected demand 'in %si sector producing ‘.

et

importable goods R .

In this sector, we do not make a distinction between
imports‘and'importabies. What: are actpgll& imported'are
impoxtables. Since the foreign spppiy of importable
goods it assumed infinitely %lastich thg‘ddmestic price
of importable goods in Canadian dollars is determined by
exogenons foreign export~prices adjusted by the exchange
rate and import taxcg). Given the expected domestic price
of lmportables and other input pklces in thlS sector, the

expected supply is determined at an equlllbrlum condition

\ A P a P A A 2

PM = MCM (w, PN, fM’ Py s QM) {2.15)
where the superscript {(~) denotes the ‘expected value of

the relevant variable. fhe'ekpected output (aM) is derived

from equatien’ (2.15) as:

>
>
>

A A
QM = QM ‘(rW, PN' PM' PX) oo (2.16)

. The cutput determination of dcmeétically produced
importable goods is illustrated in Figure 2.1, Total
domestic demand for importable goods is-the sum of
domestic.demands for consumption and production (Figure _

o ) -
2.1a). On the supply . side;, ‘we have importabl oods

which can be imported or produbéd d stically. "Hence

23
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N -
the demand faced by domestic producers is equal to the
total domestic demand minus the foreign supply (Figure
2.1C). Given the expected domestic prige of ?mportable
goods (%M) and the expected cost of production (ﬁbm), the
expected domestic output of impqrtable goods 1is 6M in
Figure 2.1C.
Mathematically, if the producti?n technology is of Cke -
Cobb-Douglas type, the expected domestic output of
importable goods is , !

In 0y = -[(8,/(1 =8,)) 1In(By/8,)1 - (2,/(1 =g,)) In W
R AR Bt ((8y - m)/(1 - 8)) 1n By
- (xy/(1 = fy)) 1n Pyt(h,/(1 -8)) t

(2.17)
The derivation of equation (2.17) is in APPENDIX B (equation B.6) .

2.2 Expected demand in the sector producing
non-tradable goods

In this sector, total domestic demand for non-
‘tradable goods is the sum of consumption demand and
production demand. Since we allow e possibility that
non-tradable goods are used in the production functions
of the three sectors, we take the total production demand
for non-tradable goods as the sum of the demands used

as inputs in the three sectors.

N

5.=0.C + (.0 +(d.1) +(5.T)
N N T.UNCNTYNTMOUN X (2.18)
where D_ = total domestic demand for non-tradable goods

ArIA, Ak Sy




means that for any expected prices (EN' P
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~ .
DNC = domestic consumftion demand for non-tradable
goods ’
(B I) ‘éﬁ I) (8 I) ‘= production éemands for
NN’ N ‘M’ YN ‘X !

non-tradable goods in the
sectors producing non-
tradable, importable, and
exportable goods,
respectively o

From consumer theory, consumption demand is a
) A

-
function of all prices and domestic real income. This

AM, EX) and

expected domestic real income (Id), the expected consump-

tion demand for non-tradable goods is

X’ I

.

AC_~cCc 2 -~
D =D (PN, PM,

N N P d) (2.19)

Production demands for non-tradable goods are derived
from the production functiong of the., three sectors

.

(APPENDIX B).

>
H
)
H
>
>
>

NJi N i N’ Tu' Fx’ ai)' (i= N, M, X)
(2.20)
where 51 = expected output in sector i. Substituting
equation (2.16) into equation (2.20), we have expected
produétion demand for non-tradable goods in the sector
producing importable goods. Similarly, let 6N and ax be
expected outputs in the sector producing non-tradable
and ;xportable goods, eguation (2.20) gives expected
production demands for n-tradable goods in the

v

I ’
sectors producing non-t#adable and exportable goods.




Substituting consumption demand (equation 2.19) and

production demands (given by equation 2.20) into equation
(2.18), we have expected total demand for non-tradable

goods:

A Al

A A N n A
D, = F (W, PN' PM’ PX’ Id’ Q

A

x' U (2.21)

For any given set of expected prices and costs, the
expected output of non-tradable goods is equal to the

. . A A
expected demand i.e., D = Qy- Hence the expected output

N
of non-tradable goods is

N ~ n " la N

n A

In equation (2.22), we observe that the expected output
of exportablquoods also affects the expected output of
non~tradable goods. The reason is that input demand for
non;tradable goods in the production of exportable goods
will increase as thé output of exportable goods increases.
If non-tradable gd%ds are not used as material inputs

in the productioﬁ of exportable goods, equation.(2.22)

becomes

A _ A ~ A N A )

We can assume that equation (2.23) gﬁsha lcg -linear
functional relationship between the dependent and inde-
pendent variables. Alternatively, the same result can
be derived if we start from the Cobb-Douglas production

function for each sector. The detailed derivation is
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e, v N *

28

in APPENDIX B. .

~ fa) ~ ~ P
In Q,, = Iont91n 1n w+g2N 1n PN+9 1n PM+guN lnPX

N 3N

Lal

- +gSN t +g6N 1n Id , (2.24)

!
—~
where Ion’ 91n’ 92n’ 93N’ Fun’ Isn¢ and gqugre constant

with the following expected signs: 915> 0, g2N< 0, g3N>o,

If non-tradable goods are used in the production
function of the sector producing exportable goods,
equation (2.22) holds, and we have to derive” an eéuétion<
to explain the output of exportable goods.

2.3 Expected demand in the sector producing
exportable goods

~ .
Total demand in this sector (DX) is equal to foreign

demand(sxf) plus domestic demand (Bxd). The domestic v/\\’/////

~
demand is in turn egual to consumption. demand (Dxc) and

A
production demands in the three sectors (DXI)i (i=N,M,X).
¢ DX = Dx + Dx - ) (2.25)
~d_n=ac 21 I i ¢
Dy = Dy~ + (Dy )y *+ (DyT)y Dy )y (2.26)

Sﬁbstituting equation (2.26) into equation (2.25), we

have
C A I

A ~
Dy = Dx + (Dx )N

s B, 4 8F @2

N
+ (Dy )y % 'x X

The domestic consumption demand is a function of relative

prices and domestic real income.
&

,\c_/\ch ~ A ~
Dy~ = Dy~ (Py, Py Py, Iy (2.28)



-

The production demands for exportable goods are obtained

from the production functiongof the three sectors.
(A I
(Bx); =(ByH,; v, ' (2.29)

where (ISXI)i = input demand for exportable goods in the

production of sector i (i = N, M, X).

A
Foreign demand for exportable goods (Dxf) is specified

according to Armington's demand theory [1,7].

{2.30)

a variable representing the activity of foreign
markets ‘

expected price in Canadian dollars of close o
substitutes for Canadian exports. These commodities
are produced and sold in foreign markets.

If there is an export subsidy at the rate S, the relative

price in equation (2.30) is

B, P_ L B./P" '231'
x( —S)/Pf—PX/Pf (2.31)

1 * = -
where Pf Pfﬂl S)

Arming£on's demand theory is based on two assumptioné.
i) The first assumption is called "Independence".
This assumption is a sufficient condition
for the utility of a typical foreign consumer to be 3
function of different composite goods (Xi). Fach composite

good is a function of that good produced in different

countries (xik)’ -

ii) The functional relationship of a composite good

and its components is homogeneous of degree ‘1. This

™~
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assumption is.necessary to ha{g\;\ﬁfice index P, of the

composite good such that

— n . -
Fi¥i T 2, Pix Xix (2.32)

where k denotes the country of origin. o\
Using equations (2.16) and (2;22) to replace the
expected outputs of impértable and non-tradable goods in
equation‘(2.29), we have expected production demands for

exportable goodsl Substituting consumption @emand

[equation (2.28)], production demands given by equation’

t

(2.29) and foreign demand [equation (2.30)] into

equation (2.27), we have the expected output of exportable
- A A
goods which is equal to its expected demand, i.e., QX = DX'

Hence

oY

p

~

»~
(W, P

5 ., 1., 1T (2.33)

A A
Qx - Q N'PM' Xl dl

X £’ f)

The explicit functional form of equation (2.33) can be
derived using‘a Cobb-Douglas production function for eacﬁ
sector and log-linear domestic¢ consumption demand and
foreign demand (APPENDIX B).

Lol

b in §

A r.3
+kgy trkey 1n Igtkol In Io+kgs n\S}f (2.34)

. ”,
1n W+k

1n QX = kox+klx

ox’ ¥ixr ¥oxr X3yr Kyxs Koyr kgyr kgy and kgy

constants with the following expected signs: klx>0, k2x>0,

k are

where k

k,,20, k X(O, k

3x 4 <0, k6x>0, k7x>0, k8x>0.

5X

i T Ted, e W T R — A e



’

In the ‘case that non-tradable '.goods are used as

-

material inputs in the production of exportable goods,
B J

we substitute equation (2.33) into eguation (2.22):.

L1
~

I

» rA A A ~ N A
QN = QN ( w»: P . PM r PX . I ar
. .

The log-linear functional relagionship for equation

»~ - -
£ Pp) S (2.35)

(2.35) can be derived in the same manner as above.

A o) ~ ~ ~
In QN = koN+klN 1n W+k2N 1n PN+k3N 1n RM+kHN 1n Px
¢ - A A ~
+ kg trkey In Igtkgy ln)If+k8N In Pe (5 36)°
It is expected that klN>0f kzN(O, k3%>0,‘ﬁuN>0, )

kg0, kg0, K and kg >0. If non-tradable goods

—~

750"
are not used as material inputs in the production of

exportable goods then k7N = k8N = 0.

We now have derived both demand and supply curves
of each sector. These specifications will be used in
the next section to derive output prices.

3. Price equation of each sector

In the following, we will derive the output price
of ‘each sectorw These price equations-will be used in
the estimation of the model.

L]

3.1 Sectofﬁproducingrimportable goods

The domestic price of importable goods is determined
by the exogendus foreign export prices adjusted by the

.exchange rates and the import tax. .
|

J

,ﬂiy' '
\//'

KN
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.

3.2 Sector producing non-tradable goods

\\;/, The demand for non-tradable goods is not infinitely .

. this sector have a desired price at an equilibrium.

elastic. ° Given the expected marginal cost, producers in

~

N
w Pxr Q)¢ kol (2.37)

where P, € = desired price for non-tradable goods

€ MC (’L:I p e P
PN 'kN‘N.,;_;_ N'P

N

A :

MCy = expected marginal cost of sector producing
non-tradable goods.

kN = mark-up factor between price and cost

In equation (2.37) the desired price of non-tradable
goods is used instead of its expgcted price as a variable
iﬁ the marginal cost function because producers in this
sector know their set price. The meaning of kN>l is
: that producers have sufficient market power to maintain

price above marginal cost in the sector producing non-

tradable goods. 1If kw = 1, the marginal cost curQe can

be interpreted as(gge supply curve of the sector. 1In

this case, equilibrium price is determined by the inter-
section of the supply and demand curves. In empirical

works, tﬁe mark~ﬁp factor is usually assumed constant [3,14].
ﬁawever,yin some works, the mark-up factor is assumed to
be a function of demand pyessure. The argument for using
pressure of demand variable is that as the sector moves

to its maximum capacity, the difference between price and
\o

cost tends to be greater. Theoretically, the assumptio

‘fthe relationship between the mark-up factor and the

s
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pressure of demand is unnecessary as long as we estimate
the producer price. The reason is th&g an increase in
the price via the demand effect has already been incor-
porated in the equilibrium price [4]. Therefore, we
assume that the mark-up facﬁo@\%s constant.

We further assume éhat the\pggdaztion technology

is of Cobb-Douglas ﬁype and take natural logs on the

both sides of equation (2.37).

e ) ~ e
1n PN = 1ln kN+ln(BN/BN) + (EN/BN) 1n W+(nN/BN) in PN

+ (mg/8) In By (xy/8) 1n By + ((1-8.)/8y) In O
(hN/BN) t (2.38)

Substituting the value of 1ln 6& from equation (2.3€) into

equation (2.38), we have(' )"
1In P.® = b __+b b i W+b. 1n B.+4b, . 1n b
NPy T PontPiy n 3y 1 Putbyy 0

2N X

, A A ~

+ b5N 1n Id+b6N 1n Iffb7N 1n Pf (2.39)

where, let bgy = (1/(1 - ((1 - BN)/BN)kzN - (nN/BN))>O’
bon=bgy [((1 - BN)/BN)30N+1n kgtin(Bg/B) ]

byy=bgy [((1 = B /B key = (o /B)1<0

+

b2N=b8N [((1 BN)/BN)klN (lN/BN)]>0

bay=bgy 11 = B)/B)ka + (my/8.)]1>0

b b

uPey [((1 = B /Bkyy + (x,/8,)1>0

b5N=b8N (- BN)/BN)k6N>0 '

ben=bgy ((1 - By) /BTkyy>0

b7N=b8N ((1 - BN)/BN)k8N>0

~rg f " A
o 5 4
PN 7 S F. .

T —————————————————————————
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)

If non-tradable goods are not used as material inputs in

the production function of exportables, then b6N=b7N=O'

The desired price of non-tradable goods in equation

(2.39)

information and/or the high cost of rapid change.

is different from actual price due to imperfect

In

most empirical works, the desired price is connected to

the actual price by a partial adjustment mecharfism [15,

24,¥2].
in APPENDIX C.

actual price of non-tradable goods is

~

In W + A

t+A sz N

1n PN=A b ..+X blN N

N "oN N

A
+A.. b ln P

- A
x Pun Ag by 1n Ig+A b

xt N 6N

ra)
+AN b7N 1n Pf+(l —AN){ln PN]*+ e

N
where AN is the adjustment coefficient in
producing non-tradable goods. We use the

to represent a general distributed lag of

Using this adjustment mechanism,

The derivation of this mechanism is presented

the
A
b3N 1n PM
. A
1n If
(2.40)

the sector
subséript (*)

the dependent

variable rather than a one period lag, since there is no-

~

reason why firms in this sector adjust their .price from

quarter to quarter.

is e_.
N

Error due to adjustment mechanism

In equation (2;&0), most of the indepengent variables

are in expected forms.

firms' expectation mechanism.

Therefore, we have to specify

A mechanism usually used

in’empirical works is that the expected value is a
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1

A Y

distributed lag of past values [36]. The lag structure
is determined empiricallys~-éence, equation (2.40)
becomes

In Py=Ab Ay by t 4 Ag by [1n Wi+ Ag by [1n PT,

+Ay Py {1n PX]*+XN bSN[ln Id]*+>\N bGN[ln Ifﬁﬁ

+AN b7ﬁT1n Pf]* + (1 - AN)[ln PN]*+ ey (2.41)
where the subscript (*) represents the lag-structure of ~
the relevant variable. Since money wages are modeled in

the form of Uuzra& of change,price variables should also

be in the same form . Differentiating

equation (2.41), we have

d(ln P )‘ANblN AN 2N[d(ln W)]*+A b [d(lq PM)a*'

Ay byyld(in PX)]*"H y[é(1in Id)]*

@

+XN b6N[§(ln If)]*+)\N b7N[d(ln Pf)]*

* + (1,_AN)[d(ln PN)]* + (eN,t_eN,t—l) (2.42)
This is the general form for the estimation of the price

of non-tradable goods in our model.

3.3 Sector producing exportable goods

From the discussion in section 2.3 of this Chapter,

. ¥
the demand for exportable goods is not infinitely elastic.

Given the expected marginal cost, producers in this

sector have a desired price at an eqguilibrium.

PX = ky M X (w, PN, PM, PX ’ QX) : _ (2.43)

/‘“’1
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where PX desired price of exportable goods

MC,, = expected marginal cost of sect@r producing
exportable goods

mark-up factor between price and cost

o

The desired price of exportable goods is used instead of
its expected price in the marginal“ﬁ%st curve, because

producers in this sector know their set price. Similar

s

to the argument taken in the sector producing noh—tradablg
T/

goods, we assume that the mark-up factor between price
and cost in the~sector producing exportable goods is
constant. We further aséumé that the proddctibn techno-
logy is of Cobb:Bouglas type. Hence, equation (2.14) can
be used to replace the maréinal c@§st in eéuatiqn 12.u3).
Taking natur;l logs on both sides of equation (2.43) , we
have

e

B A
in PX = 1n kx + ln(BX/Bxx + (QX/BX) In W

+ (ny/By) 1n P + (my/8,3 1n By

ez, A :
+ (xy4/B4) 1n P77+ (Fl -By) /By) 1n Qg ¢
(hX/BX) §~ (2.44)
Substituting equation (2.34) for the value of 1ln ax in
gqﬁation (2.44), we,havenr). .
Inp,®=b_ +b,y, t+b, InW+b, IlnP +b, 1In P
" Fx ox © Pix =7 P2x 7 3% NT Pux M
' ~ ~ ~ ' \
‘ + b InI_+ Db In I_ + Db in P

s5x ~0 *a T Pex £ 7 Px Mg (2.45)

>




where, let,

bOX

le

2X
3X
X
5X

bex

- Pax

37°

boy = (1/(1 = ((1 -By)/Bkyy = (xg/ex)5>0,
bey ({1 =80 /B )k ¢ + 1In ky + 1n(By/By)]
by [((1 =8y)/ByIkgy=(hy/B,)1<0

gx [((1 =B) /B )k, o+ (2 /BL)1>0

boy [((1 —BX)(BX)k2X+(nX/8X)]>O

bgy [((1 =By)/By) kg +(my/B,)1>0

b, (11 —BX)/BXXF6X>0

bgy ((1 =B,) /B )k, >0

bgy ((1 =By) /B )kgy >0

Equation (2.45) -gives the desired price of exportable

goods. Using the partial adjustment mechanism (APPENDIX C),

the actual

In Px

+

Similar to

price of exportable goods is

. lad ~
AX box+)\xblX t +)\Xb2X In W +)\Xb3X In PN

n ~ ' A
AX bHX 1n PM+AXb5X 1n Id+Axb6X In If o~

Ay boy 1n B+ (1 - A ) [(1n P) ]+ e

X 77X f X (2-.46)

the above, the expected values of the vaniables

on the right-hand side of equation (2.46) are the dis-

tributed lag of the past values. The lag structure is

<

determined empirically. Hence, equation (2.46) .becomes

in PX

Ay boytry by £+ Ay by [1n Wi, +2

x Coxrx P1x X byy[1n Byl,

x
Ay bux[lh'PM]*+>\X bgy[1n Id]f+AX bsx{ln Tely

Ay By (In Pl + (1 - A,) [1n Pyl +- e

X //}

X (2.47)

~
.
!
A Y
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The subscript (,) represents the lag-structural form of

-

the relevant variable. Since money wages are modeled in
the form of the rale of change, price varlables should be

also in the same form. Differentiating equatlon (2. 47),
we have :

. >
' o

alin py) = Ay by, + Ay by dlln W1, + 2y by, [a(in P],

X 71X X

+ Ay by fatin 2, 1.+ 2y bey[d(iln 1 )]*

) + Ay bsx[d(ln If)]*,+ Ay b7x[d(1n Pf)]*

+ (1 - Ay) [a(in Px)]* + ley, e ~ ex,t-1)
(3. 48)

T3 e
This is the general estimated form of the price of

exportable goods in our model.

~

4. Employment. %

-t Employment in each sector can be derived from the

- x
production function. For any expected input prices and

output.level, the desired labour demand irr,.each sector

is given by equation (A-23) of APPENDIX A.

38
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‘in LS = In(4.B,/8.) = ((8, - £,)/8,) 1n W
A ‘ A A
+ (ni/si) 1n P, (mi/Bi) 1n Py * (xi/Bi) 1n Py

2

(i = N,M,X)
(2.49)
Desired labour demand is different from actual labour
demand due to thé high cégt of rapid changes. Using the

partial adjustment mechanism (APPENDIX C), actual labour

demand in each sector is

L

In L, =2, 1n(tiBi/é£) - g U8y - £./8) 1nw

+

A . ' A
XLigni/Bi) ln Py + ALi(mi/Bi) ln Py, \

A L A
+ ALi(xi/Bi)-ln PX‘+ ALi(}/Bi) 1n Qi

S :
1LiYﬁI/Bi)~t + (1 --xLi)[ln L, + e

(2.50)

where ALi = labour adjustment coefficient in each sector

(i = N,M,X)

?

Now if we substitute the variables that affect the expected

"~
demand Qi of sector i (i = N,M,X), we have the actual labour

demand in that sector. This is done in the following sub-sections. '

H . L

REY . -
P
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4.1 Employment in the sectof producing importable goods

The expected domestic output of importable goods 1is
given by equation{2.17) if thevprodqctién function in this sector
is of gzbb*oouglas type. Substituting equation(2.17) into
equation(2.50), and replacing expected variables by their

distributed 1lag functioﬁal form, we have

1n Ly= Comt 1M t+ C2M[l“ W]* + C3M[ln PN]*-+C4M[ln ?M]*

+ Coy [1n PX],4-C6M[1n Lyl* + ey (2.51)
where Coy =Apy In(fyBy/pn) = ( Apy/(1 = By)) 1n (By/By)

Ci1mM = XLM(hM/(l-FM))> 0 . Positive technological progress

will increase ‘the domestic production of
importable goods. This increase in output will
require more inputs including labour. The increase
in labour demand is off-set partly by labour being
more productive due to technological progress.

N ' CZM:TALM((l - BM+ fM)/(l - By )< 0. An increas; in

| wages will reduce labour demand through input

substitution. The labour demand will decrease further

as a result of a decrease in the domestic output of

3

importable goods due to the increase in cost.
M= %LM(nM[(lA— eM))<IO. An increase in the price of
non—tradable goods will decrease the domestic

output of importable goods due to an upward shift

of the marginal cost curve. The decrease in the




output will suppress. the labour demand in this
sector. This decrease in labour demand is off-set
partly by input substitution between non-tradable
goods and labour.

c = ALM((l —TRM)/(l - SM)):>0. An increase in the price
of importable goods will cause an increase in labour
demand, not only through input substitution but also
through™increase 1in the domestic output of
impoftable goods.

Coy = —ALM(XM/(i - BM))< 0 An ingrease in the price of
exportable goods will decrease the domestic output
of importable goods due to an upward shift of fhe
marginal cost curve. The decrease 1in outpuﬁ
will suppress labour demand in this sector. This
decrease in labour demand is off-set partly by the
input substitution between exportable goods and
labour.

C6M = (l - ALM)>0

4.2 Employment in the sector producing non-tradable goods

The expected domestic output of non-tradable goods is
represented by equation(2.36). Substituting this equation

into equation{2.50), and replacing expected variables by their

‘distributed lag functional forms, we have

41
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In Ly = Sop *Sn €+ CoglIn W] w e [an By, 4y [an Ry ],

N
/- + CSNfln Px]* + CGN[ln I‘N]* + cmfln Id]*
+C8N [ln If]* + cgern Pf]* + eLN (2.52)
where c_ =i, 1n(?y B/By) + O/ Bx) Xon

Cin = ~Apn/By) (hy = kg) <0
Con =~ gn/By) (By - IN = kyy) - The sign of c,. is in-
determinate. ' i
"/
3y = (ALN/BN) (nﬁ+ kZN) - The sign of Cay is'Aindeterminate-

Cgy = (ALN/BN) (xyq "‘k4N) >0

‘ Cen = (1 - ALN)>0
Sy = Arn/By) kgn >0
cgn = Opn/By) Kgp >0
CogNy = (ALN/BN) kKen” 0

4.3 Employment in the sector producing exportable goods

The expected output of exportable goods is represented
by equation(2.34). Substituting this equation into equation

(2.50), and replacing expected variables by their distributed




lag functional forms, we have

In L, =Ciy +Ciy t +.céx[1n Wl + Cleln,PN]* + c4X[ln Py la
+c5X[1n,§;], + C6X[1n Ly s fc7X[1n I5)x +c8x[ln Ie)a
+c9X[1n Pf]* + ey ,' ‘ ) (2.53)
where coX:)\LX in(fx BX/BX)-+(XLX/BX)koX

Cix =Ty hy/Bx) ~ Opy/Bx)kgy) <O

Cox :v(xLX/BX)(BX - fx - klx). The sign of Cox is in-
. 4 determinate.

9]
U}

(hpx/Bx) (nx+koy) >0

3X

Cax = (Apy/Byx) (myrkzy) 20

Cey = ()\LX/BX)(XX tKyy) The sign of cgy is indeterminate.
cgx = (1 - A_LX) >0

Cox = (Apy/By) kgx >0

cgy = px/By) Kox >0

S9x = (Apx/Bx) Kgx >0

/'f ’
Theoretically, the specification_of employment. for an
empirical estimation has been completed. However, we are not

_able-to obtain the data of employment in each sector. We have

to aggreéate these into total employment in the economy.
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4.4 Total employment.

-

Let L be the total employment, then we have,

L = Iy+ Ly + L, (2.54)

T
To express 1n L in the form of the natural log of its

components, we use the first order approximation of Taylor

Id

serles (10) .

In L = qu + dlL 1n LN + d2L 1n LM “+ d3L 1n LX (2.55)

where doL' dlL' d2L and d3L are cogstants. Numerical values

{ .
of\q%L, d2L and d3L are p051t;ve, and smaller than 1.

Substituting equations (2.51), (2.52) and (2.53) into equation

(2.5%), we have(w).

In L

Cy + Ct + cz[ln W]* + c3[1n PN]* + c4[ln PM]*
+ cg [in Pols + c6[1n L], + c7[ln 1,1, + cglin 1.1,
+ cgiin Pf], te, (2.56)

where Cqy= d G

11, SoN * 451 Som+ d3p Sox

x

d The sign is indeterminate.

1L €in * 91 Sim* 931 C1x-

+ dyy Com + d3L czx.The sign is indeterminate.

+ d , + d, c.,.The sign is indeterminate.

2L S3mM L “3x
€= 4dqq, Can + qZL c4M + d3L c4x >0

Cg ‘dlL Coy + d2L Cem + d3L c5x.The sign is indeterminate.

»




cg = (1 =2p) >0 ;(1 - A;) is the weighted average
of (1 - ALN)' (1 - XLM) and (1 - ALX).
4 Gy = djy Sy * d3p, C9x > O
cg = dyp Cgy * d3p, Cgx > O
Cg = 'dyp Cgn * d3p, Cox > O
ep = dy ey 9 ey * d3 ey

Since money wages and prices are expressed in terms of (he

rale  of change , we differentiate equation (2.56)

d(ln 1) c

L+ ey fdin W, + e fdain Y1, + ¢ [d(1ln 2],

//-> . + cgfd(in PX)]* + c.[atin )], + cylatin 1],

+ cgfd(ln If)]? + cg[d(ln Pf)]* + (eL,t— eL,t-l)

(2.57)

Equation (2.57) is the general estimated form of labour
demand in our model.

5. The model. | —_

There are three sectors and an aggregate labour
market in the model. We specify an aggregate wage, and
price eguation in each sector. The aggregate employment
is derived from the production function of each sector. » N
All these equations are in the form of percentage changes.
Following is the model which consists of equations (2.1),

(2.42), (2.48) and (2.57).

e e e Ao A B 10 L5 M, T Mt
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O

d(ln W)

a, +a,[ W]« + ayfain p]L + agfaiin py)),
+acfdiln P], + €y (2.58)

d{ln P}

Z
"

Ay P1n g bZN[d(ln W)Lty bay[diln PY],

+

. b4N[d(1n P )]st beSN[d (in 1], . bGN[d(ln 1],

+ Ay b7N[d(ln Pf)]* + (1 - AN)[d(ln P ]« tlen 7 enag )

(2.59)
d{ln Py) = Ay by, +2y bzx[d(ln W7+ bBX[d(ln P ]

2 b4x[d(1n PM)]*MX bSX[d(ln Id)]*+)\x bsx[d(ln 1))«

X

+r, b [ain PO)], 4+ (X - A [An POTc (e, - ey po)

’

(2.60)
d(ln L) - Cy+ cJ@(ln W)]* +-c3[d(ln P&)}* + c4[d(1nnPM)]*
+ cgfd(in P)], +cgldin D). + cqlain 197«

t cgfdin 1], + cgfain PO ]w +(ep ¢ - ep ¢ 1)
(2.61)

Our next step is to introduce explicitly the exchange
rate into the model. The channels through which the exchange
rate can énter the model are via the domestic price of
Emportable good§ and the foreign price of domestic exports.
In terms of our,notation in equations (2.58), (2.59), (2.60)

and (2.61), the excharnge rate is incorporated in d{ln PM)

and d{ln Pf).



Since imports come from different countries, we adopt

the following two assumptions to derive the rate of

change in the price of importable goods:
i) the assumption of independence among composite‘goods
ii)the gquantity index of importables is homogenous of
degree 1.
The implications of these assumptions were explored
previously. With,the two assumptions, Armiqbton(l] proved
that:

n

- J
d 1n Py, jgl m, d 1n Py (2.62)

where m3 = the share of imports from the jth country in
total Canadian imports. -
d 1ln 2&= the rate of change in the natural log of . the

"price of imports from the jth country.
{

Let Pi be the export price of the jth country in its
currency, EJ be the price of jth currency in terms of
Canadian dollars,and T be the import tax. The price of

imports from the jth country in Canadian dollars is

»

J - J J y
Py (1 +7T) Py - E (2.63)

or ln P; = 1n{l4T) + 1ln P% + 1n EJ ’ (2.64)

Differentiating equation (2.64) with respect to time,-

we have

d 1n Pr?i =d 1n(1+T) + 4 1n P)J( +d 1n E] (2.65)
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. -

Assuming the tax rate is uniform, we substitute eguation

(2.65) into equation (2.62):

From

d 1ln

d 1ln

d 1n

n . .
= 2 ) ] b
d(1ln PM) ) mj[d In{l+T) + d ln‘PX +d 1n EJ]

(2.66)

equation (2.66), we observe that a 1% change in

PM can result from: b

a) a 1% change in the exchange rate.

= ne - J _
Py ij d 1n E4i};d In(1+T) = d 1n PY = 0

b) a 1% change in all foreign prices of imports.

= j = . = J =
Py ij d 1n Py = 1% ; d In(l+T) = d 1n E 0
c) a change in the import tax such that
n . .
= = 1 = M J= J=
PM <1 mj d 1n(1+T) a(m)y/{(1+7T) ‘1%, d 1n E“’=4 1n PX 0.

Since we do not hawve quarterly data of import taxfrate,

we have to use equation (2.66) in the following form

d

n . .
In Py = Z) mj(d ln PJ + d 1n E ] (2.67)

Equation (2.67) will be used to replace 4 1n Py in the

-

model for the estimation purpose.

'

Similarly, to derive the rate of . change in the

foreign produced price of exportables, converted to

Canadian dollars,we note from equation (2.31) that if

there exists an export subsidy ( or tax ), 4 1ln P, must

£

be replaced by 4 1ln P* ,and

dlpPt=dinP, -4 1In(l - s) (2.68)




_ From equation (2.71), we observe that a 1% change in )

 (2.67) and (2.70), we have a complete model for estimation.:

or  dln Pt =4 1n P, + d{s)/(1-5) (2.69)

£ £
» , .
Similar to the derivation of 4 1n Py in equation (2.67),
we have;
d 1np, = ij[d In 2} + a 1n £] (2.70)

where xj = the share of Canadian exports  to the jth

country in.total Canadian exports.

3
Pu

import price of the jth country in its currency

Hence, substituting eguation (2.70) .into equation (2.69),
we have;
alnpy=Zx[da1np)+aln ed] + dats)/(1-9)

(2.71)

d 1ln P;

a) a 1% change in the exchange rate -

can result from

([
o

d 1n p¥ = ij d 1n EJ = 1%; d(s)/(1-8) = ijd 1n p)

b) a 1% change in all foreign prices

£ M
c) a change in the rate of export subsidy

. / . :
d 1n P* ij d 1n PJ = 1% ; d(s)/(1-8) = ij d 1n EJ =0

d '1ln PE

d(s)/(1-8) = 1%; d 1n E? =@ In PI\Jd =0

We do not have quarterly data of the rate of export
. .
subsidy. Therefore, equation (2.70) is used in the place
of equation (2.71) in the estimation. ,
- - . ,

Replacing d 1n P, and d 1ln P in equations (2.58),

(2.59), (2.60) and (2.61) by the relationships in equations

| N L N 1
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d(ln W) = a; + az["f’(U)‘],,f a [a(In Py)] +a4[2mj (d (1n pXJ)

(2.72)

+d{ln Ej))]* + as[d.lln PX)]* + e

3y

d(ln Py) = Ay Py iy sz[d(ln W) , +h bad3 mo d(ln Py

s

T4 An i) ]L+dy Bay [a(1n Py) s

yay boy[E xj_(d(ln Py’) +d(1n Ej))]*

+a—agfanp]s +ley mey ) (2.73)
B I3 14 r

d(In P )=} b +}, b, fd(n W], +2y b, [d(1n pN)]*

byx[Z m;fd(in P’.‘j) +d(1ln Ej))}* ‘
+ Dy Pye[aln T ] .42y be [a(dn If)]’*&.

: s
+ 2y by [T %y (acan p,7) +d(in Ej))]*

-

+ (1 -2) d(}n )] a+ (ey ¢ = ©x,t-1) ‘(2‘.74)

d(ln L) = ¢ * cz'[d (1n :_w)], N c, [a(1n P ] .
= +c4[z'mj(d(ln Px]) +d{in Ej))]*+ csfd(ln sz)],
.\ ' .
scglann 1, + cyfann 190] 4 + cglairn 19l

-—

.'_ ’ ‘ o . j . . —'
. +c9[ b1 xj(d(ln P,") +diln Ej))],, + (eL’.t S )

(2.75



v

a certain level (5) "
However, the nature of the expectation may be
\
different and/or the structure of the economy may have

.

changed significantly from one period of the exchange rate

to another. For that reason, we separate the available

data into three periods corrésponding to the first

. flexible, the fixed and the second flexible exchange rate
period. The model is fitted with the three sets of data.

To test whether or not this "prior information" is )

a
justified'stat;stically, we useY¥Chow_test with tbe null

hypothesié that the struchure of the model does not

change significantyy from one period to 9nother[27];

L 3




CHAPTER III

DESCRIPTION OF THE DATA
@

In table 3.1, we presenﬁﬂiﬁg variables which are used
in the empirical estimation of the model [equation (2.72),
(2.73), (2.74)and (2.75)], and the data sources. Quarte;l&
data from the first quarter 1953 tc the fourth quarter ‘
1973 are used ia thig study.

The model is fitted with the three periods corresponding
to the first flexible exchange rate period (2nd quarter
1956 - 1lst quarter 1962), fixed exchanée rate period (3rd
guarter 1962 - lst quarter 1970), and the second flexible
exchange rate period (3rd quarter 1970 - 4th quarter 1973).
The division of data into the three periods is applied to the -
depepdent'yariables. Due to the lag structure in our
estimation proceaure, the first period can start only
from the second quarter of 1956. For the second and third
périods of the exchange rate, we assume that emogenous variables
from the previous periods still influence the behaviof of

economic agents, although the pattern of the influence

may change £rom one period to another. Therefore, the

+

lagged data usea to estimate the model for theqsecond

and third periods ar; éxtended from &he-previous periodso‘)-
All data are taken from- CANSIM data bank except the

foreign prices of exports (P;) aﬁd of imports (Pa) which

are taken'from International Financial Statistics pub-

1lished by International Monetary Fund. Technically, the

e
-

53
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j
X
of goods relevant to the foreign country j. This vector

foreign price index P_, and Pg are calculated from a vector
of goods and the relative weights within this basket may
be different from those relevant to the Canadian economy.
Therefore there is a potential but unknown error in the
foreign export and impeort prices.

The Canadian pr%ce of exportable goods is taken from
the nétional account price deflator of exports. Theoreti-
cally, the price of non-tradable goods cén be derived
from the national account price deflatorsof gross national
expenditure, exports and imports. However, the outputs
of the three sectors which- can be used for constructiqg
appropriate weights are not available. For that reason,
we use the national account price deflator of services
as a préxy for the price of non-tradable goods. The
national account implicit price index of Business and
Residential Construction has also been tried as a proxy
fofa;he price"of.non-tradable gocds, but é%é‘results.are
much inferior to the use of service price for the price
of‘non-iradables. k

Values .for Ej,m,, X., Pj and Pj a;eAbased on the

J J X M
guarterly data of the eight largest trading partners,’namely,

. ®

the U.S5., Belgium, Frapce, West Germany, Itély, Japan, the
Netherlands, and the U.K. The data of import shares from
each country in total Canadian imports (mj) and the data

/ of the share of exports to each country in total Canadian




56

exports (xj)_aré obtained'from Imports. and Exports by

Country 6f Originlrepbrted in the CANSIM,daté bank. Values

for mj‘and xj from_£?e above eight countries are presented

fn APPENDIX D. For comparison, we draw a graph of the percentage
of total Tanadian exports to the eight countries and to

the U.S. in Figure 3.1. 'ﬁe 6Q;erve that, on average,

the above trading partners impo{; around 85%, while the

U.S. alone takes 60% of the total Canadian exports. We

also draw a graph of the percent&gé 6f total Canadian

iﬁports originating from the eight countrieé'(Figure 3.2).

On average, 86% of the total Canadian impdrts come from

these countries. -
We présent a graph of percentage change in“phe prices

- of non;tradable, exportable, and importable goods i@ Figures
3.3, 3.4 anad 3.5, respectively.‘ Comparison of Figures 3.5
and 3.4 shows that the percentage changls in the prices

of non-tradable and exportable goods are not the same. -
Therefore, by Hicks' composite commodity theorem [26], we
cannot aggregaté these goods. For that reason, we do not
assume that the price of exportable‘goods is the same as
that of domestic goods. Comparison of Figures 3.4 and

3.5 reveals that the percentgge changes in the prices of.
exportable godbds and importable goods are not the same.

This can be seen in Figure 3;6, showing the ratio of

percentage change in the price of exportable goods to

the change in the price of importable goods. Since the
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.
ratic¥is significantly'different from 1, we do not agg}egate
importable . and exportable gooas.

The wage—r?te variab}é'is derived from Wages, Salaries
and Supplgmentary~habour Income diyided by total laﬁour:
emploYed. The data of labour emp}gybd are inﬂ£erms of: |
numbex 6£ people rather than inwterms of man;hqurs. qu
reason is that. our model i? specified -in this way, and
quarterly data of man—hpurs are not available. Consequently,

A

this proach ignores some adjustmgnt in the labour market

that arises when man-hours change. The unemployment -rate
is calculated from monthly data‘*by a simple average.

°

We follow the TRACE and CANDIDE models in the use pf

~

N, S. real incemfé as & p,roxy‘forwIf (activit§ in the foéreign
magket), sin thé quarterly data of other Canadian trading =¥
partners are not available for the full periods of our

1Y

model. - : .
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CHAPTER IV

ESTIMATION PROCEDURE

The model we are,going to estimate corisists of equations
(2.72),7(2.73), (2 74) and (2.39), ‘which describe wages, the
price’ of non-tradables, the price-pfoezporéabinsd, npdoengioyment,_
respgctlvely; In each eguatlon, rlght—hand side variables
are‘expressed'as‘éxpected vq}ues. These expected values, in

. s/ - _
quantitative terms, can be expressed as distributed lags &f

the variables. ﬁotationally, we can rebiesent each equation LT
as . ) ‘ . .
Yo = B 478 (X 0w oo e Bm[xm]* + 8 [Yl + e
(8.1)

where Y # dependent variable
. -

X;.= independent variable (i = 1, ..., m)
Bj - coﬂstant‘(j‘=‘0fl,.3.,m,nr -
cey = -y&sgidual error, yhich consists of errors due to

[

adjustment and expectation mechanisms. °
We do not have prior information on the nature of 'the error

term. The subscript(s) represents the distributed lag

L3 . -
" ¢ .

fupéti;n of the variabiei : < i?

Among thq\distributed lag é;ructures devei&bed so far;
we can‘distinguish ﬁho%classes:'iﬁfinitehl and fihite lag
[15,24]." A particular form of énfﬁnfrni‘ q%gg ttOEwécé;etlsc lag
structure. It is assumed in ‘this strufture that an expected

value is a declining geometric #keight of * - past values. .




£

" the shortness of social memory®,

In the class of finite-lag structures, we have two
) eneral categories: unrestripted finité lags and restricted
finité lags. It is assumed ix® an unrestricted finite 159

structure that an expected value is a certain weighted average of

t

+ past values. The weighting coefficients are not constrained to

any distribution.
¢ T
= o+ a. . + ... + a. X, .
]* - %507 %, x],t-l o éj,n j,t=n -
< ~ : (4.6) ) °

-

1f each expected vasiable follows .the unrest{i:tea finite

) e c
lag of order up to one period, equation (4.1) becomes N

»

Y =

\t Bé + Bi'xl,t—l + ... + sﬁ Y + e

t-1 :
(4.7) )

Equation (4.7) is identical.to eguation (4.5) except for the

error term. Hence, under conditions ‘specified above, in the case
in which expected vqlues have geometric lags, the form of the "
equation tQ,be estimate§ is identical to the form of the equation
in the case in which expected values have unrestricted

finite lag structures. In general, the unrestricted
’
finite lag structures of expected variables on the right—

. hand side of equation (4 1) have the following form.

.=B +BJ§1 “1,1X1 - +

' d
% , .
Bn Tai qn Yoo * 8 T ' ’
: (4 8)
¢
. 1f we’ assume t there is only one expected variable on the

right~hand 31de of equatiofi (4.1), 3guatipn l4.8) becomes~
\, ' A Y

- L N £y
¥
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t | ©(4.10)
where w. = ] a. = weighted toefficient. This weighted
coefficiént is unrestricted in the case of an unreét;icted
finite lag. If the weighted coefficient w is.restricted
to a certain distribution by the approximation of a

polynomlal of degree k, we have a polynomlal lag structure

of order n and degree k. . —_—
k-

= 3 i :
WT iSo Yy T X ‘ (4.11)

Substituting equation (4.11) into equation (4.10), we have

"k
= g 2 -2 1 .
Yt Bo * 1=1‘[ i=0 Yi T ]xt--‘.‘ + Y (4.12)
£ @ q i ) . |
- ' : - -
. Y, =8+ &, i [éél 'S xt_%] e (4.13) 5
"~ i 1 '
Let zt,l = %él T Xy _. i eguation (5.13) becomes
g :
Yt = B(’) + o Y toi + et (4,;14)

The Ordinary Léast‘Squares (oLs) estimates of Bé and i -
(i=l,...,k§, in equation 14314)'at; the Best Lineai Unbiased
Estiﬁators according to the Gauss Markov theorem[15). Further-
more,‘it has been sho;n,that the OLS estimates of yi's, and .\ ¢
hence wT'sa are mg;éfefficient than the dirgctnﬂltimates 4

of w_'s' from equation (4 10) if the restriction on the shape

of the weighted coefflcients is corrqpt, and 1f the degree of
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polynomial is less than the maximun lag period, i.e.,k<n[15].
If the right-hand side contains lagged eq&Pgenous variables, the OLS
estimators‘ofvequaﬁion (4.14) will have different progfrties
depending on assumptions concerning the error term. If the errors
of all observations are normally and indeﬁendently distributed,
the OLS estlmators will be biased but consistent. If the
error term is autocorrelated the OLS estimators will begome .
inconsistent. However, the asymptotic/bias of the OLS
estimators is sﬁall when exogenous variables exist on the
right-hand side of the equation(38]. Even though there are
some other consgstent estimation techniques, e.g.,
instrumental variables [37]), they are verg difficult to apply
to our model because we do not know the exact form of the
estimated equation [55) . - For that reason, we use

OLS to estimate the parameters under the null hypothesis

v : , i
! that no serial correlation exists. The validity of this

ndIl hypothesis is then tested.

\ -

To ‘summarize the discussion, we note that -each distributed
lagged varlable can be represented elther as an unrestrlctedﬁ

lag,or as a polynomial™lag of order n and degree k. In our

-

estimat}on,the maximum degree of.polynomial is 2, aﬁa the maximum
2 lag is 12 periods This ch01ce is based on two con51deratlons .

i) maximum lag used in RDx2ﬂmodel of the Bank of Canada

L)

,is 12 periods (i.e., three yeéars). This model is fitted

'exclu31ve1y W1th polyndmlal dlstrlbuted 1ags[57] ‘ X

r\\ © i) The hlgher the degree of polynomlal ‘the greater is




*

the problem of_multicollinea¥i§y. Preliminary estimation
favoured the condition that the maximum degfee of polynomial

is 2. .

The maximum lag of 12 periods is also used for the unconstrained
lag structure. This formﬁiation means that we have many
different possibilities_for each distributed lag variable.
Thérefore, [Xj]* canqbevrepresented as one of the following

variables or as iispmbination of these. ' -

L 4
Xpr Xy ﬁiaz' ee o X0 (4.15a)
n ” ~

éél Xeoo 5 0=1,2,...,12) h (4.15b)
N
N ’ .

%gl T Xt_T ; (p=l,2,...,12tf I (4.15¢)

13 n 2 . . - ' .
) . Tz=1 T xt"'[ i n=},2,...,12) (4.154)
: ' r~ '

The set of péssibilities of [XjL in equations (4.15a),

(4.15b), (4.15c) and (4.15d) are applied for -all expected

variables in the model except the unemploymeht rate. The

functional forms of the unemplgyhent rate variableare [U"f]nl P

and [U”]“2 , where [U*] is defined as

i) the unemployment rate U ( expressed as the percentage
4 ‘ " «

* L]
of labour force unemployed). This u loyment rate takes °
t all ppésibitigge§¢of [xf], in (4.153), (4.15b), (4.}5c) ?nd
§ . (4.35d) . _ r 1 ’
ii) O, , U .., U

k=1 7. vt 7 Vt-8
3

where U, = (1/8) U, + (1/4) fél Upy +. 00/8) U, . This is

& ’ ' .

e




-
tﬁe definition of an unemploymen# rate variable used by Bodkin
et.al.[i].

iii) average of two quarters and lagged from zero to
seven quarters; average of three quartees and lagged from
zero to six quarters; ..... ; average of eight quarters and
lagged from zero to one qaarter; average of nine quartersy <
.and no lag. This scheme is adopted from the definitiﬁn of

¢
_ the unemployment rate variable used.by Lipsey and Parkin [36].
[ 4

In equations (4.15a), (4.15b), {(3.15¢c) and (4.15d), we
also use current va;iables. Theoretically, an expected
value at .any moment can be based only on past values.
However, if the interaction time'ip too short, there wiil
be no change ‘shown in our data. Therefore, if we find
empiricglly a current endogenous ;ariable onfthe right—hand
side of equation (4.1), we assume that ;he‘decision on this
variable is made before the value of the left-hand side
variable is set. This assumptién is similar to the one
usually made in estimating price equationé,namely,the output
decision is made prior to the price decision.

'The central problem here is ﬂow té choose one or a
combination of a few possibilities for eaqh distributéd lag
vafiab%e.‘ This is a common.problem in empirical work where
lagged ;ariables enter a model. 1In a paper presenteé
at’the University éf Western Ontario , Professor Nagar has
propﬁsed a scheme to determine the order andadeéree of

e - - : -
~_~Polynomial distributed lags [43]. According to. this scheme,

14

- y

70




the combination of order and degree of a polynomial distributed

lag is the one which minimizes the variance of. the estimated
parameter. The paper aeals only with one distributed lag -
variable on the right-hand side of an equation whose intercept
- is at the origin. Furthermore, the proposed scheme .is designed
specifically for poiynomial distributed }ags. This means
¥ that a prior restriction must be made on the expectation ’
hypothesis of each variable. . v '
In practice, most economists usé the strategy of trgal
and error, in which different possibilities of a variable
are tried. The selegted form(s)are the one(sx which give(s)
the highest R? or the greatest reduction im the sum of squares
- of errors. The criterion of minimizing the sum of squares of v ‘

errors is criticize8l on the ground that the more variables

there are in the equation, the less the sum of squares of

—
~

errors is. .EBregzgr, the selection procedures are never

L
.

described expliéitlyTﬁ?ﬁmaggjggff?cal works. In the

following, we describe our SE;SEégyTuh}Qh ises the

~

same criterion as in mdst empirical works but seems to be—__

;3 ~—

» £ _ .
meiﬁ logical.

Refering to equation (4.1), we have to choose an

5 S

appropriate form of [xj], among all possibilities discussed

above, conditioﬁally on any givep forms of other distributed

¥

1ag‘§ariab1es.- The appropriate variable would be the one

which has the highest partial correlation with the dependen

3

.variable partialed on the Yariables conditionally chosen in

4 . . . . " )




the equation. The entering of this variable will make the
greatest reduction in the sum of squares of errors among all o
other possibilities of ij]*. Alte;natively, the;entering
variable will make the greatest imﬁ?ovement in Rzyof the
equation. To determine whether or not another possibility

of [Xj]* should enter the eqhation,,the criterion is how

this new variable significantly improves the predictive power
‘of the model, i.e., how this neﬁ variable significantly

reduces the sum of squares of errors. To this end, step-wise

..
regression analysis coupled with the analysis of variances

can be usea to choose the form of [Xj]* . Therefore,
conditionally on the existing fo;m of other distributed lag
variables in the equation, the choice of the appropriate
form for fX ]*/;s not biased due to the order of entering
\Hiiﬁerent p0551b111t1es of [X. ]* . Furthermore,  conditionagly
on the foxms of other dls;rlbuted lag variables, the'estimated
‘parameters of (Xj]* are the Best Linear Unbiased Estimators |
if the assumptions of OLS held.
The calculatéon steps are: )
l) Pfedetermined ferms of all ethe? expected variabiee~

L) ]

except [x. ]* are "forced" into the equatlon. .
\
2) The partial correlatmon coefficient and F- statlstlcs

\(square of t- statlstlcs) of each possibility of [X., ]* are -
caiculated ' ' _ // ,
&

3) Among all p0551b111t1es of [x. ]*lWthh have F-statistics

cu‘eateJ: than the mz.m.mum "F to enter", the one with % he highest




- -~
Q
"

f—value will be added to the eguation.

4) The regression coefficient, its standard error and
F-value of all variaSIes in the eduation are calculated.

5) If any variable of [ j]; , which is %n the equation,‘
has an F-value smaller than fhe specified "F to remove", the
one with the smalléét F~value wiil be removed.'

6) Caléulation is repeated from step 2 to step 5 for
the remainiqﬁ possibilities of [Xj]*. |

7) If no.variable is added or removed, the procedure

is terminated.

The next stage is to.move‘to another expected variable
rxj+l]* , keeping [Xj]* at the form selected in the first
stage. Stepwise regression, coupled with the analysis of .
‘\variancé, are used to-choose the appropriate form of rxj+l]*'
This iterative procedure is stopped wheﬁ the sum of squared
'residuals cannot be improved any fufther: This means that
no variable outside the equation ?as passed the critgrion
of "F to qnter" and no'variaﬁle'in the equation has fa?led
the criterion of "F to removém: ¢

~A few comments on our selection p;oced?fe are:

i) In e;ch step, stepwise regression is used after the
analysis of variance to gﬁooge an appropriate variable to
enter tﬁ? eguation. A usual criticism éssociated with the
use of stepwise regression alone is that this procedure

tends to discriminate agaihst the last regressor, and the

vatiables appearing in the final modél may depend on the

-

N

» . b

-

W




order in which Fhey are broughﬁ inﬁo consideration[59]. _This
criticism does not hold in our éase, since the variable is;
selected according to the criterion that gives the estxmated'i
parameter the higheit t-value, or in turn makes the most 0
reduction of the sum of squared re51duals[59]u7)

ii) If the minimum sum of squared residuals is the only
criterion, the number of variables can be added until we
have zero degrees of freedom, or a perfec£’f1t This is not
appllcable to our procedure, 51nce the inclusion of any

additional variable must pass the significance test,in which

the adding variable significantly improves the predicti ge

. power of the model. 4 . B

iii) A vériahle may be shown as significant at an early

stage,but when some other variables-are added, it may turn

.out to be insignificant. The insignificant variable will be

removed automatically depending '‘on the minimum t-statistics

Al

-

of

j;hhat‘ we qué{fy . )
The program we use pt each step to select the ;}nn

one particular distributed lag variable is BMD 02R stepwise
' i -

regression of the Health Science Computing Facility, Univer-

sity 0f California. 1In this program, a large number of
: 7S
variables can be handled efficiently. To move from one step

to the next, a simplified search procedure }s used [46,53]).
N :




CHAPTER V

RESULTS OF THE ESTIMATION

In thls Chapter, we report the reéults of our estlmatlon
and of the Chow. test on whether or not the st;ucture of the
model has changed significantly from one perlod to another.

l. The first flexible exchange rate period(znd quarter 1956
to lst quarter 1962) )

‘

There are four equations in the model. We discuss the
estimated form of each equation separately.

l.i Wage egpat&on.

\ »
-+ ™ The estimated result of the wage equation in this o
period is N : | ‘
[d 1n W], = -7.9063 x 107> + .03874[u™") + .4239(d 1n N
o © o {=2.33) - (2.08) (4.54)
Y },.o;lsfd %n”pxjt&5,+ -1465{a 1n P.), .
ERREER + 2o+ $14.77)

o+ 2109[zm (d 1n pJ +d1nE )J
" (3 22)

. ’ . g
. L Tt X . 5.1)
R? = .840; D.W. = 2.2; d.f. = 18;.Fyg g = 18.8; N = 24

The numbers in parentheses are ‘the t-statistics of the
correspohaing eetimateé pa;amater..
| D.W. = Durbin—Watson statistiéa3
d.f. = degrees of frqedom .
‘N = number of observations

/ .- . '
F Fystatistic~ for the whole equation

- 75. . o ‘ S



All coefficients in equation (5.1) have the expected

siéns.‘ As indicated by the t-statistics, all esti
parameters are stauistically significant at over 95%
confidence level. The F-value for the whole equation,
which indicates how well the right hand side variables
explain the dependent variable, is significant a;?over 99%
confidence level. The rate of change of wage; does nou
enter ’ the right hand side of equation (5.1).
In such a 51tuatlon, the Durbln-Watson statlstlcs can be
used' to test the validity of the null hypothesis that.
'thereAis no first order auto-correlation in' the wage
" equation. The value of Durbin-Watson statistic shows
that no negative auto-correlation exists at .625 significdnce
level. To see how good the estimated equation is, a
comparlson between actual and estimated values of the rate J
of change in money wagyes is presented graphically in
Figure 5.1, TEe estimated values trace quite well the
actual values of the depepdent variable.

It is obserVed 1n equation (5.1) that the current

value of d:'ln P and[ULendogenous varlables areon the

X
right hand side. . As discussed in Chapter IV, when a
current ‘endogenous variablewis selected, we assume that

the value of this Varlable is known before a decigion is

mads on the endogenous variable on the left hand side.

Since the 1nteractlon u;me is too short, the avallable

data cannot pick ‘up the difference .in the sequence.
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Nevertheless, from a purely econpmetric point of view,‘if

d 1ln P, ad [U) are correlated with the current error term

X
-of @ In W, the .estimation of equation (5.1), in generéI,

has a certain degree of bias,and is inconsistent.

Theoreticéllf; it is very‘difficult to'apply SOmé
conéiséent estimation techniqugq to our case sipce we do
not know the exact structure of ‘the médel p;ior to the
estimation. Theil has Ehown that Two Stage Least Squafés ‘
(2SLS) yields.inconsistent estimators if there is a
specification efror of neglecting one variable [55].
.4’(EmpiricallyJ Bodkin et. al. éstimated wage and price
equations for the Canadian economy; their results indicate
that estimated equations using OLS and 2SLS are mnot
significantly différent[3]. Therefore, we accept the form
of equétioﬁ (5.1, éﬁa.?se this équétion for further
analysis of the model. = . ' -«

1.2 Equation describing the price of non-tradable goods.

The estimated equation’ is
: \
L ]

~5.749 x 1073 + .0872[d 1n Igdeoa Y
(-3.72) (3.69Y

[d In py], =

\"\ &y
J o, £
+ .0736[In (a 1n by + d 10 EN],
(2.66) . <

¢ ¥

+ :gis[d~1n Wl o ¥ .3018[d In W] _,
(6.35) (5.31) '

+ .4773[a 1n P.], ., + .1074[d In P ], +,

13.59) - (2.08) .

{5.2)
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distribution of the following variable[18];

h=[1-.50.))/IN/1 - N . Vb))

where D.W. = Durbin-Watson statistic
N = total number of observations

6(b1)= estimated variance of the mEst recent lagged
. . : %

endogenous variable. S
We can test h as a standard normal variate. The test is
asymptotically valid for the case of a large sa?ple.

Using the information from'equation {5.2), we have
h = .64 (5.4)

This corresponds to the probability of .2611 for the
right hand tail. Therefore, the null hypothdsis cannot be
rejected even at a 75% confidence level.

The actual and estimated values of the price of non-
tradable gopds in the fi§§t period are presented in Figure 5.2.

~—
1.3 Equation describing the price of exportable goods.

The estimated result of the eqdation for the pricg of

exportable goods in the first flexible exchange rate period is”
= -21.2071 x 107> + .5045[Zn.(d 1n P + @ 1n EN]

[@d 1n P_]
~ X't (-3.88) (8.89)
+ .3844[d 1n I

+ .2037[Zxa(d in Pj + d 1ln Ej)]
(5.81)

- oo

(387) M t-6 dit-1

+ ,2668[d 1n W)
(2.86)

+ .0273[@ 1n P

]
(2.6) N't-12

t-9

~+ .1633[a@ 1n

P,
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2

R® = .9023; D.W. = 2.223; 4.f. = 17; = 26.15; N = 24

B

All estimated coefficients have the expected signs, and

Fe/17

are significant at over 95% confidence level. " The smallest-,
t-value is from the lagged endogenous variable, but the
coefficient 'is still significant at 95% confidence levél

for a one tail test. This is an appropriateWest for the
variable, since from the theory we expect that the sign of
the parameter must be positive. In equation (5.5), the
variable d{ln Ifs is not included because its influence on
the price of exportabies is insignificanf. As discussed

in ChapterIII, we use U.S. real income as a proxy for

d{ln I The insignificance of U.S. real income in

f).
equation (5.5) does not imply that the export theory is
_incorrect. Rather,this means that the proxy variable is
not good enough, or the activity of the foreign market
does nat change significantly tthUQhOUtr t;; first -
estimation period. Whatever the reason could be, we
let this variable be absorbed by the error term. The
implication of this decision is that the export demand for
Canadian goods depends only on the relative price of
Canadian and foreign produced "exportable goods". The F-
statistics of the overall equation is-significant at 99%
confidence level. Furthermore, judging“from the valué of

2 ; the exclusion of d(ln If) does not significantly

R
affect the explanatory power of the estimated equation.

Since the Durbin-Watson statistic is greater than 2, we

% /




/5 83
should test for negative serial correlatlon To do this,

the relevant Durbin-Watson statistic is 4 - 2.223 - 1.777.

The existence of a laggedi;ndogenous variable in equatign

(5.9 requires a correctxggst based on the norm;l variate p,
h as previously mentioned. Given the information in

equation (5.5), we can calculate h according to equatio?f(5.3).

\
A
AN

)

h 5 -.5912 : (5.6) °

This corresponds to a probability of .2776 for the righ£
“hand tail. Therefore, the null hypothesis cannot be
fejec£ed even at a 75% confidence level.

Actual and egtima%ed valp_es of tmmmprice of exportables
in £he first flexible exchange rzte period are presented in
Figure 5.3. ‘The predicted values track quit; well the

actual values.

1.4 Employment equation.
The estimated form of the equation in the first

flexlble exchange rate perlod is:

[d 1n L], = -6.1338 x 107> + °°29[7'21 2 (Em, (d 1n p) + @ 1n EI)) A
(-4.2) .- (5.80)

, J 3
+ .0715[2;53. (@ 1n P) +a 1n D], o+ .1575[a 1n T,),
(2.99) ' . : (4.01)

»

+ 0806[d In I .4646[a In W] _, +.558[a 1ap), .,

ele-1g
((2.16) o (( 7¢13) (9.71)

e
+ 3515[d In P + 2544[d in L]

X]t 12 t-3

(6.15) . - © (3.60)







2

R™ = .9321; D.W. = 2.17; d.f. = 15; F = 25.84; N = 24

8/15

ﬁll_estimated coefficients have the éxpected signs and are
significaﬁt §t over 95% coﬁfidence ievel. The values for

R2 and the F-statistic indicate the sigqificant explanatory -
power of equation (5.7). To test for negative éerial
correlation, the Durbin-Watson statistic is 4 - 2.171 = 1.829.
Given the null hypothesis that no serial correlation existé,

the correct test based on the standard normal variate 'h of

equation (5.3) is:
h = .4459 {5.8)

This corresponds to .33 probability of the right hand tail.
Therefore, the null hypothesis cannot be rejected é%en at

a confidence level of 80%. : -

Actual and estimated values of 'd ln L are presented
in Figure 5.4. The predicted values pf the percéntage

change in employment track very well the actual values
e

_through out the estimation period. e

2. The fixed exchange rate period(3rd guarter 1962 to lst
gquarter 1970).

2.1 Wage equation.

The estimated wage équation for the fixel qxchaqée

rate period is:
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3

o . ’ . . B .
in 03 [u~2 ; 4+ q )
[@ 1n W], = .1203[u"") + .0865[zm,{d In B} + d 1n D],

é {(3.31) - {1.49) .
© s ek | 3 2
. +.1776[ 2,1 1 py), )+ .059[ 2 #d 1n Py -]
{1.77) , (4.10) _
~ N N (Stg)
/ -RY, = .5218; D.W. = 2.51; d.f. = 27; Fy 5y = 7.3; N = 31

/
All coefficients have the expected signs. The constant is \

insignificant and is removed from.the equation. The
estimated coefficient of d(ln Px) is significant at a 95%
confidence level for a o¢ne tail test. However, the

X
at a 90% confidence Yevel. The Durbin-Watson statistic

coefficient of ITZHB(d 1n P2 + @ 1n EN)] is only significant

of equation (5.9) indicags that we have to test the
hypothesi3*6} residual indepéndence against the alternative
hypothesis #what the disturbances are negatively corfélated.
The relevant Durbin-Watson stgtistic is 4 - 2.51‘; 1.49.
This indicates that we cannot reject the null hypothesis

at a l%'significance level. However, at-a 5% signifiéance
level, the Durbin-Watson statistics is incénclusivef We

next use an approximation propoéed by Theil and Nagar[54].

This shows that the null hypothesis is rejected at 95%

+1

! confidence level. Since the problem -of gqriai correlation

of the disturbances is not removed satisfactorily, we

< v, -

f

7 re-estimate equation (5.9) by assuming that first order

'— auto-correlation exists. The wage eqﬁatfon adjusted for ™




the first ordet aufo—correlation is:

[4 1n W), = .0961[Zm (d 1n B) + @ 1n BN, ,+ .1294[u™%]

X
(1.6) : ) 14.01)
(2 ey, ‘
+ .1609{,Z (d 1n py),._, ]+ .0603[a 1n B ], , ‘
(1.68) . (5.25)
4
R = .5452 ; D.W. = 1.61 ; d .f. = 26 ; N = 30. _J

' (5.10)

Comparing equation (5.9) with equation (5.10), the estimated
coefficients are veyy similar. Since equation (5.10) is
batter than equation (5.9) ia terms of t-statistics for the
estimatad coefficients, we use equation (5.10) as the
estimated wage equation under the fixed exchange rate period.
In equation (5 10) , all estimated coefficients have expected
signs and are slgnlflcant Actual and estimated values of

d 1n W are presented in Figure 5.5.
’

2.2 Equation describing tfe price of non-tradable goods

Estimated equation of the price of non-tradable goods

_~ in the flxed exchange rate period is

~1.468 x 1073

, oI 3
CIRES AN + .0896[Zm,(d 1n Py + d 1n BN,

(-1.31) (2.60)

+ .0833[d In I, 4 + .7041[d 1n Pl ey
\ (2.16) o (5.17) o

+

+ .0827[a 1n Py
(1.88) -

.0238[d .1n w],c‘_l

{1.98)
- {5.11)
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. ‘.
R® = .8541 ; D.W. = 2.10 ; d.f. = 25 ; Fg a5 = 2927 ; N = 31.

*  All estimated coefficients have the expectéed signs and are
' significant at over 95% confidence level, except the constant
term.' The t=value of tiis constant term is signi%i t at
; 90% cénfidence level. The F-statistic of the wh§§Z equation
is significant at over 99% confidence level. Sirce a lagged
endogenous v§riab1e exists on the right-hand side, the correct
test of the null hypothesis” that no serial correlation exists

in the error terms must be based on the standard normal variate

(h as discussed previously.
h = .44 . - {6.16)

This corresponds to .33 probability of the right-hand -tail.
Therefore, the null hypothesis cannot be®rejected even at a

70% ‘confidence level. Actual and estimated values of d 1ln PN

are presented in Figure (5.6).

2.3 Equationdescribing the price of exportable goods

Estimated equation of the price of exportable goods in
& i »
the fixed exchange rate period is

3

. - _ _ . . j
[@ 1n p,], = -24.7472 x 107 + .573 [Zx;(a 1in Py + d 1n E7)]

, tl1
(-3.99) }4.:2)'

+ .4939[2 m, 4 1n Py +d 1n BN+ .3834[d 1n 1

(5.23) . © ' (3.42) b1z

+ .1458[Téltd n 1), o]+ .2449[a 1n W],
(2.83) _ (1.72)

+ .4132[a 1n P ], o
(3.14) » \ {5.13)
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2 =10.38 ; N = 31.

R® = .7203 ; D.W. = 2.31,; a:f. = 24

? -

All estimated coefficients have the expected éigns and ar?/’N

F Fes24

L]

significant at over 95% cénfiaencé level. The F;statistic’-
for the. whole equation is also significaht. To test the
null hypothesis of indepena;nt disturbances versus the
alternative hypothesis of neéétive autocorrelation, we use

equation (5-3) to calculate the standard normal variate h.

h = 1.25 _ | ‘ (5.14)

Vo
.

Y L d ) . ) - : /\ ”
. - This .corresponds to .1075 probability. Therefore, the null

hypothesis cannot be rejected at-a 90% confidence level.

Actual and estimated values of 4 ln P are presented in,

X

Figure (5.7) )
2.4 Egployment equation

”
I

The employment equation in the fixed exchange rate period
is ‘estimated by adjusting for first order serial correlation

simitar to the estimation of equation {5.10). 'The result \is -

s . 5 :

[@ 1n L], = .1754[f§lcz;mjcd 1n pJ + a 1n ), ]

. ' (5.11)

o+ -2482[3x; 1n P3

+ .2916[d 1n I 2

, -
{3.84) (1.82)

. 9 ' .
»+ 0491, Z.(d n 1), ,}+ .5168[a 1n 1]\

(2.63) - - . (3.90) X
- .1676[a 1n Py ], _;, - -2361[a In W] _, -
. (-2.17) (-1.79)

-

- .2776[a 1n P ], _,

(-1‘33)
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R® = .7533 ; D.W._; 1.99 5 a.f. = 22 ; N = 30
.
All estimated coefficients have the expected signs, and
are significant at a §5% confidencg level.

Actual and estimated values of [d 1n L] in the fixed
exchange‘rate pe;iéé are presented in Figure 5.8.

-
3

3. The second flexible exchange rate period (3rd quarter

14870 ﬁq 4th quarter 1973).

3.1 Wage equation.

f

d The wage equation of the second flexible exchange
rate period is estimated by adjusting for first order

serial correlation similar to the estimation used for
, ¢

eguation (5,10). The|¥esult of thtis estimation is:

94




95

OL6T 696T 8961 96T 9967 S96T 145120 €961
A A A A 4 A Y 1 o A - 4 e A A A A A P - - | W ‘
A I
! N b 0

\ \ ) ~. {

- d ! \ /

I \
— ‘ / ‘4. ‘ 3 mOO'

’ ) i
|\ \ 4
4
W N I /\
! N
| VA TN A \ :
// ’ \ / / 4 b o.ﬂo
y / - \
— f \ /
= \ \
\{
( /
\ b STO0°
" -potxad ajex abueyoxa paxIy aya ut (1 uy p (7TuDep
Jo santea (°°) paiewrisa pue (—) TeEN3OVY 8°S sxnbtg v




96
€

- -2 j j
(d inw], = -.2209 + .7548[2@5(d 1n Py + d In E)], ,

{(-5.24) (6.14)

+ 1.12[2/Ww + Ut—l)]t-l + .4762[d 1n Py lics
§ (5.75) (3.80)
+ .0083[a 1n PN]t—ll
b (3.23) :
(5.16)
2 - - — - — - - —
R - -8778 1 d-f- - 8 I3 F4/8 - 14036 ! N - 13

All estimated coefficients have the expected signs and are

significant at a confidence level of over 99% . The F-
statistic for the whole equation is also significant ( at
over 99% confidence level ). Actual and estimated values of

[d In W) are presented in Figure (5.9).

3.2 Equation describing the prfce of non-tradable goods

The estimated equation for the price ‘of non-tradable
goods in the second flexible exchange rate period is also
adjusted for first order auto—correl;atj.on‘. The result is

[a 1n p§]= -.0289 + .5671[d 1n Iglpoq * .348[a 1n P
(-10.5]) .(25.42) {20.52)

o

.9 . .
+ .0006[75172 (Imjtd in PJJ( +d 1n EJ))t._.,.]
(7.60)

+ .3504[d 1n P ], _, + .3988[d 1a"W] ..
(4.86) (13.77)

+ .3154[d 1n p.], ,

(40.31) : ’
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R? = .9955 ; d.f. = 6 ; Fge = 221.58 ; n = 13

“

All estimated coefficients have the right signs and are
significant at a confidence level of over 99%. The high
‘explanator%’powar of the equatibh’is indica£ed by the values
of R2 and the F-statistic . Abtual and estimated values offa In PN]
are presented in Figure 5.10. We observe that the predicted
values of equation (5.17) track very well the actual values

throughout the estimation period. ,
1 -
\ I

‘ . |
3.3 Equation describing the price of exportable goods

Similar to the equations of money wages and the price
of non-tradable goods, the estimated equation of the price
of exportaple goods is adjusted for first order auto-

correlation. The result is

i

=.1405 + .2855[Fm, (d 1n P} +d1nE)),

»

[a 1n P ],

T 820.23)  {4.15)

4

K 3, 4 10 gl :
B .oae[ij(d In By + a 1n.E)] + .3649[d 'l 4],
(14.39) (7.41)

+ .1348[d 1n P}, o + .0181[d 1n P, .,
(3.54) - . (17.84)

7
+ .4088[a'1n W), + .0139[ Z PtaIn 1), ,]
(23.94)

(8.96)

A5.18)
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" All estimated coefficients have the right signs and are
. - . N [

T

iignificant at a confidence level of over 99%.. The F-value "
of the whole equation indicates the high  explanatory power

of equation (5.18). Actual and estimated values of(d In Px]are
presented in Figure 5.11. The predicted values of equation

(5.18) track very well the acdtual values thrqughout the

A ]

estimation period.

3.4 Employment equation

The estimated employment equation for the second

flexible exchange rate period is

[d 1n L], = .0210 + .1376[In,td In P} + d 1n ED], .,
T (5.00)  (1.98)

.0859[ij(d ln ) +4d 1n E))}, _, + .l088(a 1n 1], ,

+
(7.13) | {2.33)
2.
+ .0407( Z; 7%4@ 1n 1, ]+ .0972[a 1n 1],
(4.30) 1.47)
-.1899[a 1n w]__. + .319[a in P, ], ,,

(-5.25) . (8.85) °

8 .
+ o068, Z T ta 1 p), ]
(4.16)
(5.19)

2

R = .9894 ; D.W. = 2.14 g 4-£. =5 = 58.40 ; N = 14

~p

Fg/z
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All estimated coefficients have the expected signs.
Judging ffpméthe t-statistics, all parameters except those
"associated wi£h v[Zn%(d 1n Pi + d 1n Ej)']t'_7 and [d 1n L]t—l
are significant at & confidence lével of over 99%. The
coefficients of the two ﬁéﬁgioned variables are significant
at 90% confidence level, ‘The F-statistic of the whole
equation is also significant at over 99% confidence level.

To test the serial correlation of equation (5.19),
we use the null hypothesis of independent disturbances.

The corréct test is based.on the standard normal Qariate

h of equation (5.3). .

h = .288 ‘ (5.20)
This corresponds to .38 probability of the right hard
tail. Therefore, the null hypothesis cannot be rejected
even at 70% confidence level.
Actual and estimated values of [d 1n L]are shown in

Figure 5.12. The predicted values trace very well the

actual values over the entire period of the estimation.

v

The above estimated results are based on the three
sets.of data cérresp@hding to the first flexible, the
fixed,and tﬁe second’flexible exchange rate periods of the
Canadian economy. The decision to separate the data s?f
intovthree perigds is that economic expectation and/or the

structure of the model may change from period to period.

To test statistically this‘"prior information"”, we use
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(' »
the Chow test with the null hypothesis thafnthe structure
of the model does not change significantly from period,

to peried(27].

4. Chow test of the structural change of the model from

one period of the exchange rate to another.

Let the model with a unifiqd structure fram 1956 to

1973 be represented as

Y=XB + U (5.21)

'\
and estimated models corresponding to the three periods

To test whether or pot systems

&

are:
]
Yi = Xl Bl + Ul . (5.22)
Y2 = X2 Bz' + U2Q (5.23)
Y, = X5 By t. q3> . ., (5.24)
N .
where Y, Yio YZ' Y. '= matrices of dependent variables
-, X, Xl, XZ’ X, = matrices of independent variables
: « L e
B, Bl’ Bz, B, = matrices of estimated coefficients
u, Ul, U2, U, = matrices of error terms.

5.22, 5.23 and 5:24

dre significantly different from system 5.21, we have to

specify the structure of matrix X

in system (5.21).
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The following hypotheses are made 8

1) The functional form of X is identical to Xl. This
means that the structure in the first flexible exchange
rate period does not change from 1956 to 1973,

: 2) THe functional form of X is identical to X2. This
means that total observed data from 1956 to 1973 can be
repfesented by the structure of the fixegd exchange rate
éeriod. | ﬁr

3) The functional form of X is identical to X3. This
ﬁeans that total data observed from 1956 to 1973 can be |
rTepresented by the structure of the second flexible
exchange rate period. )

4) The functional form of X is unrestricted,and is
found b; the search procedhre describéd in Chapte} iv.
This hypothesis implies that none of the above estimated
structures can be represented for the whole period.

Nevertheless, total observed data from 1956 to 1973 c£h

be represented by one unified structure.

The Chow test is related to the guestion of whether
or not the model, divided into three different beriods and
represented by 5.22, 5.23 and 5.24 , signifigantly improves
the sum of squared residuals compared to tﬁgd;nified | '
structure of 5.21. The improvement of the sum of squared
residuals 1s tested by means of an F-test. ﬂThis test is

valid as long as we have the usual assumptions that error




terms are independently aﬁd normally distributed. Hence,

. the sum of sguared residuals has a Chi-square distribution.
Under the null hypothesis, the ratio of two Chi-square
distributions adjusted by appropriate degrees of freedom
is an F-distribution.

To‘estimate the unified structﬁre of system 5.21, we
use data fmom 1956 to 1973 to re-estimate each equatioh of.
the model according to the above four hypotheses on tﬁe
structure of X . We found that under hypotheses kl), (2)
and (3), some astimated parameters have wrdng”signs and
are insignificant. Furthermore, due to the nature of
our estimation procedure, fo;-the same loss of degreesof
freedom, the sum of squared residuals of (5721) under the
unrestricted functional form of X must be less than or
equal to the sum of sqguared residuals under the other

—7N -
three hypotheses. The{EZGre,\Et is sufficient to report

the test results-under the hypd£§¥sis that the mat;ix X
of (5.2i) is unrestricted. These results are presented
in Table 5.1,from which we can reject the null hypothesis
that tge structure of the mgael does}not change from 1956
to 18973 at a .confidence level of 95;. We ,next, éo
pairwise tests to see whether or not the structure of the
model has changed significantly between: ‘

i)} the first flexiblg exchange rate period and the

3 Lid

fixed exchangé rate period.
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ii) the first flexible exchange rate period and the
second flexible exchange rate period.
iii) the fixed exchange rate period and the second

flexible excﬁange rate period.

Test procedure is similar to the above illustration, in
which system (5.21) covers two periods at a time instead
of three periods. These results‘are shown in Tables 5.2,
5.3 and 5.4. ‘At a confidence level of 99%, we can reject

the null hypothesis that the structure of the model does

not change significantly'from one period to another.

v

5. Discussion of the estimation results.

We haye\;ghorted.our estimation results for three
different periods of the exchange rate and the Chow test,
which consistently reject the null hypothesis that the
structure of the model does not change significantly from
one:periodﬂof the exchange rate to another. The estimation
of individual equation shows that most coefficients are
significant at over 95% confidence level. The guestion
raised at this point is how seriously can we rely on the
estiffation results and on the testing significance.

A complete analysis of this question is far beyond
the scope of the thesis. However, at the present statevof

the art, we can say how éeriously we can rely on the model

lor any model) depending on what we want to use it for and
, -
how we view the system (12)
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In our analysis, we use classical statistics coupled
with economic knowledge to construct a model for studying
short run adjustment paths of prices, wages and employment
after a gévaluatipn or a change in. a selecfive commercial
policy. In the process of building the model, we spell
out as clearly as possible the quality of the data, the
exact estimation and testing proceduré% that make up ousx
model. Technically speaking, the reported confidence levels
of estimated parameters and of testing significance are
valid within the conventional framework of classical
statistics.i.e. 95% coﬁfidence level.

"We did not do the following: (a)} specify a "loss"

function which depicts clearly how much of a penalty is

imposed when, for example, some estimated parameters are

Pl

o

" "bad".
) (b) formally take into account
all information concerning the economic system, quality
of the data and the knowledge of estimation techniques in
the estimation of the model and in constructing the
confidence limit. The loss function in (a) and formal
prior information in (b) depend on the subjective
.preference of model users. This is not the scope of the
thesis. N
Thus, our work is limited to an empirical proposition
subjscted to quallflcatlons whith have been specified.

Thls empirical prop051t10n, when used, w1ll enter as a

.
[

112
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component in the decision analysis of a user. Staying in
the limited goal as.an empirical proposition using
,classical statistics'as a tool, we have a model estimated
in three different~periods of the Canadian exchange rate.
The model‘ls suitable for studying the short run effects
of a devaluation or a change in a commercial policy. All
-
estimated coefficients in the model are significant. From
the discussioh in Chapter IV, the selection procedure uséd
in our estimation is free from bias due to "human"
experimentation with different specifications and different
variables, ‘

We observe in equation (5.1), (5.10) and (5.16) that
all disaggiegated prices significantly influence the wage
equations. The direct price effects onvwages are at
d}fferent weights and different time lags. In the'fiﬁpt
two periods of ‘the exchange rate, the response'of wages to
the prices of exportables, of importables and of non-
tradables are in a decreasing order respectiveiy. However,
in the third period of the exchange rate, wages are more
sensitive to the price of importables than to the price
of exportables. 1In all periods, money wages respond more
rapidly to the prices of external sectors than to the
price of non—tradable‘goods. This analysis is baséd only
on the wage equations and does not take into account the

the iag structure and the internal dynamics of the whole .

model. To take thgsg into account, we have to simulate

-
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the model. This will be discussed in the next Chapter.
“simulations will be done' for the three ﬁexiods of the
exchange rate when.a\észéluation or a ?ﬁ&ﬁée-in a commercfél
policy were suddenly imposed. These‘régreseqt'the shock '
solutions. Comparison between a shock solution and a
reference solution yields multiplier ' effects of the shock.

We will discuss , in detail in the next chapter, the

concept of multiplier analysis and the results obtained

from our model.
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of the eiéhange rate to another. ' Our hygothetical experiment
assumes no structural change of the ﬁodel and is designed
to demonstrate the effects of only one shock at a time.

In Appendix E, we report ﬁultiplier effec£s"derived
ffom-the simulation results‘of a 1% devéluation of the

. Canadian dollar against all other currencies (Tables E.1,
E.2 and E.3). These.multiplier effects are presented in
‘Figpres E.l to E.12 for percentage changes in wages, prices
and employment; We next calculate the cumulative effects
and report these in Tables E.4, E.5 and E.6 (Appendix E).
The cumulative effects are presented }n Figuke 6.1 as
solid lines.
' Similarly, muitiplier effects derived froﬁ a'1% change
in the domestic price of importables and from a 1% change_
in thegforeign price of Canadian exports are calcuiated
7and tabulated in Tables E.7 to E.l2. We then calculate
the cumulative effects and summarize these results as
broken lines ;nd.dotted lines in Figure‘ﬁ.l.'

Thus all of our results are presented in Figure 6.1.
The.multiplier effects can be read from the slope of/an
appropriate curve, whereas the magnitude of a curve éives
the size of the response of an endogenous variable at any
time after the shock. Figure 6.1 i§ used to analyze the
multiplier effects in the next squfon. In deriving the results

from Figure 6.1, we assume no structural change of the model,
and leave aside the balance of payments problem caused

by a hypothetical shock.
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*

of these results are compared with empirical propositions

. » - *
suggested by other models. We close this Chapter by
summarizing our empirical findings and give some suggestions

for further improvement of the model. -

1. Meaning of the simulation
.‘,— . .
/
In thig’section, we first describe the characteristics
of our model and make a distinction between endogenous and
) .
¢ !
exogenous Variabrg§/§95 the purpose of simulation. We
/ )
then discuss the proéedure of the simulation and the
potential source of errors that may affect the results.
At the end @f this section, we argue that the comparison

of simulation solutions can be used to study the effects

»

of a shock which is .causedé by a devaluation.-or a change
in a commercial policy.

‘1.1-Characteristics of the model’

The model reported in Chapter V is noni;inear.and k\’—v//

dynamic. The non-linearity comes from the’ inclusion of

the inverse of the unemployment rate. Since there are’
lagged endogenogs variables, once the initial values

of exogenous variables are givén, thé system will generate
the values of endogenous vaéiables which are the results

of both simu1£aneous effects and the lag structure of the
dependent variables. Thig is the internal dynamic structure
of the model.

-

The d&namic properties of such a model are usually

investigated in terms of multiplier analysis. In this

11
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analysis, we have to identify endogenous and exogenous .
variables. Exogenous variables in the model are the labour

supply, foreign prices and the exchange rate. Endogenous

, variables are wages, prices and employment. The unemploy-

ment rate is endogenous in the sense that it is determined
by endogenous labour demand and exogenous labour’suppiy.
Given an initial qumplbyment ra?e, and values of other
variables on the right-hand side of the model, wages,
prices and employment are determined. In the next period,
the unemployment rate is affected by changes in the labour
suéply and demand.

Having identified endogenous and exogenous variables,
we now conduct differgnt‘typeé of simulations to study

the behavior of the model.

1.2 $imulatién and multiplier analysis o

In Chapter V, we reported the difference between
actual and %alculated values of the endogenous variable
frgm each estimated equation. The calculated values are
called the ex-poét forecast. At any observatfé; point,

the ex-post forecast is calculated from the actual values

~of the variablescﬁg the right-hand side of the equation.

L J
Hence by comparing the ex-post forecasts with the actual

values of the dgpendent variable, we can see how much
error is due to the structure-of each equation; resulting
from the specification and estimation stages. The perfor-

mance of ex-post foreeasts is imbortént for policy analysis

PR
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»

and for short-run projections. Since if the model does
not yield accurate ex-post forecast, the model multipliers
may not représent:the "true world" multipliers accﬁrately.
In general, a policy model must pass anotﬁer test of
stability. it was shown iq Chapter V that ex-post fore-
casts of our estimated equations trace quite well the

" actual values of endogenous variables. From F—statiétics
of the whole model, all ex-post forecasts are significant
at 99% confidence level according to classical statistics.
We will show in our simulation results that the model is
also stable in the three exchange rate periods.

The ex-post forecasts cover only the sample period.
If the forecast is extended beyond that period, we have
two additional s?urcesof errors: the prediction error and
the error from generated endogenous variables. These
errors are confined to the simulatfo£ of 6ne eqguation at
a time. This type of simulatioﬁ does not take into account
errors transmitted from one equation to others hue to the
simultaneous nature of the model.

The model sﬂ%ulation is desigped ton\bring out dynamic
effects within each equation and amagng different equations:
In this type of simulation, the whole model is solved
simultaneously from period to period. If generated
endogenous variables a¥e used instead of actual endogenous
variables, then within the sample period, we have errors

due to the specification and estimation of each equation,



{

errors transmitted from one equation to others and errors
from generated endogenous\variables. If £he model simu-
lation is extended beyond the sample periéd,'we also have
prediction errors.

Multiplier @nalysis is a useful tool to bring out-
the dynamic behavior of the model, &nd at. the sameléime
to reducé the effects of the‘errors caused By model
simulation to a mindmum. \This is accdmplished by running
two sets of solutions. One is called & reference solution
and the other is a "shock" solution. Exogenous variables
are'ddentiéal in the two éases except fOr one variable.
The‘expefimeht is designed to study the effects of changing
one variable at a time. This is -similar to comparative

’

statics used in economic theory. The difference is that

in comparative statics , we study the effects of a change

in one variable when the model moves from one equilibrium

to another; whereas in the multiplier anal&sis, we study
the effects of a change in one variable over a particular
period~of time, in which the equilibrium of the model is
not necessarily attained. If the model is stable, the
per pef%od effects of one shock‘in the model should be
reduced in maggitude as time passes, or the cumulative
effects of the shock should level off.

The advantages of the multiplier analy$is are: i) that
specific answers from pgriod to period can be given to

guestions on what hap%eﬁs to other variables if there is

119
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-and, ii) that the dynamic structural behaviour eof the -
‘ I . X ‘.
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a change in ohe exogenous variable at a particular time

model can be taken into account wi%ﬁ”éﬁminimum of "hoise"’

from the model. These are the properties we need for

a
>

deducing empirical propositions coacerning. the issues

set dut in Chapter I. ’ .
p .
L §
1.3 Shocks due to a devaluation or to a
change in a commercial policy

In our model, we arg:interested ih the effects of a

o\

change in the exchange rater We-first estimate the model,
. ,

without taking into account the rafﬁs_of import tax
and export subsidy. ) ) '

a

Therefore the fluct%?tibn of the domestic price of

- importables and the foreign produced price of Canadian

exports is caused only by the fluctuations of the exchange

-

rate and foreign prices.. Having estimated the model and

performed different statis?ical tests to ensure that the
model is reasonable for our purpose, we now ask a hypo-
thetical gquestion: What will happen to endogenous variables == _

-

(namelf'wagés, prices and employment) if there is a hypothetical

-~ -

devaluat%pn?

Suppose tﬁat the exchange rate is initially at a
constant level’, i.e., d In E3 = 0 (3 = 1,2,...., 8). Now
if the Canadian dollar is devalued by 1% against all other
currencies, d 1n Ej‘(j = 1,2,...., 8) will increase by 1%

uniformly. Both[Imj d 1ln EjJand(Ixj 4 1ln Ej]are increased

by 1%. The multiplier effects of a 1% devaluation of the

~
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Yoo,

Canadian dollar are the differences between the solutions
‘ N

of the endogenous variables resulting from the case:

I

z mj d In Ej = L xj d In Ej = 1% and the case:

L ﬁ; d In Ej = 1 xj d 1n gl = 0; all éxogenohs variables

are identical in the reference and the shock solutions. The
labour’ supply is assumed to be exogenous, but the Unemploy-
ment rate is endogenéus due to changes in employment
generated by the model.

) In the experiment of an exchange rate devaluation,
m‘ﬁ

the shock solution results when both I mj'a 1n Ej and .
z leﬁ ln Ej are equal to 1%. This means that the devalu-
ation effects are the results of two shocks: the first one

is to change the dgmestic price of importhbles‘and the

second one is to change the for;ign price of Canadian
exports;‘ We dembnstrated in Chapter PI that a 1% change
in the domestic price of importables ‘can be accomplished
by.a change in an import tax rate (dT/(1+T)) [equation
(2.66) ] ,and that a }f change in forei%n price of Canadian -

exports can be éccomplished by a change in the rate of

‘export subsidy (dS/(1-S) = 1%) [equation (2.71)).
‘Therefore, besides sheding some light on the devéluation
effects, the model can also be usedMo answer the hypo-
thetical questizn of what will happen to wages, prices

and employment when the rates of import tax or export

subsidy are suddenly changeé.
-
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Having disqussed the meaning and nature of our

' experiments, we now present the multiplier effects of ‘a_

1% devaluation of the Canadian’' dollarsand a change of the
rate of import tax or export subsidy.

2. Results of the multiplier analyses

The simulations cover from the first quarter 1957

- to the fourth quarter 1966 for thé first flexible exchange

rate period (estimated from 2qd quarter.19§6 to 1lst quarter
1962). There is no particular reason why we choose the
first quarter 1957 as a starting date and the fourth
quarter 1966 as the end of the simulations except that
the simulation period must be long enough so that all
effects of one shock can be fully traced out. For the
fixed exchange rate period (estimated from 3rd quarter
1962 to 1lst quarter 1970), the simulations cover from the
first quarter 1963 to the fourth quarter 1972. For the
second flexigle exchange rate period (estimated from 3rd
quarter 1970 to U4th q&;rtef 1973), the simulations cover
f;om the first'quarteg 1971 to thé fourth quarter l9§5.
The sﬁﬁulations during the second flexible exchange rate
perioﬁ cover only 5 years time because labour sﬁpply data
vere available.only to 1975 at the time of tﬁisvexberimeﬁt.
We note that in -all éhree'bériods of the exchange rate,
the simulationé are extended beyond thé sample periods used
to estimate the model. This mean;'that there may be some
additional error due to structural change from one period

o

\' v

s . .
- - .
, Vi
4 ' g.
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of the eiéhange rate to another. ' Our hypothetical experiment
assumes no structural change of the ﬁodel and is designed
to demonstrate the effects of only one shock at a tlme.

In Appendix E, we report multiplier effects derived
from the simulation results‘of a 1% devaluation of the
. Canadian dollar against all other currencies (Tables E.1,
E.2 and E.3). These_multiplier effects are presented in
~Figpres E.l to E.12 for percentage changes in wages, prices
and employment: We next calculate the cumulative effects
andﬂreport these in Tables E.4, E.5 and E.6 (Appendix E).
The cumulative effects are presented ;n Figute 6.1 és
solid lines.
— Similarly, muitiplier effects derived froﬁ a 1% change
in the domestic price of importables and from a 1% change-
in thegforeign price of Canadian exports are calcuiated
7and tabulated in Tables E.7 to E.12. We then calculate
the cumulative effects and summarize these results as
broken lines ;nd.dotted lines in Figure $.1.

Thus all of our results are presented in Figure 6.1.
The multiplier effects can be read from the slope of/an
apnroprlate curve, whereas the magnitude of a curve gives
the size of the response of an endogenous variable at -any

s

time after the shock. Figure 6.1 ig used to analyze the
(4]
ion. In deriving the results

multiplier effects in the next s

from Figure 6.1, we assume no structural change of the model,

and leave aside the balance of payments problem caused

by a hypothetical shock.
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3. Analysis of the multiplier effects

From Figure 6.1, the multiplier effects of a devaluation_
or of a selective commercial policy can be analyzed by:

i) comparing responses of different endogenous variables
witﬂin one period of the exchange rate (along thg row) and
ii) comparing responses of each endogenous variable in
different periods-of the exchange rate (along the column).
The comparisons will be presented in terms of

a) the relative responses of the three output prices
in the model so that some light may be shed on the issue
of sectorial effects. We must note here that the adjustment
og the price of importables is according to tﬁe assumption
in the model and is not derived empirically as in the
cases of the output prices of non-tradable and exportable
" goods,

b) the relative speed and magnitude of adjustments,
and the correlatién between wages and prices so that some
light may be shed on the "dynamic" correlation between
general wages and different prices, and on the issue of
real wage adjustments in different sectors which affect
émployment. -

c) the employment effects.

3.1 The first flexible exchange rate period

In this period, we will analyze the effects due to
a devaluation and due to a change in a commercial

policy.

7S
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a) Effects of a devaluation

L

We observe that in the first flexible exchange rate
periéd, immediately after the devaluation, the price of
* exportables iﬂgreases substantially compared to the pfice
of non—tradables. But after 5 years, the rate of increases

*

_ih the price of exportables slows down. We expect that

7

the price of importables increases by the amount of the
devaluation within 5 years after the shock. Therefore, if
the devaluatién effects are sterilized within five yeafs,
the sectorslproducing tradéble goods (exportable and
importablé) Qill be in better positions relative to before
than the sector producing non-tradable goods. However, if
all devaluation effects are allowed to work out in the
system, the relative positionsxof'different sectors
resulting from the devaluation are not clear.

We also observe ‘that' the wage'adjustment follows
closely thé adjustment paé%ern of thé price of expPrtébles.
This indicates thaE there is a high "dynamic" correlation
between increases in wages and‘in the frice of exportables
after the devaludtion./ This resuit takes into account not
only a 51ngle wage eouatlon,\but also the internal dynamic
structure of the model //W1th1n four years after the
devaluatmon, the total*lncrease in wages is greater than
the total increase in éﬁe price of non-tradables. But . "

\v,uNai;;r that period, general wages start to level off,

whereas the price of non-tradables continues to increase.




-l

'DThe result is that the magnitude of the®total effects on

money wages is less than the to;al effects on all indi—

vidual output prices. Hence, real waggs will ulﬁimately

go down in all sect;;s of tﬁeAeconomy after the devalua£ion.
Employment increasgs‘slowl§ in>thewfirst year and .

then accelerates for up\tg‘sik'or éeyen years after the

devaluation. There are some "noise" effects in employment

in the period from ¥wo to four years after the devaluation.

b) Effects of a change in the domestic price
of imports or in the foreign price of Canadian
‘exports '

It is obvious from Figure 6.1 that a 1% change in

domestic import pricé has much greater effects on our

. lhe same size of . . )
endogenous variables than v changée in the foreign price

a

.0of Canadian exports. The pattern of the effects and the

speeds of adjustments of the endogenous variables due to

a 1% change in domestic impért prices follow closely those
resulting from a devaluation. This explains why the prié%
of importables is so important to Canadian inflation that
it is included as an explanatory variable in most Canadian
price models. .

We note here that an increase in the domestic price
of importables'will affect the other variables througﬁ
both demand (due to subsﬁitption) and supply sides (due
to the use of imgortables as material inputs). Whereas

2N increase in the foreign price of Canadian exportg does

not affect the domestic price of importables, and affects




the other variables in the model only through the excess

foreign demand.

| o
Similar to the effects of a devaluation, the immediate

effects 6f an import tax will make the sector producing
tradable goods (importable and exportable) in a better
position relative to before than the sector producing
non-tradable goods. But if all effects are allowed to
work out iﬁéthe system, the sector producing exportable
goods seems to be worse off.™ On the contrary, if an
export subsidy is.ihposed, the foreign export demand

is stimulated, but due to the assumption of our model,

nothing will happen to the domesticJFrice of importables.

The result is that the sector producding exportables is
better off and the sector~pr6ducing importables is worse
off in terms of relative prices. »

In the two shocks caused by changes in commercial
policies, the wage adjustment follows closely the pattern
of the price of exportables. Real wages ultimately go
down in all sectors after an‘increase in an import tax.
But if an export subsidy is imposed, real wages go up in

the sector producing importable goods and down in the

other two sectors.

3.2 The fixed exchange rate period

a) Effects of a devaluation

In this period, the increase in the price of exportables

due to a dev&on clearly dominates the increase in the

price of non-t bles. The difference is due not only to




P
}

. 130
the faster speeds of adjustment bﬁf also to the higher.
magnitude‘of response of the price of exportables thans
EB;& of the price of non-tradables. There is a significant
lag‘in the adjustment of the price of non—tradaples,
whereas most of the effects on the price of exp%rta%}sf
fall within S5 years after the devaluation. Compafihg
the total effepts on the prices of the three goods in the
moael, the devaluation clearly4tu;ns against th sector
producing non-tradable goods in the fixed exchange rate
period. By assumption, the price of importables increases
by the same amount as the devaluation. Therefore, looking
at the total effects on output prices, we can say that
the devaluation hélps to improve the position of sectors
producing‘exportables at the expense of the sector producing
non-tradable goods. |

The increase in money wages also follows closely the

o

increase in the price of exportables; althoughtthe degree
‘\

of correlation is less than that in the first flexible

exchange rate period. The real wages are up in the

sectors producing importabie and non-tradable goods, but g

down in the sector producing exportables. Hence it is not

9w L ”)-v\"

clear whether or not the average real wage is down due to

the devaluation.

Employment is increased rapidly in the first three

years after the devaluation, then it starts.to-ieGel off.

.

Since the real wages go up in sectors producing non-

tradable goods and importable goods, we expect that
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employment in these sectors may be reduced. 1In order to

make éeneral employment increase, the sector producing

exportable goods must‘absorb not only the transfér of

employment from the other two sectors but also other labour

in the labour force. Hence, for industrial strategy, a

devaluation seems to be appropriate within the context of

our model to'sfiﬁﬁlate the sector producing exportable

goods during thgg period of the exchange rate. N
| b) Effects of a change in the domestic price

. of imports or in the foreign price of
Canadian exports .

Due to the feature that the price of exportables is
very sensitive in this period, the differences between
‘the effects resulting from a change in the domestic import
i [he saMe sr2e

price and a change of Y in the foreign export price is
reduced significantly. The effects on the price of non-
tradables and on money wages are still greater due to a
shock in the domestic import price than due to a shock in-

the foreign price of Canadian exports. However, this

difference is reversed in the effects on the

LA pe

price of exportable goods.v

For the effects of a change in the domestic price

of importables, the sectors producing importable and - .

Eaaat N

exportable goods are better off at the expense of the

a2

sector producing non-tradables in terms of output prices.
However, if the shock is due to an increase in the foreign

price of Canadian exéorts, the sector producing exportable

-

o



goods is much bette¥ off at the expense of the sector

producing importable goods.
The wage adjustments, due to the £wo shocks caused

by the commercial policies, have a certain degree of
correlation with the price of exportable goods; but not
as high as in the case of the first flexible exchange
rate perjod. . The real wages go down in the sectors producing
exportable and importable goods but up in the sector
producing non-tradable goods if the shock is caused by a
change in the domestic price of importables. However, if
the shock is caused by a change in the foreign price of
Canadian exports, the real wages go down in the sector'
producing exportable goods, but up in the other two sectors.

+» One inte;esting thing is the effect‘on employment.

“

The effect caused by a change in the domestic import price
is still much greater than the effect caused by a change in
the foreign price of Canadian exp tsﬂﬂ ' : ' /

3.3 The second flexible exchafge rate period

Before analyzing éhe results of this periodc we want
to make somé reservations. First, there are only three
years ofJobservations which were actually used to estimate
the model. Second, the simulation is extended 6n1y tg

- -

a five-year period, therefore some effects may not yet

»

have worked out completely in the system. Taking

cautiously these gqualifications, we now look at the

m,
simulation results in this period.




a) Effects of a devaluation

The impact effects on the price of exportable goods
are still greatest compared to the responses of other
endogenous variables. The priée of non-tradable éoods
responds féster than it did in the previous two periods

of the exchange rate. - A o’

The increase -in money wages has ahhiéh'degree of
correlation with the increase in the price of exportable
goods. Similar to the first flexible exghange rate period, =
the money wage inflation is less £han the inc£eases of all
output prices. Hence real wages are definitely going down
in all sectors after a devaluation.

Employment increases slowly at the beginning. But
the rate of adjustment increases sharply at around two
years after the devaluation. |

b) Effects of a ."change in the domestic

price of imports or in the foreign price
of Canadian exports

-

The pattern of effects from a change in the domestic
price of imports or in the foreign price of Canadian exports
are very similar to those in the first flexible exchange

rate peribd.
3.4 Comparison of the multiplier effects in the

7 different periods of the exchange rage

In .this section, we are going to compare the

multiplier effects on each endogenous variable in different

-~

periods of the exchange rate..«f
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a) Price of exportable goods

¥ -In all periods of the exchange rate, most of the

effects on the price of exportables fall within three

yearé after the devaluation. Whereas, the effectg on other
endogenous variables have longer lags due to the inter-
relationships among variables within the model.

The pattern of résponse of the price of exportables
is different in each exchange rate périod. 1In the flexible
exchange rate periods, the price of exportables seems to
regpond immediately and then levels off., In the fixed
exchange rate period, the effect of the devaluation is
.afsb highest in the first year, but the effect continues
to build. The result is that the magnitude of the total
effect on thé price of exportables is greater in the fixed
exchange rate period than in the flexible exchange rate
periods. .

The dynamic response of the price of expprtables due
to a change in the domestic price of importables or to a
change in the foreign price of Canadian exports is also
different in different exchange rate periods. In/the

~

flexibhle exchange rate peritods, the dynamic response due
[ ]

to a change in the price of 1mportables is much greater
S

than that due to a change in the forelgn prlce of Canadlan

‘exports. However, in the flxéd exchange rate period, the

»

dynamic rgsponse is greater for a change in the foreign




-price of Canadian exports than for a change in the price

-

of importables.

b) Price of non-tradable goods

Similar to ﬁh? effects oﬁ the érice of exportéblé )
‘goods, tﬁe speeds of aéjustment of the price of non—tré@ables
) ;
after a dévaluation are'greaté: in the flexible exchange ¢
ia?e periods than/in the fixed exchange rate period. The
adaustments in the flexible exchange rate periods do not.:
level off immediately as in the case of the price of ’
exportables, but rather-they take a longer time than éoes

the price of expor€ébles before all effects are worked oﬁt.

+

The result/iizghae/fﬁé total effect on the price of non-

tradables after a devaluation is greater in the flexible
exchange rate periods than in fhe fixed éxchange rate
éeriod. . - ' ¢
In terms of\éqmmercial policigs, the price of non-
tradables is dynamically more sensitive ta a cﬁange in the

domestic price of imports than to_an exogenous change in

»
the foreign price of Canadian eiports. The magnitude of
thwis difference is significantly greater in the flexible
exchange rate periods than in the fixed exchange rate

period. “

* c) Money wages

In the flexible exchange rate periods, most -of the
effects on money wages appear within two to three years

after the devéluation. In the fixed exchange rate period,

~—
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theadjustment process takes a longer time. However, the
‘total magnitude of the response of money wages is greater
in the fixed exchange-rate period than in the flexible
sgxchange rate periods. ) .
The response of wages due to a change in the domestic
price of imports is greater in the flexible excﬁange raté‘ o
' 'pe;;ods than in the fixed exchange rate periods. However
the response of wages due to a change in the foréign price

of Canadian exports is greater in>the fixed exchange rate

éeriod than in the flexible exchange rate periods.

'*Q) Bmploymex:lt

The speed of adﬁustment of empigymentnafter a
devaluagiOn is faster in the fixe¢d exchange rate period than
in the flexible exchange rate periods. Héweve;, £he total
effect on employment is not signikicantly different in
different exchange rate periods.

The responsesof employment to §e1ec1;iv€‘cgmmercial
policies are significantly diffdrent from the responses of o
other prices and wages. The speed -of the response is’
alwa&s faster and the magnitudes are always greater in the
case of a change in an ,import tax than in the case of a
change in~;n export subsidy.

Having analy;ed oﬁf résults, we now try to compare
some of our empirical propositions with thosé'defived from

other empirical studies. Strictly speaking, it is not

very meaningful to compare, egpecially quantitatively, the

2



In this respect, it can be seen that the l-year total

effect of an increase in the price of importables in our
model is comparable in magniiude with the impact effect
obtained in the TRACE model. (We use approximate weights,

in that the output shares of exports and imports are .25
each. Hence, the output share of non-tradable goods is -
approximaiely .5 ). However, the total effect found in our
model is larger' than the .55 reported by Bodkin. Therefore,
our results indicate that the Canadian economy is more

open than the result suggested by the simplified version

of the wage-price sub-model dgrived from TRACE. ﬁesides

the disparity in model specifications and the na£ure of

the experiment, this difference may be due to the channels
through which the price of importables is allowed to
influence domestic prices in the two models. 1In the
simplified version of the TRACE wage-price sub-model, the
price of impd;tables is allowed to affect the aggregate
price through the cost side. There is a simultaneous effect
between the aggregate price and wages in this model. "On
the other hand, the price of importables in our model is
allowed to enter the cost channel of each sector to affect

the wage equation, and to enter the demands for three goods.

4.2 Comparison with Kwack's model

We'present in Table 6.2 multiplier effects of a

devaluation of thé\Canadian dollar in the three estimation

- -

periods. We want to compare these results with those




non-agriculture business sector [5]. With this assumption,
Bodkin linearized wage and price equations in TRACE to
form the wage-price sector which conformed to the Phillips
framework. It is faPﬁ? in this wage-price sub-model that
the impact effect ofYchange in the price of importables
on the consumer price index is -37; and the equilibriﬁm
effect is .551. -

Before comparing th;se results with ours, we need to
point out basic differences between the TRACE model and
our model. In the TRACE model, annual data are used with
a distinction between fixed and fféxible exchange rate
periods of the Canadian economy. Under the flexible exchange
rate system, the exchange rate is endogenous. The wage
equation is fitted fqQr the period 1949-1966, whereas the
price equation is fitted for the years 1928-1940 and
1947-1966. The above impact and equilibrium effects of the
TRACE model are derived in the trade-off framewdrk, in which
only the wage and price equations are used. The assumption
in this framework is that the sfruqtural forms of the wage
and price equations will continue to hold in the steady
state, in which the rate of changes in employment is equal
to the rate of changes in labour supply, and the unemploy-
meht rate is exogenous. Hence, for éhy given unemployment

b rate, the percé;tage change in the consumer price index can

be calculated. This experiment is different in nature

from our experiment, in which our model is actually simulated.

3




During simulation, the labour supply is exogenous but
employment is generated within the system so that the
uhemployment rate is endogenous. Ideally, our results
should be compared to the simulated results from the TRACE
model under the same conditions of labour supply and demand.
Employment is explained endogenogsly in the TRACE model.
Unfortunately, we do not have direct access to the model..
Consequently, we use our omeyear total effect to compare
with the impact effect, and our l0-year total effect to
compare with the equilibrium effect in their model. 1In

the case of the second flexible exchange rate period, we
use our 5-year total effect instead of our 10-year total
effect. An implicit assumption is that most of the effects
will appear in the first 10 years after the devaluation,

or within 5 years in the case of the second flexiblesl
exchange rate period.

In our model, quarterly data were used. The exchange

139

rate is assumed to be exogenous under both fixed and “flexible

‘exchange rate systems. The equations are estimated for

three different periods corresponding to different exchange

rate systems in Canada. We present the multiplier effects

of a tf'increase in‘the price of importables deri&ed from

" our -model in Table “6.1. T
The aggregate® price reported by Bodkin [5] Ean be . -

cansidered as an index of our three prices, i.e., the

prices of non-tradable, exportable and importable goods.

-
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In this respect, it can be seen that the l-year total
effect of an increase in the price of importables in our
model is comparable in magniiude with the impact effect
obtained in the TRACE model. (We use approximate weights,
in that the output shares of exports and imports are .25
each. Hence, the output share of non-tradable goods is -~
approximaiely .5 ). However, the total effect found in our
model is larger' than the .55 reported bj Bodkin. Therefore,
our results indicate that the Canadian economy is more
open than the result suggested by the simplified version
of the wage-price sub-model dgrived from TRACE. éesides
the disparity in model specifications and the na&ure of
the experiment, this difference may be due to the channels
through which the price of importables is allowed to
influence domestic prices in the two models. 1In the
simplified version of the TRACE wage-price sub-model, the
price of impo?tables is allowed to affect the aggregate
price through the cost side. There is a simultaneous effect
between the aggregate price and wages in this model. ‘On

) :
the other hand, the price of importables in our model is
allowed to enter the cost channel of each sector to affect

the wage equation, and to enter the demands for three goods.

4.2 Comparison with Kwack's model

We'present in Table 6.2 multiplier effects of a

devaluation of thé\Cgpadian dollar in the three estimation

— -~

Ny

periods. We want to compére these results with those
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obtained by Kwack [32].

Kwack reported'that a 1% devaluation of the Canadian
dollar‘has impact and equilibrium effects on the Canadian
consumer price index as .21 and .92, respec£ively, under
the condition that the unemployment réte is exogenous.
Again, it is useful to pwint out the basic differences
between Kwack's model and our model. Kwack used annual
data from 1957 to 1973 with no distinction between fixed
and flexible exdhange rate periods. Furthermore, Kwack
used a one sector model, in which the expért price from
one country is identical to the domestic price. Feedback
effects from one country to another aéé taken into account
in Kwack's simultaneous model. In our model, we assume
that the foreign prices are exogenous. We use quarterly
data and estimate éhe model separately for different.
periods of the exchange rate. The price of exportables
and the price of non-tradables are considered to be:diff
ferent in our model. Furthermore, both demand and supply
effects.are considered in our model. On the other hand,
in Kwaqk's model only the supply effect is considered.
Kwack obtains his results by estimating wagé—priéé»
equations in the Phillips' framework and assumes that these
Sstructural equations will continue to hold in the steady
state, where the rate-of changé in labour supply is equal
" to the rate of change in eﬁ%loyment. our resplfs are
obtained from the direct simulation of the model, in which

the labour supply is. exogenous but employment is endogenous.

4
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- to shed some light on the following short-run issues

~account a) the importance of changes in absolute prices

144

Taking these differences into account, our results indicate
that the Canadian economy is more open than is suggestéd
by Kwack's model. ™~

To sum up this section, we observe that if the openness
of an economy can be measured in terms of the size of the
chaﬁges in domestic variables in response to an exogenoﬁs
change in the foreign price of imports or in the exchange
rate, our results indicate greater openness of the Canadian
economy due to the greater response of domestic variables
in our model than those derived from the wage-price sub-

model of TRACE or from Kwack's model.

5. Conclusion

We have outlinéd in Chapter I that our objective is

hypothetcal
resulting from a¥devaluation or a change in some commercial

policies: ‘

a) How output prices adjust in different sectors.

eyt T

b) What happens to employment in various sectors.

c) How the movement of wages is related to the i
movement of different output prices. %

In order to accomplish this objective, we constructed
a short-run econometric model, which is a synthesis from
two strands of current literature: Phillips curve and

devaluation anélyses. The model is designed to take into

(including the price of labour), and b) the importance

of relative prices. We estimated the model for three
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different exchange rate periods, ‘and %sed statistical
tests to determine the significance of each estimated
coefficient as well as to detect any structural change
from one exéhange rate period to another.

Having found that the model is "reasonable", we

" conducted multiplier analyses of a devaluation and of a

change in the domestic/price of importables or a change in

YT

the fgreign price of Canadian exports. We then compared

4 gt

some empirical implﬁ;a ns of our results with those _ ,
derived from TRACE and Kwack's model. The comparisons did
not have a direct link to our objective since the other . 7
models were not désigned specifically to study the *
adjustment paths of prices, wages and employment. However,
by doing this comparison, we have some information on how
'diﬁgerent basic assumptions lead to different results.
Thus, if we compare the multiplier analyses obtained from i
this thesis with the results derived from the wage-pricé %
sub-sector of TRACE and from Kwack's model, our results
indicate greater domestic price response to a devaluation
or to an exogenous change of the foreign price of imports.
At the present state of the art, multiplier analyses
and a cbmﬁarison with other econometric models are the
only available tools to understand the behavior of the
model(IB).~ However, judging from the theoretical speci-
fication of our model, the size of the coeffiéients and

the dynamic¢ responses of the model, we can reasonably draw

»

P
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the following conclusions:

a)ISectorial price effects

Immediately éfter a devaluation, the increase in the
price of exportables is always greater than the increase
in the price of non-tradables. We expect that the impact
effects on the price of importables is also substantially
greater than the effects on the price of non-tradables.
Therefore, the eff;cts immediately after a devaluation,
are in fgvor of the foreign trade sectors. This holds in
all three exchange rate periods.

If all devaluation effects are allowed to work out
completely in the system, the relative positions in terms
of the relative output prices of different sectors
"~ (importable, exportable and non-tradable) are not clear
for the flexible‘exchange rafe periods. However, during
the fixed éxchange~rate period, thg,deétor producing
exportable goods is definitely better ofé as the result
of a devaluation. |

If the shock is caﬁsed by a 1% increase in the
domestic price of impertables, the sector groducing
importable doods is always betté: off in terms of relative
ogtput~priceé« As the results of this shock,'ih the fixed
exchgﬁge ;gte peribd; the sector broducing non—tfqdqblé
goods is worse off; whereas in the flexible éxcﬂange rate
peri&ds, the sector ﬁroaucing exportable goods is wor5¢:

off.
_ o -—
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If the shock is caused by a l% decrease in the foreign
price of Canadian exports due to an export subsidy, the
sector producing importaﬁle goods is.worse off. As
the results of this shock, the sector producing exportable
good; is always better off; but it is much better off in
the fixed exchange rate period than in the flexible
exchange rate periods. E

b) Egplqyﬁent effects

Employment always increases after a déQaluation in‘a
all exchange rate periods. Howevei, the speed and the
shape qf the adjustment path of employment are diffegent
in differ®nt exchange rate periods. .Inathe first flexible
exchange rate period, the effecf on empléyment builds up
slowly in the first yeér with most of the increase in the
second year after the devaluation. 1In éhe fixed exéhange
rate period, employment increases immediately at a faster
rate than in the first flexible e#change rate period.
Consequently,.the cumulative effect in the fixed exchange
-rate period reaches its maximum at t{ound four &ears

after the devaluation and then levels .0ff. In the second
’fiexiblg exchangé ra£e period, the employment effect

adjusts slowly in the first two years after the devaluation,
theh4increa§es greatly for up\Fo five years or moye after
.the exchange ra£e'chapge. 4 7
” The increase;}n eﬁpid?ment aftér a devaluation may

be the result of the:decrease in real wages and/or a

.




shed considerable light on the short-run effects of a
devaluation or of a;change in some commercial policies.
However, the quality of the results could be improved if

better data  were available. Vle feel that mucﬁ moré infor-

matlon can be derlqu if disaggregated labour markets can

be COﬂSldGIEd expllc;tly»to take into account the labour

characterlstlcs of dlfferent sectors.
o

that may lmprove the mbdel is to endogenize foreign prices

Another possibility

to take into account ecpnomlc interdependence between

- \

countrles within the wpr\? économlc system.

~

i} N v

»
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APPENDIX A

Derivation ofg mérginal cost and input demands

from the production function

A General Cobb-Douglas production technology which has
labour (L), capital (K), non~tradables (N), importables (M)
and exportables (X) as inputs is

ht 2nmxa

Q=2el LNMXEK | . AA-1)

where Q= dutput
Al = { constant
h, =Hicks' neutral technological change
t stime trend ‘
2,n,m,x, o =shares of labour, non-tradable, importable and
expc;rtable. goods, and capital in the production ‘

function.

1f long-run constant return to scale is imposed on the
production function, we have
Z+n +m +x 4o =1 _ (A-2)

: The derived results used in our est.in‘af'.ionf do not dgpend

crucially"'on this coqstraht. From_equation (A-1), if one '
‘input .is not used ‘in the prbducti‘on function,. the share of

that input is zero. .Purth;rmor’a, if r::apitallis. assumed to
" be constant or to grow at a _consfa_nt rate {c), we can |

ui-élity equation ‘ (A-1)-ass i} S

= A it n1||'§ w x* .7 (A-3)

) 150
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- (A-4) 3
The necessary conditions for the minimization are i
29/3L =W - 21(Q/1) =0 ; L = (32o/W) (a-5) b
3¥/3N =Py - 2n(Q/N) = 0 ; N =(n/P) (A-6) ;
B‘!’/QM =Py - Am(Q/M) = 0 ;@7 M= (lmQ/PM) : (A-T7) '
a¥/3X = P, - ax{Q/X)'= 0 ; - X = (HxQ/Py) : (A-8) -
3¥/3) = Q* -~ A et X .0 . {A-9)

- ‘/./ -~

1 hl‘ if capital stock is constant,

where AzA. X* and h

]

]

A=A_ XX and h h1 + C g 1f capital stock is

L, l 0 .
' growing at & constant rate c

Ko = initial capital stock

Due to our assumption that the capital stock is either constant

or growing at a constant rate, the price of capital does not enter
the variable cost equation. To derive the marginal cost
- < H

curve or the supply side of the sector, we have to derive
& . -

a variable cost function in which inputs are chosen to

minimize the cost at any production point. The problem is
to choose 1., N, M and X to minimize

C=WL +P_N+P M+P X
N M X

subject to Q =0Q* . W, Py, Py and P, are prices of labour,

noﬁ-tradable,'importablq and exportable goods respectively.

A Lagrange function for this minimization problem is

!’;WL+PNN+PMM+'PXX-A(AehtL£NanXX-Q*S
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Substitute the values of L, N,M and X from equations (A-5),
\
(A=6), (A-7) and (A-8) into equation (A-9), and solve for A

we have
-~(h B - -
Vo= (or/a) A8 T REB) 071 g gy LB (np )= (MUB)

m/g ~(x/8)

m/e )~ "B (xsp)

(A-10)

where B = £ + n + m + x z shares of all other inpdts except

capital in the production function.

» - » . '—-/
Substituting the value of A from equation (A-10) into

equations (A-5), (A-6), (A-7) and (A-8), we have

L* = (gr/a) /B &RE/B (9, 1) (o B g ) T8
(x/p ) </ | ”
| (A-11)
: 1 - - - ) -
Ne = (or/m) B B 1y H B e 1T B) ey T
x . ” e
(x/Py) x/8
“ (A-12)
M+ = (g*/m)1/B e-ht/e(f/w)—l/s(nlpu)—n/e(m(PM)lf(m/e)

(x/p ) X8 O :
X (A-13)

x* o (Q*/A)17B & ht/B (3,50)~1/B (n/p ) DLE (myp ) TV

. . - )
(x[Px)l (x/B -
A-

Eqﬁ?éﬁ;Ds (A-11), (A-12), {A-13) and (A-14) give the optimal




a5
input demands for éhe'proddcl;on of output at Q*. Given
the prices of inputé, if we substitute the optimal input
demands from equat;ons (A—ll), (3-12), (A-13) and (A-14)

into the varlable cost equation, we haVe the variable cost

14
" function e -
[ J ‘\\ ‘.J
' = * * . &, * . o - _
C=WIL* + P N*+ P M- 4+ P X O (A-15)
or C =B wi/® pN“/B pMm/B pxx/B Qsl/B o~(RZBIE 4 16y
] .

where B = f(étt; all i x¥)—(1/8)

Marginal cost to produce any level of output Q* is

A s 1-8)/8  _(njg)t
MC = ac/a0* = (B/g) W/ p /8 PMm/s p X/8 %) /et

(A-17)-
Input demands to produce the output Q* are given by~
equations (A-11), (A-12), (A-13) and (A-14). Simplii'ing

these equations, we have

TF (tayp) wBTD/8 p n/B p /8 p X/B (gu)1/8 - (B/B)E

(A-18)

-4
'

M

(A-19)
M = (mB/B) wi/B pNn/B pM—(B-m)/B pXX/s(Q*)l/B e (h/B)t

- : (A-20)
X = (xB/8) wi/B pNn/B pMm/B Px*(B—x)/B(Q,)l/B o- (h/B)t

((A-21)
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Taking natural log on both sides of equations (A-17),

(A-18), (A-19), (A-20) and (A-21), we have
1n MC = 1n(B/B8) + (1/8)1n W + (n/B)1n Py + (m/8)1n Py

+ (x/g)1n PX + ((1-B)/8)1n Q* - (h/B) t
- (A-22)

in I = 1n(IB/B) - ((g=1)/B8)In W + (n/B)1n Py

+ (m/g8)1n P

Mt (x/8)1n Px + (1/8)1n Q* - (h/B)t

(A-23)
In N = 1n(nB/B) + (2/8)1n W ~ ((8-n)/8)1n Py
+ (m/8)1n P, + (x/B)1n Py + (1/B)1n Q* - (h/B)t
(A-24)
In M = In(mB/B) + (£/B)1n W'+ (n/B)1n P - ((B-m)/B)1n Py
+ (x/8)1n P, + (1/8)1n 0* = (h/B) t
(A-25)
ln X = ln(xB/B) +,-éi§6)ln W + (n/8)1n Pyt (m/8) 1n PM

- ((8-x)/8)1n P_ + (1/8)1n Q* - (h/g) t
(n-26)



APPENDIX B

Derivation of the expected demands of the
three sectors when production technology .-

in each sector is of Cobb~bouglas type

1f f'he production technology is of Cobb-Douglas type,
expected input demands in each sector to produce an expected
output 51 (1 = N, M, X) are represented by equations (A-23),
(A-24), (A-25) and (A-26) in Appendix A. Let superscript (%)

represent the expected value of the relevant variable, we

have:

+ (my/8;) 1n By + (x;/8;) 1n By + (17g,) 1n §

- (h;/B;) t A i} 7 A
] o (B-1)
1n ﬁi = In(n.B./B;) + (2;/8;) 1n W - ((Bi'ni)/Bi) 1n i;N
+ (my/8;) 1n Py + (x;/8;) In P, + (1/8,) 1n Q;
- (hl/Bl) t = T

(B-2)

1n My = 1n(:ﬁini/ei) + (2;/8,) 1n W o+ (n;/g3) 1n i"N

~ ((By=m,)/8,) 1n B, + (x./8;) 1n B,

4+ (1/8y) 1@, - (h/8) t

-~




"1n X; = ln(x;B./8.) + (1./8;) In W + (n,/8;) 1n Py
+ (m3/8;) 1n By = (1g,~x;)/8,) 1n Ex + (1/8) 1nQ,
- (hy/8;) t

(B-4)

Sector producing importable goods.

In this sector, the fore;gn supply of importable goods
is assumed to be infinitely élasﬁic. Given the expected
domestic-price of importable goods, domestic producers in
this sector will equate this expected price to expected

marginal cost.

»~

1n PM

In(By/8,) + (1,/8,) 1n W + (n /8,) In Py

s + (my/B) 1n By + (x,/8,) ln B,

¢

((1-g,)/8,) 1n Q, - (h,/8,) t

? &+

(B-5)

AN
L 4

The expected output in the sector pfoducing'importable goods
is: >

1n Q= -((By/(1-8,)) 1n(B,/8)) = (f,/(1-8,))1n W
\i - (ny/(1-8y)) 1n §N<+ ((EM‘mM)/(l‘BM)) 1n sn

- (x,/(1=8,)) 1n 2y + (hy/(1-8,)) t )
' . (B~6)

\
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Sector producing non-tradable goods.

Total domestic demand for non-tradable goods is the sum
of consumption demand and production demand. Production ‘
demand for non-tradable goods is the sum of demands used as

material inputs in the production of the three sectors.

%, A

”» A
D = Do + {D::)

Z M

c 1 dI | _
N Nt Pylm (DN)x'j (B=7)

where domestic demand for non-tradable goods.

n

Z02Z 0

domestic consumption demand for non-tradable ‘goods.

(o))

]

N' (Bé)MI

¢

(6;) (Bé)x = production demands for non-tradable °

N goods in the sectors producing non-
tradable, importable and exportable

goods . . e

Using a simple log-linear consumption demand for non-

tradable goods, we have:

> (11) .

in DS = b In(®,/Py) + dy in(B,/P, in I
n Dy = by + ¢y n{ M/PN + dy 1n(Py N) + ey 1n Iy

(B-8)
¢
This demand relationship is homogeneous of degree zero with

respect to prices and money income. It is expected that
. s

’

the sign of c,, 4. and e_-are all positive. Equation (B-8)"_.

N’ N N
can be written as

A L A A P
in DN P bN (cN+dN) in PN + Cp 1n PM +_dN 1n Px

+ 1n f '
N d (B-9)

1
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“Productién demand for non-tradable godds in the three
sectors are givén by equation (B~2),in which i = N, M, X.
AI _ A- 1.' . A
1§(DN)N = 1n(n B /8.) + (IN[BN) In W~ [{g ) /By) 1n Py
c Z A A , 4*
At (mg/8y) In Py + (x/By) 1n Py + (1/8y) 1n Qy

v - {h, /B,.) €
P/ By (B-10)

AT ] : ~ ) . A
In(Dy)y = In(n,B /8,) + ClM[BM) In W — ((B,-n,)/B8,) 1n P

+ (my/8,) 1n B, 4 (x,/8,) 1In B+ (1/8,) In O,

X
| T e S
! '1n(§£)x = 1n(n,B /8,) + (£,/8,) 1n W - ((8,-n,)/8,) 1n B
. + (my/8,) 1n B+ (xy78g) 1n P, + (1/8,) 1n Q

- (h,/B.) t
XX (B-12)

Lpsing equahions (§—9), {B-10), (B-1l1) and (B-12), total
domestic demand for non-tradable goods in equation (B-7)
can be‘calcﬂlabed. This is in level form. To express the
relationship of equation (B-7) ‘in the log-linear form, we
linearize equation (B-7), ﬁsing a first order approximation

of the Taylor series ;) -

~

LI ' &
’d - Ac AT , AI . ’ AT
ll}(DN) = dON +\d1N in DN + dZN (DN)N + d3N(DN)M + d4N(DN)X

(p—13) .

’
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N d3N'and d4N are constant., The values

d
1N Gy 93y 204 4N

the sector producing non-~tradable goods have their expected

‘whe.rer dons le,_ a
of &

d are smaller than 1., Producers in
output equal to their expected demand, i.e., 1n 6% = 1ln aN‘
Substituting equations (B-9) to {B-12) info equation (B-l13),

we have:
\]

N I n F) N
}n QN = 9.n T 91N In W + 92N'ln PN + 93y 1n PM + 94N 1n PX
in 1 1n &
t n I n
+ 95y b+ Iy a+ 99y ™% (B-14)

where JoN

|

(BN (By~doy)) (doy + dyy by + dyy 1n(ngBy/8y)

+

dan ln(nMBM/BM) + d4N In(n B /B,)

- A3y (1/8y) (By/ (1-8,)) 1n (3, fo, YT "
91y = (Bl (By—dyp)) (A (B /B + é3N(IM/eb;) + dgy (Ty/By)
- dgy (1/8,) (£,/(1-g) )
= = (By/ (By=d,)) (d) (cprdy) »dy ((8=n ) /By
ot day By /By) + g ((Byny) /By)

4 (1/8) (ny/ (1-8yy) )
93N ;‘(BN/(BN-dzN))(leéN + O mylBy) + day M8y

+ ;’4»: (m;(/sx) + 431780 ¢ (8,~m,) /(1))
Tan = 1B/ (B0, 0) (@) A v ) (X /B + Agy (xu/B) |

+ d4§(xx{sx)- = Ay (1/8,,) (x,/ (1-8,))) - i

L
\

-
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--(&[L&—d ))(d fh[B +d3N(l}M£sM.) *d4u(h)(lsx)

Isn ©
43 (128,) (B /(18 )
9en = B/ (Bdg)) Qi oy ' , .
I = (BN[( 6N-dZN) ) d4N (1[Bx)
It is expected that: ' X ' Vo

2N v
all lnputs(lncludlng non—tradab}e goods) ,

-

(ﬁN-d ) > 0. ge value of 6 is the tptal share of

except capltal, in the productlon of non-=
tradable goods; whereas, dzg*is the only

share of non-tradable goods.used as an input

in the production of. non-tradable goods.
increase in money wages will increase
demand for non-tradable goods as inputs in the

prodﬁction functions ‘of the three sectors. This

4,
oo ik e

increase is off-set parﬁly by a decrease in the .
production of importables due to an increase in

the cost of this sector.

92N <0' An increase ip the price of non-tradable goods
will. decrease consumption and productjon demands
for non<tradable goods th;bugh substitution effécts;
and further decrease producfion demand féi
non-tradable éoods_in the sector producing

tﬁportable goods dye to the decrease in the total

,ontput in this sector.
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93N >¢§. An incrifse in_the price of importable goods
will increase both consumption and production
demands for.non~tradable goods through price
lshbstitntion effects, and further increase
the production demand for non<tradable goods due
to an increase in the output of importable goods.
9aN >c>: An incrkase ;n the price of éﬁportaple goods
will’increaée botthbnsumption and production
demands;for non~tradable goods through price
substitu;iop effec¥s. Thié increase is off-set
partly by a decreése in the pf;duction of
. iﬁportables due to hplincfease in the cost.
9o <0 - Pogitive téchnologioal changg coupléd with
' the accumulation of capital stock will make
inputs in the p;éduction functions of the three®
sectors more produgtivé; Hénce, the requirement
of these ir\puts- decreases when the -same amount
of oquut is produced. ‘This decreaée is offset
. partly by an increase in inpﬁt démands~dﬁeito—
\\ the incf@&ée’in output of importable goo@s.
' gy >0 ¢+ An increase 1in real démestic product will

* increase consumption demand -for non-tradables!

¢ .
-

ng > 0 . ) [ ) ’ ! -

=

Sector- producing exportabie~goods.

In this sector, total demand is equal to foreign demand

plus domestic demand. "The domestic demand,igi;lturn.equ§i)to

~ . -

C e
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A £ £ A £ ~ £ ~
1n<i§_/, X + cx n (Pf) cx n.Px .dx n £ A
\ . _ (B—21)

. ' o .
Production demands for exportable goods in the three sectors
are given by equation (B-4), in which i = N,M,6X.

4

AI ' . V) ! A " B
1n(Dx)N =.1?(annfsn? + (IN/BN) in W 4-(nN/BN) 1n,1>N
H < " T T — ~
+ (myg/ 8y in P, ((BN-xN)/BN) In P
. ~ .
+(1/8.) 1n §_ ~ (h /B.) t ; -t :
_ Bn | N rﬁq N’ ’ (B-ZZ/-\
© ' )

N

1n(bI) = in(x_ B /8. +.(1}e)1,;?’+( /8.) 1ln P
Mom By’ T B -y Ny/ By N

X'M
. r ! A
+ (mM*/sM) in PM - ((BM""M)/BM) in Py

+ (1/8,) 1n Q, - (hy/B,) t

i (B-23)
- ¥ ’
1n(®I), = In(x.B./8,) .+ (£./8) In W (n_/g) 1ln P
,In(Dy), = In(x,Bo/8y) -+ (Iy/8,) 1n Ny/Bx) B PN .
’ ~ . . 1 ~
+ (my/gy) 1n fn ~ By ‘xx)[&x) n P
A Y v A -
+(1/8y) 1In Q, - (h, /By) t
. ; X X X Pxe ' (B-24)

. ¥ B . .
similar to the derivation in the sector producing non-
tradable good%, we exqpess total demand for, exportable
.goods in equaiion (B~17) in log-linear fofm, ué;gg the -
\first order approﬁimatioh’!f the Taylbr series | ,.,- )

A~ Ac - AI A o ‘
1n Dy = d . * -dlx 1n~D.&_+ azx(Dx)u“* ?}X(D:}?M ®
-t S - o £ Y - )
N T . f ) ]
+ dgy (DT), # dc, 1n D -
4 . .
. . f x:x 7 ?? I (B~25)

4 -
- . R ~ - . 1
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where‘oox,~dlx{ d2x, d3x, d4x and d
values of dlx-, dzx' d3X' d4x and 4

5x are constant.. The

gx are smaller than 1.
(Alternatively, final - result can be obtained by deriving

funcfional relationship of total demand for exportable goods,
and we assume that this relatiorship is in log-linear form)
Producers in the sector producing exportable goods have

their expected output equal to their expected demand, 1i. e.,

1n Dk = 1n 6

3

Substituting equations (B—20.)L\t.o/\'ﬁ -24)
-into equation (E—ZS), we have

A ", .Y » » A A
in Qy = 9ox + 91x In W + Iox 12 Py + 93y in Py + gy In P

A . A A A

+ 9y t 4+ ggy 1n Id + 99y 1n £+ 9gx 1ln P + ggy In Qu

c ' (B-26)
C ;

‘where g_, = ‘Bx/(Bx‘d4x”(dox + d)y by 4+ dyy “Th(xyBy/By)

£
BX/BX) + d5x bx

- 434 (1/(1<8y)) 1n(B/By))

Gy = (By/ (By=dyy)) (Ayy (Ly/By) + d3x(Ry/py) + d4x(Ey/By)
'l ‘ : c’:) o
- d3x(1/BM) (fy/ (1-8y,))) , L

9y < (ex/(e ~4,)) (8,405 3 dyy (ne/By) + gy (n/B,)

+ d4;{‘"‘::/ By) = G35 (1/8y) ln,,[ (1~8,)))
93x = (Bx/(Bx-—d )) (dlx X (mN[BN) + 4 X‘(mM[BM

»

+ Ay my/B,) + Ay (A7B) LUBymy) /43-8y)))
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 C, aC
~(8,/(B,=d,)) (dy (cTedD) + dzx(I&N-xN)[BNx,

Jax

. ‘ ’ f
+ Ay ((ByFyg) /Byy) + gy LB~ ) /B.) 4 dg cf

+

A3y (178,,) %,/ 11-6,)))

‘(Bx/‘Bx‘dx*)(dzx(hN/B ) 4 dgy (h/B,) + Ay (hy/8)

’

d3x (1/8y,) (hy/ (1-6\)))

C
Jex = d1x ©x

£ X
= d5x dX ‘

L]

f

Ig9x = dzx(1/8y)

It is expected that:

-

(Bx - d4x) 7 0. Tﬂe value of Bx is the total share of'all
inputs(including exportable goodg) except
caéital'in the production of exéortable godds,
whereas d is ;he oniy share of exportable

4X
goods used as inputs in the production of

-
7 N ' . -

2 * exportaple goods.

b »
: . g -

914 0. An increase in money wages will cause an increase
.in demand far exportable goods-in the produétion
functlons of the thiee sectors. Thls 1ncrease is

TXL offset partly by a decrease 1n the productlon of.

p

| >3
L]

e - -

o

P

A N A ST



L

*

importabhles due to the incdrease in the cost.

9ox ? 0. An increase in the price of non-tradables will
. ’ . )
cause af increase in both consumption and production ' .

demands for exportable goods through price substitution

effect . This increase is offset partly by a decrease
4 N

in the production of %pportable goods due to an

137

w‘“/ increasesin . cost. ‘ -
’ ’ [

g3x > 0. An increase in the price of importables causes an
, increase in both consumption and production demands
for exportablelgoods throughﬂthe price subétitutign
. effect . Demand for exportable goods is further
L increased due to an increase in the output ofﬂ

J importable géoiil which will require more inputs.

{

Iax < 0. An increase in the price of eéxportables %ﬁll_cause

a decrease in,domestic consumption, prodﬁction gemands
and foreign demand for gxpo;tablg goods through price -
sd@g&itution effects. Demand for exportable goods

 is %urther decreased in’'the sector producing importable

+ goods due to a decrease in the total output in this R

1

sector. .
\ . .
¥ , .

.

%Px <. 0. Positive technologiCa} change coupled with4the
acéumqlation of capital stock will make inputs in
the proéduction functions of the three sectors more

.
productive. Hence, the requirement of these inputs
é - ! 4 .

.
i A . ¢
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' . )

/

v . —

decrease . This decrease is offset partly by;>n
increase in input demands due o the increase in

output of importable goods.

S el

e it i
N

&

Substituting equation (B=26) into equation (B-14), we have

expected 6htput of non-tradable goods in terms of exbectéd

At g R it s

prices and costs.

) ~ A . TN ~ A
ln QN = koN + klN,ln W + kZN ln\PN + k3N 1n Py + kyy 1n Py
‘ : At " ) A
t Ky B+ kg 1n I+ koy 1D ;f *_RSN In P
: 4 - T (B=27)

-where k.. (11(1_97N99N))(90N g7NgoX)

in = (1 (=95490. ) (9 I7591y)
Koy = (1/(1=ggnag.)) (9oy I9x92%)
— kay = (1/(1-99899x)) (933 I9593y%)

E]

“Fx99x’ ) Yen I7n%6x’

' k = (1/(1
N 3 &l[(l—g7Nggx))(97N97x)

(]
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It is expected that: ' .

I7n9ex = !Bn/{8y~don)) (Ggn/By) = (d4N/fﬁn"d2N))(d2x/Bx) <1

since d and d

< (By~d,0 2x < 8y

-

kg > 95 ko < 0( since we expect' that Igzﬁ’ > |9999x] !
‘3N > 0; k4N> 0; kSN < 0; kGN >°0; k:?N > Ov‘and' kBN > 0.

If non-tradable goods are not used as mater1a1 lnputs in

the productlon of exportable goods, then d4N = 0 or

equivalently k Ko = 0.

7N = 8N I b ~

To find the expected output of exportable goods in terms
of;expébted prices and costs, we substitute equation (B-27)

into equation (B-26).
A > " " ~n - - ~ ~
in QX = koX + le 1n W + kZX in PN + kBX in PM + kyx 1n Px

. " R A
J (B-28)

-

n

where koy * 9oy + gy Koy 7 Kix = J1x + Jox Kin >0 i

| ~4 ,
kox = 92x + 9ox Yo > 0 7 kK3x'= I3x + g9x kay >0

f
.

-e

A1)
-

ksx 'hgsx + 99x gy <. 0

kgx = 94x + Jox ¥gn € O
N // B!

¥

kay = 97x,*'99x koan >0

-l
-e

k6)£’= gﬁx + gSX kGN > 0

k

?

8x = Jgx *+ Jox ¥gn > O

[ . . T . ‘ ' . -

4 - ;




APPENDIX C
Partial adjustment mechanism leading to

the actuél variable from a desired variable

Let Y© stand for 1n P§ in equation (2.39) and A.X

be vectors of the corresponding right hand sidé variables.
EQuation (2.39) can be represented as

Y& = a . Xx - : (C-1)
\ LY

The partial adjustment mechanism thatoids: possalated is

Y, - Yig = A(YE - Yeog) +ep w5 (0€hsl) (c-2)

%

Y% is interpreted as the desired level of Y., and ) is the
adjustment coefficient. /Et.is implied in equation (C-2)

that the adjustment is not instantaneous, due either to high

cost of adjustment and/or jnertia Withigkesome egonomic.@pits.

flénce, the %artial adjustment mechagvism attributes the lags.

to technological and psychological inertia, and to ¥R&istance due

to-tbeing cost of rapid change. Substituting equation (C-1)

into equation (C-2), we have

g XA X +(1 =) Yt—l’+ e, . (?rS)

je

Y

In the above adjustment mechanism, we ihplicitly assume that

firms' make their adjustment from period to period; in our

A

case, it is from quarter to quarter. £Eince there is no
reason why the timeAﬁpan should be one quarter, we choose’

~

A

169

AL W T AN



L ———————————————————————.
170
- ~
-
a more flexible scheme where Y, _, is replaced by [Y]* ’
% lagged endogenous variable, which will be determined

» empirically. Hence, equation (C-3) becomes

Y, o= A A . X +(1- A)[!],,w + e, (C-4)

A AT A el

»
B e T ey




APPENDIX. D

Import and export shares of tﬁe
eight largest trading partners of the

. Canadian economy
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APPENDIX E

-

MULTIPLIER ANALYSES OF THE MODEL . ..

Table E.1 Multiplier effecté.pf.a‘l% devalué@%on of Canadian

> dollars in the first flexibler exchange rate period.
- , {’i n

Table E.2 Multiplier effects of .a 1% devaluation of q}nédlap

~ ' . dollars in the fixed exchange rate period.

Table E.3 Multiplier effects of a 1% devaluation of -Canadian

*‘dollare.in the second ffbxible exchanbe rate period. -

Table E.4 Cumulative .effects of a ;i}dexaluat;dﬁ‘6f3Canadiaﬁ
‘ dollarsin the first flexible exchange rate peried.

Table E.5 Cumulative effects of a 1% devaluation of Canadian

dollars in the fixed exchange rate period.

»

Table E.6 Cumulative effects’;f a 1t dévaluation of Canadian
’ dollars in the second flexible exchange rate period.

Table E.7 Yultiplies effects of a 1% increasé in:the demeetic :
ﬂf price of Canadian imports 'in the first flexible -

“

lexchange rate period. ’ .

Table E.8 Mulgiplies ?nggts of a 1% inerease in-~thendomestic
price of Canadian imports in the fixed exchange

. . . rate period.

*

.Table E.9 Mubtiplier effects of a 1t increase in-thademestic
’ price of Canadian imports in the second flexible
exchange rate period.

¢

Table E.10 Mulkipdie& effects of a'lt dwereass incthe fopmign

price of Canadian exports in the first flexible
v
|

exchange rate period.




. ' R
Table E.11
Table E.12
L Y

@

Multiplier effects of a 1% decrease in the foreign
price of Canadian expdrts in the fixed exchange

rate pafiod.

Mulfiplier‘effects of a 1% decrease in the forgign
price of Canadian exports in the second flexible
exchange rate period.
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FOOTNOTES

]

(1) Please see footnote (6).

L4

(2) For a chronological réview, please see Wonnacott [60)
or Courchene {12} . )

(3) This is also an assumption made by F!anci§[23]:

(4) For a recent survey of the-wage—price inflation
'li;txature, please see Laidler and Parkin[34].

{5) for the arguments that the exchange rate is fixed

in Canada even in the flexible exchange rate periods,
please see Parkiq[47], Couréhene[l2] and the exchange rate
specification of CANDIDE model, version 1.0;1.1 and 1.2
[9,10,40]. - |
{6) For a discussion about the trade-off curve, please
see Bodkin et. al.{3]. To derive the trade-off curve, the
wage equatidn is substituted into the price eguation to
get a difference eéuation of price inflation in terms of
the unemployment rate and other variables such as the
increase in the price of imports or labour productivity.
This difference equation is then allowed to go to a
mathematicst steady state so that ﬁo,lagged variable’
appears in the equation. The trade—offbcurve is the
relationship between the price inflation and the
unemployment rate, given the values of othér variables.

Iq the concept of the tr;deeoff curve, the unemploy-

. . o .
ment rate becomes a target variable. The rate of increase

in labour demand must be equal to the rate of increase in
7 ) . .
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labour supply so that the target'unemployment rate can be
- sustained. This is only an abstract concept as pointed
out by Bodkin et.él.[gl. The trade-off curve is designed
" to éns@er the guestion of how much inflation there would
be, given that the'present condition prevails and the
goverment wants to hold tﬁe unemployment rate at a certain
level. Por further discussion on the concept of the
trade~vff curve and its controversy, please see a review
article by Laidler and Parkin and the references cited in
‘this paper[B{]. ‘
(7) This is also the conclusion of lLaidler and Parkin
in their detailed survey of wage inflation liturature[34]. %
(8) . To derive equation (2.1) from monopolistic models,
please see Laidlér and Parkin, and references cited in
their paper[34].
{9 Let us consider the trading between Canada and the
rest of the World. The domestic price of imports in

}
. Canadian dollar is:

PM = (1 + T) Pf . E
where P, = domestic price of imports in Canadian dollar
Pf = foreign price of Canadian imports in the rest
of the World currency.
E = the exchange rate; the price of the rest.of the
World currency in terms of Canadian dollar.
T = import tax rate.

(10) ° This type of linearization is well known in economic

theory. For example, if we linearize C.E.S. production
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function using a first order approxlmatlon of Taylor serles,
we have a Cobb-Douglas: productlon functlon[30 31,39]. The

transcendental logarithmic utility function is also based

»

on this linearization which uses a second order apprb&imation
of Taylor series for any arbit:ary’function[li].
Equation  {2.55) can be derived as follows. We choose

dl, (2 agd «3 such_that . ) >
. ’ _ 1 2 3
,FCLlC Loy Ly, %10 oy, 43)= 1n(L; "+ L, “+ L, °)

27 37 1’ 2.4
< # L /L) In' Ly + «,(L,/1) 1n L, + < L,/L) 1n L,)

2 3(

= constant- = do
: . . . <1, A2 %3
We ‘next use a Taylor series "to linearize ln(Ll + L2 + L3 )

T k=] . *— ;
around “l 1; %2 1; ds 1, we have

ln L = do + (Ll/L) in Ly + (L2/L) ln L, + (L3/L)‘ln L

2 3

Therefore d,, d, and d, in eqguition (2.55) are positive and

smaller than 1. . ot
(11) If a qonsumef's utility functioﬁ exhibits constant
elastici?y of substitution, the demand'for each good can
be expressed in the log-linear forﬁ of the xelative price

and the kezi incomé[4l].

(l2) For a broader analysis of decision problem in

¢

Economics, please see Zellner[Gl].

(13) Towards the objective of better understanding macro ,

econometric mpdels of.the Canadian economy, there is a

- project of model Co;;;?}ﬁgn\iTng\bANDIDE 1.2M, TRACE,

PDX2 and the MBniversity of Tbronto Quarterly Forecasting

o

Model. The results of thlS‘PIOJeCt will befPubllshed in N

near future[lB 21,22,29,58]. ' .

Fodtp ot gt Py <MY g

.

o .
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»

{14) The relationship between d(W)/W and d ln'W’caﬁ be

shown as follows;

A /W= W = W ) Weq = /W) = 1

'dlnW=1InW, = 1ln W = 1n(wt/w

t t<l tvl)

] .
-dcw)/w =d 1ln W if Wt = W, 4

£t > Wy

latw) /Wl <ld 1n W] if W, <,wt_\r6r\ W <0

or d w0 =

'd(W)'/W>dln'WifW or d W >0

graph., ' ’ - E

3
\
‘&

These conditions are presented graphically in the above

(15) In estimpating the equation, wej-are concern&d about the

theoretical signs of the estimated parameters. We have no

S

intention of unscrambling these parameters to r ver the

structural coefficients since our major concern is

»

simulation.
]

) . : S

(16) An alternative procedure would have been used data

generated during the éxisting exchange rate regime as the

. - . ‘
basic for estimating lag structure during that regime.

This approach would imply the ioss ofddatg from 1962-1965

due to the lag structure under the fixed exchange rate

‘ .

period. However,, it was not possible to carry the apﬁroach.

through for the second floating exchahgé rate regime due

- to the short length of time ayvailable. The use of this

alternative apprdach also poseg another prpblem in testing

the structural change from one exchange rate regime to

structure. ,

another due to the gap of data caused by the 3-year lag
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