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ABSTRACT
| t

The Blinder and Fischer hypothesis states that inventories are a propagating mechanism '
which can explafn " why sérially uncorrelated monetary shocks can produce serially correlated
movements in output or business cycles.‘ The proper and complete testing of the hypothesis
involves the examination l{of ‘two neccessary conditions:

(i)  monetary shocks éhould be significant in inventory equations, a#d

(i) invemories4 should be significant in output equations.
The first condition brings out the buffer stock role of inventories and the second condition
establishes whether monetary shocks are transmitted to output through inventory fluctuations.
These two conditions lead to the first and second stage tests of the Blinder and Fischer

b ”
hypothesis that are proposed in the thesis. Both conditions are neccessary, but neither is

= ‘
sufficient 10 examine the chain starting from monetary shocks and culminating in output
fluctuations. Ek)'disu'ng empirical studies which test for the persistence-via-inventories hypothesis
have two important shortcomings. First, tl:ney typically test only one of the two conditions.
Second, ‘the definition of inventories used by these studies has been too narrow, including

only finished goods inventories and neglecting other types of goods inventories ( e.g. raw

materials, backorders and goods in process).

The regression results of the first stage tests. show that the buffer stock rol‘e of
inventories is only observed for raw material inventories. In the second stage tests ﬂie éoods
in process, unfilled orders, and raw materials are significant in all ~indust§ry classifications.
" However, the persistence effects of monetary shocks can o°nJy be amiputed to fluctuations in
raw materidl inventories, because this -is the only ;nventory category for which both the
necessary conditions of the Blinder & Fischer hypothesis are satisfied. The thesis also finds —~

that there is no evidence for claiming the buffer stock role for finished goods inventories.

Thus, the thesis finds that if the definition of inventories is énlarged to include all types of



-

-

goods inventories, there is evidence -that inventories are a statistically significant channel of

propagating the effects of monetary shocks 1o output

-

r



CHAPTER 1
INTRODUCTION AND OBJECTIVES

This chapter introduces the topi‘c of-sesearch of this thesis, gives a brief survey of

. related studies, and outines the research methodology.

The inclusion of unsold output (inventories) in macroeconomic models significantly
changes the traditional conclusions about the effects of monetary policy. Once inventory
adjustment is included in the optimising calculus of profit maximising firms, then under some .

assumptions it can be shown that setially uncorrelated monetary shocks can produce serially

correlated movements in output and other real variables.

Keynesians and Monetarists- have long recognised the real effects of unanticipated
money. However the latiter have generally ruled out serial éorrelation of output and other
real variables. In the Monetarist models real variables are randomly distributed around some
steady state levels or "permanent levels" or in ,more fashionable parlance some "natural
’levels“. Anucipated money only affects nominal variables through its effects on the anticipated
rate of inflation, leaving both the real variables as well as their natural levels unchanged.
Unanticipated monetary shocks affect current aoutpul only but not future outputs because
individuals form their expectations of prices and money growth rationallyf': This is a standard
result of rational expectation models and is commonly recognised as thea Lucas—Sargent-Wallace
(LSW) supply function. However, Blinder & Fischer (1981) showed that by a modification of
the LSW supply function this standard result can be changed. In the Blinder & Fischer
supply function aggregate output is not only affected by current unanticipated inflation (as in
LSW) but also adjusts proportionately to the gap between actual and desired inventories. They
show that the inclusion of inventories as a buffer stock in rational expectation models wnﬂ

produce business cycles or serially correfated movements in output due to both unanticipated

and anticipated money.




The explicit inclusion of inventories as a decision variable of the firm gives rise to a
number of related issues. First, if firms partially accomodate unanticipated shocks by changes
in inventories (beside changes in their output levels and prices) and firms adjust inventories
only gradually, then is there a production smoothing role for inventories ? Second, if
production smoothing is accépted, it follows that prices would be relatively more  sticky than
they would have been in the absence of inventory adjustments. There could be a number of
other factors which contribute to the stickiness of prices e.g. multiperiod labour market
contracts or gradual} adjustment of the firm’s capital stock to its desired levels. The buffer
stock role of inventories is however an independent and important channel by itself which
explains the observed pricé stickiness. Third, if decisions about production are dependent on
start-of-period inventories, the observed serial correlation of output can be pardy atiributed 10

the gradual adjustment of inventories to unanticipated shocks.

This thesis is primarily concerned with the first and third implications of models with
inventory adjustment, i.e. production smoothing and persistence. These two implications go
hana in hand. If there is no production smoothing role of inventories, Lhef?!' the gradual
adjustment of inventories can not explain the observed persistence in outpul So testing for
persistence via inventories also tests for the production smoothing role of inventories.
Production smoothing is possible due to the availability of inventories, thus allowing the firm
to change its output slowly (or smooth it) and avoid the rising marginal costs of changing

production rapidly to accomodate unanticipated shocks.

The literature on producr.ion, smoothing is not new and dates back 10 Meuler (1941),
Abramoviz (1950), Lovell (1961, 1967), Mills (1957, 1962) and Holt et al (1960). The concern
in these models is with the speed of adjustment of actual to desired invenwories. Production
smoothing is inferred from the estimated coefficient on desired inventories in inventory
demand functions. The slower is the speed of adjustment of inventories 1o desired levels the

greater is the evidence of production smoothing by firms. On the other hand a very high



.

speed of adjustment implies that the effects of unanticipated shocks on inventories can only
be felt in the current period. Next period inventories are promptly restored to their desired

levels, This simply means that producn‘dn has not been gradually changed or smoothed.

The literature ort the third implication (i.e. persistence due to inventory adjustments) is
relatively recent because early rational expectation models could not explain the observed
persistence of output and unemployment rates. Later, a few models did make an attempt to
come up with plausible explanaﬁ;ns of persistenée( either through changes in capital stock
(Lucas, 1975), (Fisher, 1979) or gradual adjustment of the labour stock (Sargent, 1979). Aside
from these channels of persistence an important explanation of persistence is through the
channel of gradual inventory adjustm;ems by firms. In a series of papers Blinder and Fisher
(1981), Cukierman (1981) and Brunner, Cukierman & Meluer (198.;») proposed Lheorenticzl
models where inventories were the propagating mechanism which converted serially uncorrelated
monetary surpriées into serially correlated movements in real output and all other real

-]
variables. How important is the channel of gradual inventory adjustment in explaining the

serial correlation of output? The answer to this question is the focus of this thesis. !

There have been relatively few studies which examine empirically the persistence effects
of the inventory cycle. Demery & Duck (1984), Gdrdon (1982), Haraf (1981) and Sheffrin
(1981) are the notable exceptions. The results of these studies are mixed and there is no
concensus that all the persistence found by Barro (1977, 1978), Wogin (1980) and Atﬁeid et
al (1981, 1983) is auributable to inventory adjustments. Moreover these studies on persistence
are done either on the US. or UK. economies and there does not appear to have been
any study done on Canada. This thesis tests persistence-via~inventories for the manufacturing

sector of Canada at the disaggregated level of the durable and non-durable goods industries.

" We will not make a relative comparision of all the competing theories of channels of
persistence, rather test the persistence via inventories itself. The significance (insignificance) of
our test results however indirectly shows the unimportance (importance) of other channels of
persistence.



The testing of the Blinder & Fischer hypothesis involves an empirical examination of
two neccessary conditions; the first is the effects of monetary shocks on inventories, and the
‘second is the effects of inventories on the evolution of output Both conditions are neccessary
and neither is sufficient, hence the testing of both these linkages is important Ignoring either -°
condition would be an incomplete examination of the chain starting from monetary/ shécks
and culminaﬁng in output fluctuations. However empirical studies which test for the
persistence-via-inventories hypothesis have typically erred in their approach by testing only for
the first or tht second condition. These studies can be generally classified as first stage or
second stage tests of the persistence hypothesis. In the first stage tests, finished goods
invgﬁtories are regressed on current and lagged monetary shocks. If any past shockfk are
statistically significant, it is naively inferred to be evidence in favour of inventories being the
"cause” of persistence of monetary shocks in output equations. The rationale for this inference
is that firms hold inventories as a buffer stock against unanticipated shocks (monetary shocks
in this thesis). These shocks directly change the buffer stocks of inventories, thch in turnv
influence the time path of a firm’s production and inventories. By examining evidence on the
first part of the linkage, inferences are drawn about the second part of the linkage. Since

the dependent variable is inventories and not output, the results of this test can only be

consttued to be partial evidence on persistence-via—inventories.

In the second stage tests, output is directly regressed on the variable waich Lransmits
the observed persistence of monetary shocks in output equations. This variable is finished
goods inventories, the gradual adjustment of which (due to adjustment tosts) is the very
reason why output does not instantly go back to its desired levels once it is disturbed by an
unanticipated shock (monetary or other). The results of the second stage test by themselves
cannnot be construed to be conclusive evidence for the hypothesis that buffer stocks of
inventories cause persistence of monetary shocks in output equations. If the hypothesis of

persistence-via-inventories is to be empirically verified, two conditions have to be satsfied (a)



monetary shocks should be égm'ﬁczm in inventory equations. (b) inventories should be
significant in output equations. If only (a) occurs, merely the bﬁffer stock role of inventories
is confirmed, and (b) estabiishes that these buffer stocks transmit the effects of monetary
shocks to output

If (a) does not occur and only (b) occurs then one can still claim the effect of the
inventory cycle on the time path of output, however we cannot say that inventories are used
as buffer stocks, because inventories may be fluctuating due to other reasons besides buffer
stock motives. ’IT:ihally if only (a) occurs and (b) does not occur then the buffer stock role
of inventoriesjs verified, but we cannot claim that inventories transmit these effects of
monetary shocks to real variables i.e. output employment etc.

Thus for fhe Blinder and Fischer hypothesis to be completely tested, both (a) and (b) have
10 be examined. The empirical literature has either tested (a) or (b) which is insufficient

evidence for their conclusion that inventories transmit the persistence effects of monetary

shocks to output equations.

This thesis contributes to empirical research in two ways:

(1) First, it examines the effects of using the generalized multivariate model of
inventory investment ® in the first stage on the issue of persistence—via—invenm{ies vis a vis
the simple multivariate model of the type that has been used by other authors, e.g. Demery
and Duck (1984) for U.K. In the first stage tests the buffer stock role of inventories is
generally examined by researchers by narrowly defining inveﬁtories to only include finished
goods inventories. We have also examined the buffer stock role of other goods inventories
e.g. raw materials, backorders and goods in prbcess. |

(2) Second, it performs a modified second stage test of the persistence

hypothesis in which output is regressed on inventories. This test uses a different definition of

! The generalized multivariate model (Maccini and Rossana, 1985; Maccini, 1984) is discussed
at length in Chapter IIl. The difference between the simple and the generalized multivariate
model is that the latter uses a larger set of explanatory variables than the former in the
inventory demand function.



inventories from that used by other rmea.rchels who have performed the second stage test
(Gordon, 1982; Haraf, 1981; Sheffrin, 1981). Generally inventories are classified as finished
goods inventories, because it is assumed that all other goods inventories carried be the firm,
are eventually reflected in the behaviour of finished goods inventories (Eisner and Strow.,
1963). Recent work by Sheehy and Reagan (1985) and older analysis by Darling (1962),
Feldstein and Auerbach (1976), shows that these different inventory types do not all move
together over Lhe business cycle. Consequently, they should be modelled separately from
finished goods inventories and recognised as distinct influences on output. We believe that a
proper test of the Blinder & Fischer (1981) rulypothesiS cannot be done unless all goods
inventory types (and not merely finished goods inventories) are. used as regressors in the

output equation.

The remainder of the thesis is arranged as follows: Chapter Il concentrates on the
theoretical model of Demery & Duck (1984). They integrate the Blinder & Fischer (1981)
argument with the Lucas (1973) model, to examine the effects on production of changes in>
relative prices via changes in inventories. We assert that the test proposed by Demery &
.Duck are first stage tests of the Blin;ier and Fischer hypothesis. We suggest a version of
second stage tests of this hypothesis.’ The derivation of the equations of the second stage
test has been done by a simple algebraic manipulation of the Demery and Duck model. In
our opiniori, by also including the second stage of the linkage we have suggested complete
tests of the Blinder & Fischer hypothesis, as opposed to the incomplete tests (through either

the first or the second stage) proposed by other researchers.

Chapter III is largely based on the narration of the multivariate models of inventory
investment of Maccini and Rossana (1984) and Maccini (1984). The explanafory variables

proposed by this model will be used in our estimated equations for inventories (first stage

3 Second stage tests of the Blinder and Fischer hypothesis have been done before by other
researchers (Sheffrin 1981; Haraf 1981, Gordon 1982) but the estimated equations of these
models are quite different from our equations.
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test) and output (second stage test). The reason for presenting the multivariate model is to
discuss the microeconomic rationale of the corhplete set of explanatory variables used in
inventory and output equations. Demery and Duck in their estimations for U.K. used only a
small subset of the variables of the generalized multivariate model. If the complete set of
variables is the one that is relevant in the firm’s decisions, then these variables must be
included in the inventory and output equations, otherwise results will be biased due to
specification error. It is quite possible that their inclusion may change the inferences made
about persistence when only a small subset of expalnatory variables is used, as was done by
Demery and Duck. In our results of the generalized muitivariable model (see chapter IV), we

2 . c
found that the R of the estimated inventory and output equations did increase significantly.

“However this improved specification did not change the inferences on persistence that were

obuained in the simple multivariate model. In this chapter the equations of the Maccini and
Rossana modelb have been slightly modified to include monetary variablés (unanticipated and
anticipated shocks) as well as imports, price of capiﬁl and the capital stock. The inclusion of
monetary variables was neccessary since the estimated coefficients on lags of unanticipated
money would give us an idea of the strength and length of this rpersistence. “ The role of
capital has been discussed at length by Maccini (1984) but in their empirical paper (Maccini
& Rossana, 1985), the effects of capital were not examined. In our empirical equations we
have tested for ciapital by using the total‘ capital stock employed- in machinery and equipment,
building construction and engineering, in the manufacturing sector. ° Chapter IV presents the
regressions of the first stage and second stage tests to evaluate the persiétence attributable to
inventory adjustments. At the end of each test are the summarized conclusions of those tests.
o -

* Maccini & Rossana (1984) did not include the monetary variables since they were not

interested in the issue of pﬂrsi?{“énce and were more concerned with a proper specification for
an inventory demand functiorn.

* 1 am aware of only one study by Bryant (1981), where capital was explicitly included in
the inventory equations, but the difference between Bryant and our equation is the
simultaneous inclusion of the persistence variable (i.e. monetary shocks) beside the capital
stock and other relevant variables mentioned in the multivariate inventory adjustment model.



Chapter V concludes the findings of this thesis and presents suggestions for further research.
We found that the combined results of the first and %second stage“‘ tests allow us to conclude
that the Blinder and Fischer hypothesis is validated for Canada, when the appropriate
definition of inventories is goods inventories other than finished goods inventories. Chapier VI
outlines the procedure for the construction of some time series data on key variables which
was not available in published form. Thi\s_ study would not have been poésible had this
crucial data not been constructed. All the \éstimates have been done with seasonally adjusted

data, because raw data was not available for a number of variables.

*



CHAPTER 1
INVENTORY ADJUSTMENT AND PERSISTENCE IN REAL VARIABLES

Introduction

“Generally in rational expectation models deviations of current output from trend can
only be explained in terms of current unanticipated inflation. Any other past variables, e.g.
past monetary shocks, should uot be statistically significant since they were already part of
the information set available at the end of last period, and their influence is incorporated in
yesterday’s expectations of today’s prices. In direct contrast to the predictions of theoretical
models, a number of empiri@ studies; Barro (1977), Wogin (1980), Atfield, Demery & Duck
(1981), Atfield & Duck (1983), have found lagged monetary surprises influencing current
output. How can we explain the ‘significance of lagged.nionetary surprises or the Rkrial
correliat.ion in output V'? There ®Md bve many mechanisms producing the observed serial
correlation in output in rational expectation models. For example, Lucas (1975) has shown
that by accounting for capital stock in the model, unént.icipated inflation affects current output
~and thereby future capital stoclgs. Fischer (1979) employs a similar growth model and stresses
the timing of the persistence effects of anticipated money on outpht. Sargent (1979) shows
that the serial correlation of the natural rate of output would be observed in economies
where firms gradually adjust their labour stock in the face of rising adjustment costs.
Intertemporal substitution between consufnpt.ion and production is another musel of persistence
in real variables (Long & Plosser, 19835}‘:Lilien (1982) attributes persistencq in output and 7

unemployment to increased dispersion in the shifts to technology, and tastes.

In this thesis we are solely concerned with the role of inventory adjustment in
producing these business cycles. Blinder and Fischer (1981), Cukierman (1981), Brunner,
- . N
Cukierman and Melzer (1983), Amihud and Mendelson (1981) \have all shown with varying .

assumptions that the inventory cycle is highly correlated with the real variable cycle. Qf the
. . —



above mentioned papers the paper by Elinder‘ and Fischer became more prominent just
because it incorporated instantaneoug price adjl»’xlstmentsl and still obtained the result of serial
correlation of output Their hypothesis is that an unanticipated positive (negative) shock is
accomodated kby the firms through both increases (decreases) in output aS well as decreases
(increases) in:‘ inventories. In the presence of positive costs of shifting production and carrying
.inventories, firms gradually restore inventories to their eddliPﬁum (desired) levels.
Consequently output remains above (below) its steady state”ievel untl such time that
inventory équilibrium is achieved. Thus the Blinder and Fischer (B & F) model can be
generally described as a two stage model Qf pefsistence. In the first stage unanticipated

shocks affect invémory levels and in the second stage inventories affect output levels.

This chapter is organised jn two main parts. In the first part the Demery & Duck
(1984) model* is presented and evaluated. In this model prbducu‘on and inventory decisions '
are expressed in terms of current and lagged monetary surprises. D & D then tested their
inventory equation for the U.K. to provide evidence for the persistence-via—inventories'
hypothesis. T shall refer to the D & D approach as the first stage test of the B & F
hypothesis. D & D stopped short of the cornpléte lesting of the B & F hypothesis.
Therefore, using the D & D model, I have derived the theoretical equations for output
expressed as a function of current and lagged inventories. These equations were not derived
by D & D but are subsumed in,,tg.hcir model. These equations constitute the second stage
tests in which the effects of inventories .on output are examined. Together the first ?nd
second stage tests follow the linkage from monetary disturbances through inventories to outpuL
In the second part of the chapter the functional specification of the empirical equations has

been discussed. These specifications form the basis of the linear empirical equations (6‘ and

! The other papers assumed that prices were preset by monopoly firms period by period” but
not within the period.

* The model incorporates the key features of the Lucas (1972, 1973) and Blinder & Fischer
(1981) models of firm behaviour.

10
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7) of chapter III, that were eventually estimated in chapter IV. . .

THE D DUCK MODEL

Assume a Phelps-Friedman economy with many islands which can be understood as .
different markets. In a world of imperfect information ¢xpectations are formed rationally and
market participants utilise all information currently available to them. They kno;:/ only tﬁe
nominal prices of the good in their market and not in other markets. They also do not

know the aggregate price level but form expectations about it on the basis of information

available in their markel

In the presence of unsbld output, production differs from sales by the change in

inventories. Sales are determined by the locally perceived relative price. These two features of

the model are represented by the following equations. .

s
Y(x) =68, ﬁl(pt(x) - E Pt) - )

3

P $
Y =Y + N - N 2
) = Y@+ {N®W-N_ 0} - )
!
§ ] ‘
where Y_t(x) and Yi(x) are the level of sales and production in market (x), pt(x) is the log
of the price of the good in market (x) and Eth is the log of expectation formed in

market (x) of the aggregate price level. Nt(x) is the level of inventories held by suppliers of

th
the x good at the end of period t or begining of period trl.

Firms hold inventories as buffer stocks to meet unexpected changes in demand.
Inventories are restored only gradually when disturbed from their_‘opﬁmal levels, because of
nositive costs of adjustment. The inventory demand function of a firm is given by:

[ ] n -
N(x)=AN® +Z v N (x) - ¢(p(x) - EP ) (3)
t t i=l 1t t n Xt
= x =1 0s 751 ¢ 20 '217i = 1-A
.=

11



. .
where Nt(x) is the long run desired level of inventories. A\ is an adjustment parameter of

actual to desired inventories. Inventories at the end of period t are a linear function of
desired inventories and current unanticipated inflation (- p(\)—E P ). Since each period’s
ending inventories ar(‘e parﬂv det,ermmed by stan—of—penod inventories, considering some finite

past justifies the mclusnon of the second term in (3).

Unanticipated inflation will lead a profit maximising firm to to increase both sales and
production, but the sales response would‘ be greater thereby reducing next period’s starting
inventories (or t.hig peniod’s ending inventories Nt(x) ). The sales response is greater than
production because the firm is faced with a dual decision. It has to decide hoW much (o
produce for inventories to;iay and how much to withdraw from inventories for sale. I
tomorroxx;’s perc;eived relative pri;e is independent of today’s relative price and also production

costs are not affected, then it is more beneficial to sell today than tomorrow. Hence the

i_ncrease in sales is:greater than the increase in production, so inventory carryover falls.

N

In (3) if 7i is unconstrained then we do not get a precise a priori patiern on ﬁmc
way. lz;gged monetary surpr;ses influence current output. We can impose a pattern by

assuming the qqadratic cost of adjustment function, i.e. 71 equals 1-\ and 72= 73...= 7n=
0. The imposition of ’t.his' constraint is not dictated by the model, it is a device to reduce
the number of terms in the final solution associated with 72 to 7n. The general solution

without the constraint will still have the same results with respect to persistence.

&

Desired inventories have been specified in the literature to depend-on expected §ales
and expected inventory carrying costs. Since the firm is a profit maximizer it wants to
mammze the expected discounted present value of its real profits. This dlscour;ung SURECSLS
the introduction of the real mterest rate as an explanatory variable in thg des1red mventory

function. However following Blinder and Fischer (1981), nominal -and }ence real ’inmregl rates

would be suppressed from the model. Their inclusion would merely increase the -algebraic

12



K N ?‘
complications. In spite of this simplification one can still show the principal result that

serially uncorrelated monetary surprises can produce serially correlated output movements, °

Desired inventories aré simply assumed to depend on some constant n and the
expected inﬂéu’on rate as viewed from market (x). The constant term reflects some desired
positive level of inventories v;hich a firm would like to hold to prevent stockouts. The
higher the rexpected inflation the more would be the desired’inventories of a firm. This is
so because higher expected inflation erodes the future rate of return on money ‘holdings or
increases the relative rate of return on holding inventories.*

4 .
NG =7 - 81{ pt(X) - Eth+1} L 4
6§ 20 :

Demand in market (x) is assumed to depénd on the locally perceived real money

balances and relative price as well as a market specific reiative demand disturbance.

d
\/ ., = + -—
() =0 *al M - EP] d
- o -EP } + , -
| az{ P(®) R } e )

d J
where Yl(x) is the local demand in market (x). Mt is the log of the money stock. and

d N . . .
el(x) 18 a serially uncorrelated random shock in market (x) with zero mean and constant

variance o .
. {

Finally the money supply is governed by the following simple feedback rule which is
known by economic agents,

M =M + + .
S S U | ©

€

* For a model which does not suppress real interest rates and still gives the same result see

Cukierman (1981).

* The implicit assumption is that it is a two asset model, i.e. a nominal asset money, and a
real asset, goods inventories. S
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where g is a kn'ov’vniconstam and ut is a random shock to the money supply with zero

mean and constant variance o
u N

N The above model is now used to first solve for equilibrium prices for fnarket (x) and
then expressions are derived for aggregate prices and output for the whole economy. Prices
in each local markgt (x) adjust‘ fully and instantaneously to equaie local demands and |
supplies (sales). quatigg (Al) anrdb (5) and_ substituting for M[ from (6) we get the following -

, o th
reduced form expression for prices in the x  market

1
px) = _ ~  { a +a, g*+to u
t T g 0o "1 1t

2 1
' d
+ + - + '
( o, 6] oy ) Expl‘“ e[(x) } (7

The “suppliers in each market (x) would like to know whether the nominal - price in
their market 1s high due to a posmve aggregate demand shock u[ or relative demand shock
€ (x) They would respond differently in Lhe two cases. Since a change in ul equally
increases nomidal prices in all markets (x) and sales are dependent only on rélative prices of
their goods (as perceived in market (x) ) therefore firms would not ‘kae io change sdles if

ut changes Sales would be increased only if relative demand changes in the x market.

Firms can observe increases in their nominal prices but they do not know the source
- d
of these price changes. However they do know the composite disturbance nl ul + € l(x).
Once they observe the price they are in fact observing the composite disturbance. This would

be clear if we rewrite (7) in the following way

1
Px) - — Loy =B *aM_ Yo+ (a, 5\] ~a) EP
2 ! 1 " d
= __  {eu +e(x)} (7y
a + 6 ll t . "
™, 2 N1

14




All the left hand side v_ariables are known to market participants in the ith market.
They know the price in their market, the .values of the coefficients of the model, the
components of the. monetary feedback rule m,[v_/1 ‘and g and they also know their expecmqon
for the average price level. Since (7°) is- an équation,, knowledge of the left hand side
implies knowledge of the right hand side. There is however a signal extraction problem faced
by the market participants. They do not know and would like to find out the individual
components alui and e(i(x) in the composite disturbance term. They can solve their problem
by taking the conditional expectation of u[ based on knowledge of the combined disturbance

~ ) d
term ( k- ). Let us define k = a u + ¢ (x).
t t 11 t

. d
Agents know the stochastic specifications of u[ and e[(x), that is they know the

unconditional means and variances. If u[ and kl are joint normal then the conditional
‘ expeclation of u[ given kl is:
. ’
E k = + u k -
[ u | ] u ¢ ( “k@)
o (x
Y

where u uk are the unconditional means, and the correlation coefficient is :

: =COV(u,k)=E[{u-E(u)}{k;éE(k)}]
o o . o o
u k u k

Wg know the uncondituonal means uu= uk= 0, since by definition u and k are random

variables.

E[ (w (k)] o
+ .

E | ul | kt (x) ] u (k)
) o 0 o
u k k

and

n
tr

E[ (w (k)] [U(a1u+e(X))]
2
=E[a1u +u e(x) )]

e E (u)2 + Eu) . E{ e(x)}
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[a, 0" * Bu) . E{ e(x)} ] . (k 002
= 1 u = 1 u
= _ (¥)
and o o
2 2
=E[k-
Ok | 2uk] 2 d d 2
=E[k]=E[a1+2a-1‘ue(x)+(e) ]
2 2 2
=a 0 + 0
u €

therefore the expectation of ut in market (x) is

E[ull kt(x)]

]
—
| =l
=
+
™
—
—_—
><
A

R N d '
Once we aggregate over x markets, the e[ (x) terms drop out because they sum 1o
zero. The economy wide average expectation of ut is E(ut) which is the sum of expectations

over all markets divided by the number of markets.

*
E = 6 9
(ut) u (9
where 2
* a g
§ = 1 u
2 2 2
e, + o0 + g0
u €

The random monetary shock would be more correctly perceived the more the variance
of the aggregate demand. shock is represented in this model by the variance of the monclary
shock ut. The story behind this is quite sﬁnple. If expectations are ral.ion;al the perceptions
of economic agents should be related vto the wue process determining prices, that is the true
liklihood of any unexpected h;gh price being due to a random aggregate demand increasc in

relative demand. Thus in economies in which random movements in aggregate demand arc

16



large and frequent it would be rational for écbnomic'agents to atmibute the unexpectedly

high prices in their markets to increases in aggregate‘ 'aemand Consequently economic agents
would correctly revise upwards their price ex;ecfAUons and not change output This hypothesis
was tested and verified by Lucas (1973) in a multi-country empirical study which found that

economies in which the random element in aggregate demand had a high variance were

economies in which random movements in aggregate demand had little effect on real output _

Now that the procedure for solving the signal extraction problem has been outlined we
can proceed to solve for the aggregate price level equation of the D & D model.
Summming p[(x) over all markets and dividing up by the number of markets we get an
expression for aggregate prices. Once again the serially uncorrelated random relative démand

terms - the e[(z)’s would cancel out

1
P=__  [(a -8 )+o M _ +a g+a u
t « + 5 0 0 . k‘ :
2 1

+ + - EP 10

(a2 51 al)tt] (10)

Equaton (10) has a term for expeéted prices on the right hand side. We can eliminate

it by solving (10) by the technique of undetermined coefficients. The method is as follows:

1.. Specify a linear conjectured solution for the brice level as a function of all the

predetermined and exogenous variables.

to

Take the expected value of conjectured prices and substitute that into EtP__tr‘in;A e
(10). '
3. Equate the right hand sides of the conjectured solution with (10) and solve for

the undetermined coefficients 7’s .
i

4, Finally substitute these solutions of the m’s in the conjectured price solution.
1 -



The aggregate price level is then given by, -

a,. - B o, u
p = 0 0 + M + g + 1t

o [ 8 a- 6y + ale.

and aggregate sales are solved from the aggregate version of (1) given by
Y =8 +B (P -EP)
t 0 1 t tt

Take 'expectations of (11) and then subtract it from (11) and substitute in (1)

YS=B+ 31011(1"9)11t

t 0 .
(a2+ﬁl)(1‘9)"’a19

~

Aggregate inventories’ and production are given by

n
N =xnp + Aég +Z v N |
ot =] 1 -1

Aéa_ +* pa. (1. -6 ) .
1 t —)\56]\1[

- (

<02+61)(1—9')+a19‘

n
Y =B +Ap +A6g+Z vy N -N
ﬁ0 g g i=1 7i =i -1

a. B. - ¢ ) (1-6)~- A« .
1 71 1+x<se]ut
l‘

(02+Bl)(1-9.)+019.

(11)

-y

(12)

(13)

(14)

Equations (13) and (14) state that inventories and production are determined by past

inventories and current unanticipated aggregate demand shocks, represented in this model by

current monetary shocks. The appearance of g in the third term of (14) suggests that

production is also affected by an anticipated component of the feedback rule. A deeper -

‘For a solution of the model see the attached Appendix 1 at the end of Chapter IL
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inspection would however reveal that this is not correct, g appears to be affecting Yp but in
fact the g terms are also incorporated invthe Nt_i,terms and therefore cancel out This
result is obvious if we perform the successive substitutions for the Nt—i terms. See equation
(16) below. Thus the standard result of the invariance of output to policy parameters is

preserved in this model with inventory adjustments.

The same result of the invariance of output to policy parameters can also be shown
for steady state output levels. In their paper D & D have not derived this resulL’However
by making some assumptions (given below) this‘ result can be derived. Equations (13) and
(14) are not expressions for long run steady state inventory or output levels. Once we

substitute Nt )

i from (13) into (14) we notice that the Adg cancels out in (14). This is

easily shown if we assume NH_= N , 71': 1-A and ut = 0 for simplicity, and N is defined

to be somé long run constant desired level of inventories.

Then equation (13) is written as:

I—\J=)\n+)\6g+(l—)\)Nt_
-1

N=2xn +26g+ (1 -\) N
N - (1 -)\) N = An + \ég
AN = A + A\ég 13y

and (14) becomes

= t+An + Aég+ (1 -A)N - N
ﬁo K e r )t—i -1

=ﬁ0+xn+x5g+(1-x)1_~1-'ﬁ

el e LT

=ﬁo+)\n+)\6g—)\l—\l (14y

Substitute AN from (13)' into (14) and notice that the Adg cancel out
?=Y‘:=50+M + N6g - A - Abg
and output is not dependent on anticipated monetary policy.
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FIRST STAGE TEST OF PERSISTENCE

In the Blinder and Fischer model persistence or se@n‘m of output is a twd

stage phénomena. In the first stage the buffer st fﬁ inventories are affected by
unanticipated monetary shocks and in the second stage slowly adjusting inventories influence
the time path of output The specifications for the first stage can be derived by expressing
(13) and (14)' entirely in terms of current and past monetary surprises by successive:
substitutions for Nt—'

in terms of u . ¢ This is seen by considering the special case where

1 -1
=1 - = — = 0’
=l - Ahandy, =7, Ta
N + 8 (1-)) Qa :’x)z
= - - (I-M)m -(1-N)7m_u
t 1 & ”2 ur. 2 ut-l . -2 t-2
A
(12N (15)
.......... 3 s 5
2
= + + + AN(1-) + A(I-\
Yﬁ By * ™Y kfz Uy ATy Ut A T
Pt NA-N T 0 (16)
2 t-s
where N .
a. B. - 9.) (1 -6) - ANoa .
mo= 11 1+ 266 )
1 5 S
+ -6 )+ o b
(oz2 131 ) (4 ) o
and °
Aba_ + ¢pa. (1 - 6 ) )
T o= 1 1 - 286 )
2 3 5
+ 1 - + .
(oz2 131 ) ( 6 ) a19 .

Equation (15) is referred 1o as the first stage test of the persistence of  monetary
shocks that is observed when output equations of the type of (16) are estimated. In

equations (15) and (16) \;'e observe that output is independent of anticipated monetary policy

¢ For the solutions of (15) and (16) see Appendix 1.

: n
? This result would also hold in the general case where _Zl-yi = 1-A.
, 1=
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whereas inventories are not. This is because increases in g increase anticipated inflation and

thus desired and actual inventories are increased.

The traditional models of rational expectations, without inventory adjustments or other
persistence mechanisms invariably state that output is a function of only current monetary
surprises. Empirical studies have however found that current as well as past monetary
surprises are statistically significant in explaining variations' in output. In (15) and (16) a
theoretical model has finally been specified which has lagged money as an explanatory
variable. Recall that models which do not have persistence mechanisms built into them do
not have lagged monetary shocks in output equations. This result is commonly known as the

Lucas-Sargent-Wallace (LSW) aggregate supply function.

The sign of ut in the solution equations given above by D &D 'for Nt and Yt is
vémbiguous,' so we cannot say a priori if 'current and  lagged monetary surprises would
inéré;age or decrease current production and inventory levels. There are three simultaneous
}inﬂhigﬁ‘ces at work which is seen in the three terms in the numerators of =« 1 and # 5 in
(15) and (16). These three influences can be described as the perceived relative demand

effect, the expected price decrease effect and the expected price increase effect. These are

discussed below as (a), (b) and (c) respectively.

(a) The positive influence of positive monetary shocks on production would only take
place if firms interpret this to be a relative demand increase for their respective products.
The influence on end of period t inventories, N[, would be negative because firms would be

meeting part of the perceived demand increase through inventory depletions. These effects are
® ®
capturedbytheterms(xl(ﬁl—d))(1—9 )and¢a1(1—9)inthenumerators
[ ]
of 1r1 and 1r2. The value of 6 determines the accuracy of a firm’s expectations towards a

' This ambiguity is not present in the models of B & F (1981) or Brunner et al (1983) or
Cukierman (1981). All of these models propose an unambiguous negative effect of positive
shocks on inventories.

21



. _ .
monetary shock. If § = 1, then the firm will not err in interpreting the monetary shock

(see equation (9) ).

(b) A high perceived current relative price also means that next period firms expect
their nominal prices to fall. The high relative ”p;‘ice of the current period was perceived by
firms to be the result of high (perceived) relative demand. Tomorrow’s relative demand is
- independent of today - ec[i is a serially uncorrela;ed, random relative demand shock. Sé as

*
falls, desired inventories, Nt' and consequentdy end of period t inventories, Nl fall:

Eth+1
From (13) we can see that production also falls; these effects on production and invenmriesv
are represented by )\Sal |

) A f'mal influence of ut on production and inventories is captured by the term
)\69.. Firms do not know ut but by knowing the structure of the economy they are aware
that increases in u[ will not be matched by equivalemL price increases this period (due to
misperceptions about ut and eci ). Rather the economy would react by some combination of
cha!r1ge’s in production and inventories. In the beginning of next period when u[ does become
lmowﬁ, nominal prices would be increased® reflecting the nominal increase in money supply.
This anticipated future scenario means that today’s expectations of tomorrow’s prices (EXPH])

are increased. Hence desired inventories, production and consequently actual inventories are

increased.

The ambiguity of the effect of u[ on production and inventories could be largely
removed if 6, the response coefficient of desired inventories to unanticipated shocks is
negligible. Then a positive monetéry surprise would increase production and decrease
inventories. A positive sign on the coefficient of unanticipated money in the output equation
means that the negative effect of a perceived fall in expected inflation on both output and

inventories (A b« 1) will be outweighed by the positive effects of perceived increases in

‘The firm is not merely a price taker but a price setter with some monopoly power.
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relative prices ( a 1 (B 1 ¢)(1-9‘ ) and percejved increases in expected inflation ()\69.).
Assuming 8=0 means that expected inflation does not affect desired inventories. This
assumption would break the channel proposed by Blinder & Fischer (1981) for anticipated
money to affect output They showed that if inventories are a function of real interest rates
- and if e;{pected inflation changed réal interest rates (due to the “Mundell effect) then
anticipated monetary growth could affect productiorL A number of empirical studies have been
unable to find the effects of anticipated monetary growth on production. This evidence (which

is not unanimous) suggests the possibility of & being zero or close to zero.

-

Blinder & Fischer contend that whother unanticipated inflation would have its maximal
effect on output in the period that the shock occurs or its effects would be delayed one
period later would depend on the relative magnitudes of the coefficients on current and one
period lagged inflation in the output equation. Using the notation used by them '° output

> i
deviates from trend by an amount y due to current inflation and y¢ EO 7i' (1-6) due to
l .
‘past unanticipated inflations. In their model inventories in any period change by an amount
g > i
6 of the discrepency between actual and desired inventories, and . ¢ EO (1 - 6) is the
i
response of actual inventories in period t to current unanticipated inflation.
They say that

if unanticipated inflation has a small direct effect on output, so that \ is small,

but leads to a large reduction in inventories, so that ¢ is large, then the

inventory rebuilding effects of unanticipated inflation on output will predeminate,

and the maximum effect on output will occur in the period following a given

unanticipated increase in the price level.

In terms of the D & D model the "small direct effect” of unanticipated inflation on

output would occur if effects (a) and (c) are slightly larger (not significantly larger) than

effect (b). If (a) and (c) are significantly larger than (b) we would see a large direct effect
. |

'* See Blinder & Fischer (1981), equation (29), p 291. In their paper u, is not unanticipated
monetary shocks but unanticipated inflation.
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on output!' In the event that (a) and (c) are slightly larger than (b) an unanticipated
positive monetary shock would not increase ‘output by much, rather we would see a
correspondingly larger effect on injyentories which will be greatly depleted in their role as
shock absorbing buffer stocks. Consequently next period the inventory rebuilding effccis of
this shock on output would be stronger. In terms of the Blinder and Fischer model this

would translate into a smaller v and larger ¢ in their equation (29).
SECOND STAGE TEST OF PERSISTENCE

The speciﬁ‘cau'on of the B & F test proposed by D & D in (15) is an incomplete
way to show the persistence of shocks on production in (16). Allv we can infer from a test
of (15) is that shocks effect inventories. We cannot say whether gradually adjusting |
inventories propagate the effects of these shocks to output Thu§ (15) is merely a
representation of the first link of the two stage process. The second stage of the link from
shocks to output through inventories can be shown by directly using lagged inventories as the
‘independent variable in the output equation. Such an equation is derived below by an

algebraic manipulation of the D & D model

Production can be derived as a function of current and past inventories as follows:

First rewrite equations (13) and (14) as

n

N =An + A + N - 13

g ber v N -mu (13
Y =8 +>\L 4+ AEg + L v N N o+ : (14)

t "o K ETE Y T =1 "o Y ‘ ;

From (13)
1 n

u = (Anp + A8g+Z v N - N )]

t T =1 1 t=i t

2

11 Refer back to the discussion on p. 21-22 of this chapter.
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Substiiuting ut in (14) we get,

=%

” n
Y =g +(1+_L)y(ag+2rsg)
t 0 - _
2 m n T
+(1+_YyzZ y N -(_l)yN-N
p i=l i t-i p t -1
2 , 2

Equation (17) can be tested empirically and can be considered as a counterpart to equation

€7

(16) with the- lagged monetary shocks teplaced by the lagged finished goods inventories. 1f
finished goods irventories are the only stock affecting output!* then both formulan'ons convey
the same information since they are derived from the same system, that is equations (13)

and (14). This point is elaborated in the next section where we compare the equations of

the two tests.

Once again if the quadratic restriction is imposed, (17) can be reduced in the number

of explanatory variables to *’

b1
2 b1
+(_1)yra-»nnN_-nN 17y
p -1 t o
\ 2

Equation (17) is very reétrictive empirically since it only allows us the freedom to regress
'current and one period lagged inventories. Since we are interested in the timing or the
“length of the persisfence effect of inventories on output we will estimate equation (17) to
allow for the possibility of more than one period lagged inventories affecﬁqg output. In
equations of the type given by (17) past inventories provide evidence on the production
smoothing role of inventories. The more the past lags that are statistically significant, the

more evidence there is on the production smoothing role of inventories.

1 If production is a joint stock decision then output and consequently finished goods
inventories would also be affected by stocks of capital and labour as well as stocks of
intermediate goods and stocks of goods produced to order. This implication was first pointed
out by Lucas (1967) and then amongst others by Maccini (1984). -

!See Appendix 1 for the derivation of (17).
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P - 'EMPIRICAL SPECIFICATIONS

k4

First Stage Tests

We have compieted the discussion of the theoretical specifications of the first and
second stage tests given by equations (15) and (17) respectively. In the following discussion

the empirical equations for these two tests are presented and compared.

D & D have done the first stage test by estimating the inventory demand function
given by (15), for the UK. using quarterly data. They first estimated a central bank reaction
function and then used the white noise residuals (u[—i) from that to subsp'lute in the
inventory demand function to get:

+ Ml + v (18)

n
N = + X + Z
ﬁO ﬁl t i=0‘7iu 1

t
where

t-i

Nt are finished goods inventories, Xt is a vector of relevant decision variables which affect
[ ]
inventories, ut, are lagged monetary shocks, M[ is "anticipated monetary growth and v‘ is a
—i

random error term which is uncorrelated with ut .
—1

,,‘They found that monetary surprises exert a significant negative effect on inventory holdings

for about a year. Equations (13) and (15) show that anticipated monetary growth should also
affect inventories. This was tested by adding current and four lagged values of actual

monetary growth to (18). They found that anticipated money did not affect inventories.

In chapter V we will be testing (18) with basically two specifications of the vector X[.
First, inventories are regressed on a small subset of the explanatogy variabhs which arc
contained in Xt and then the larger set is used as regréssors. In this thesis the first has
been referred to as the simple multivariate model and the latter the generalized multivariate
model’ of inventory investment. The reason foriﬁrst using the simple multivariate model is o

make our equations comparable to Demery and Duck. Second, other relevant demand and
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stock variables of the generalized multivariate model are added to see if this richer
specification of ther inventory demand function produces any differem inferences on persistence

hY

than the simple model.

Second Stage Tests
RIS

Before we present the empirical equation for the second stage test it is worthwhile to
further discuss the theoretical equation (l7)lof this test FEstimating equation (17) would give
us information about the effects of monetary shocks comai;ed in current and past finished
goods inventories to explain the observed\pe“r}si"stence in output. Finished goods inventories
_ however, are not the only category of invé;ltori’és wbrth our consideration. In the durable and
non-durable goods industries, firms not only produce output to sfdck (Which is carried as
finished goods inventories) but.they also produce to order which is wref‘lécted in a firm’s
inventories as unfilled orders. Moreover they carry raw mﬁiérigl and intermediate goods
inventories. Unanticipated shocks to the economy not only disturb finished goods i}n,ventories

from their desired levels bu.t also affect all other inventories which the fffm cafries. This is

exactly the’ implication of the multivariate flexible accelerator model of inventory investment

The issue of persistance thus cannot be adequatel; examineod without examining the
behaviour of these other goods in)ve'ntory types on the current and future output levels. The
more the lags of raw material inventories, goods in ‘process inventories and back order
inventories that are statistically significant the more the evidence on the ﬁersistence hypothesis
via inventories. This is not the usual way that evidence on persistence is examined. Generally
rescarchers look only at the significance of finished goods inventories (FGIs). This accords
well with earlier traditional models in which the production decision was affected by only
one buffer stock, i.e. finished goods inventories. However' if production is also affected by

other buffer stocks (as in the multivariate model), like unfilled orders and raw material

inventories, then it is important to include these buffer stocks in examining the issue of

27



persistence.

The effects of a‘ business cycle will be bbserved incompletely if we merely_ look at the
fluctuations in finished goods invemoriesu. Abramovitz estimated that about S50 per cent of all
manufacturing output in the US. was produced to order but the inventory of finished goods
held against that business conséhlsed only 15 per cent to 25 per cent of all finished goods
inventories. That means that goods produced to order were held in inventory either as goods
in process inventories (intermediate goods) or in undelivered form as back order inventories
or in raw material inventories Thus we have good reasons for including these other inventory -:-
types in regressions of output on inventories. The inclusion ;)f these other inventories in the
second stage test will bring out the relationship between goods produced to ordér (GPO) and
goods produced to stock (GPS) ie. whether they are substitutes or complements in
production.'* By ignoring the substitutability and complementarity of FGls (of goods produced
to stock) with GPO and intermediate goods one can naively errv in believing that the full
thrust of a business cycle is vi4sible from fluctuations in FGls. In the presence of inveniory
interactions this is clearly a fallacious assumption. lf in -fact, firms absorb monetary shocks
through changes in stocks of other goods inventories, this would support Abramovitz's findings
that FGIs constitute a relatively small proportion of the total inventories carried by the

indﬁs\:y.

If we do not examine the effects of changes in these other inventory types on outpul
we would not be doing justice to the Blinder a;{d Fischer hypothesis. Although the B & F
hypothesis was coined in terms of finished goods i;ijéptbﬁes only, the work of Maccini
(1984) and Maccini & Rossana (1984) clearly brings out the- importance of these other
inventory types in the production decision. We ‘would be committing a deliberate specification

error by ignoring the effects of these other inventories on output and possibly erroneously

" Of course these relationships bgtween GPO and GPS are also inferred by doing the first
stage test with the multivariate model. See the regression results of chapter V for evidence
on this issue.
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concluding that the persistence of monetary shocks in output- equations is not propagated

through inventories (if the definition of inventories is so narrow as to include FGIs only).

To incorporate the influence of other goods inventories and other relevant quasi fixed
stocks, cost and demand variables, the empirical version of (17) can be written as:
Y . Z }? N  + 19
= + + v
o v By 2 H 7 Ny (19)

1 t

2

where

ZI Yois a ,vecto} of variables which directly affect output. It ipcludes other goods inventories
besides cost and demand variables. N[_i are finished goods inventories. vt is a serially
uﬁcorrelated random error term with mean zero. It is assumed to be independent of ut.
Equation (19) can now be tested for Canada using a number of specifications for the vector
Z[. This vector contains a/l other goods inventories (except FGIs), and other variables relevant

to the firms decision making. We will be testing (19) for manufacturing inventories and shall

7. . .
leave the retailers and wholesalers inventories for future research.
\

Note that (18) and (19) both claiim to test for persistence in output. D & D claim
that by subjecting (18) to an empirical test théy have shown that "serially uncorrelated
monetary shocks can produce ‘serially éorrelated movernents in output”. It“is our contention
that this claim is incorrect because the dependent variable in (18) is inventories and not
output. The argument used by D & D is that monetary shocks disturb “the buffer stocks of
finished goods inventories, and if one assumes on the ‘basis of some Lheoreti@ mbdels like
B & F (1981) and D & D (1984) that inventories i.n turn affect output, then the chain
from mc;netary shocks to output is completed. One can ‘then éay that ind‘eed‘inventories are
the channel which explain the effects of past monetary shocks on output “Note that by

merely assumming Y = f{N) and not in fact testing (empirically) that they are related, one

** The vectors X and Z; are not equivalent, although a number of explanatory variables in
both vectors are common, since the output decision also determines inventories. However there
are ceriain costs which are inventory specific, e.g. inventory carrying costs. These costs are
excluded from Z. :
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has not in fact tested for persistence-via-inventories. This is the central contention of the

second stage test

Testing (18) would only bring out the buffer stock role of inventories. We would stll
not bea able to pommqht whether these inventories are the channel by which :the effects of
the monetary shocks~are transmitted to output The latter effects can only be established by
doing the second stage test in which outpup;is regressed on - inventories. If there are no
other influences on output and 'mventoriestbesides monetary surprises, and inventories are the
only channel by which past ronetary surprises affect current and fu;ure output, then the two
regressions (18) and (19) are similar ie. they should hav'e similar st. same magnitude of
coefficients and similar lag length, barring sampling error.’* In other words they carry the

same information. This -means that if we regress

Y =f(Z N  .u - 19y
t ( t ] ul—l ) ( )
@

the additional terms u[ . should be statistically insignificant, ie. they should carry no further
-1

information than is already embedded in past inventories. Equation (19) would be a good
way to test for the strength of the inventory channel as the major channel by which past
monetary (as well as {éal) shocks affect production levels. If the ul_l_ turn out to be

statistically significant 7 this suggests that there are other chafmels by which past monctary

[

shocks can be transmitted to affect current and future output For example, unanticipated

' The regressions (18) and (19) could be exact!ly equivalent if N; and Y, are perfectly
correlated. Even if there are no other influences on N, and Y, besides monctary surprises,
and inventories are the only channel by which past monetary surprises affect current output,
the presence of inventory holding costs may prevent the perfect correlation of N, and Y,
Moreover firms switch between LIFO and FIFO methods of inventory valuation which would
also prevent the perfect correlaiion of inventories and. output. Thus the results of (18) and
(19) could at best be similar but not exactly equivalent. This comment however does not
affect the inferences about Uy discussed in (19)".

'"Haraf (1981) estimated a formulation similar to (18)' and found that u,_; terms werc
significant for the U.S. Thus the study showed the importance of other causes besides
inventories. There is however an obvious difference in the mode! specifications of Haral and
this thesis.
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money causes unanticipated changes in capital stock which in turn affects output

One may que;sﬁon the possible inclusion of Zt in the presence of past finished goods
inventories (Nl—i)' It can be _argued that past FGIs already incorporate in them the influence
of the vector X[ (and Z[ includes most if not all of those variables) through its influence
on desired inventories. However, it is possible that these variables enter directly in the
production decision over and above their influence on desired inventories. In other words
these stocks are used as buffer stocks by the firm in the same way as finished goods
inventories. Thus the firm aﬁsorbs shocks not only by changes in FGIs but changes in all
other goods inventories, i.e. intermediate goods, backorders and raw materials. Sheehy and
Reagan (1985) found that one of the stylised facts of manufacturing inventories was that
output was not merely affected by finished goods inventories but also unfilled or back‘orders
showing that backorders were not simply negative FGIs. In our thesis we find a similar
result and observe a significant influence of intermediate goods inventories and raw material
inventories on the production decisions of the man-ufacturing industry.’* Why may this be so,
since finished goods inventori(;,s are merely unsold output ? It is possible that the other
inventory types are not perfectly correlated with inventories of finished goods, consequently
they are showing statistical significance in an equation which also has FGIs as an additional
Tegressor. :
Empirically the significance of the vector Z[ in an equation like (19)' which also has past
finished goods inventories (Nt—i) as an additional«.regressor, would show that these variables
may well have a direct affect on productiorn..On the other hand, the insignificance of Nt—x
in (19) should not be construed to claim that inventories Ado not matter, i.e. they do not
propagate business cycles. All we can say is that finished goodsl inventories ate mnot a factor

in this propagation. But this still leaves unexplored three other goad‘s inventory types, ie. 1aw

'* Bryant (1981) also found effects of capital stock and price of assets on output in an
equation which also included one lag of inventories.
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materials, backorders and intermediate goods inventories. There is no reason why the effects
of these inventory types on output should be ignored. The significance of these other
inventories in (19)' would be evidence that inventories as a whole do matter, and they are

the channel by which persistence of monetary shocks is transmittted to output.

In summary, the above discussion brings out that the second neccessary condition for
testing the Blinder and Fischer hypothesis is to perform the second stage test, in which the
appropriate definition of inventories is all goods inventories, and not merely a narrow

definition in the shape of finished goods inventories.
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APPENDIX 1 ~ PROOFS OF EQUATIONS

The aggregate inventory equation (13) is solved by substituting the R.H.S. terms in the

aggregate version of the nrms inventory demand function given below:

n _
N = AN + Z N - P - EP '
t CoiE T i t tt ) , )

The expression for the first term in (3)' is found by multiplying by A the aggregate version

of a firms desired inventory function given below:

N =1q - - EP 4y
{ K 84 P[ t [+l} @

To solve (3)' we need to first find expressions for Pt - Et Pt and Pt - Et Pt+1 . This is

accomplished by first taking the expectations of the price equation (11) and then subtracting

these expectations from (11). The price expectations are taken by using the results, Et ut =
[ ] . [ ]

8 ul (given in (9)), Et Mt = Mt—l + g+ 6 ut (by taking expectations of (6)), and

using the property of a random walk variable that Et ut+1 = El ut .

Then we find that: .

oa_ U (l -6 )

P -EP =+ 1t

t t t . .
+ 1 -8 ) +

(a2 61) ( ) 019

and
o, U ’ »
P -E P =+ 1t -g-98 u
[ ] - [ ]
+ 1-6)+ 6
(a2 ﬁl) ( ) o

t

Substitute Pt -~ Et Pt+l in (4) and multiply by A to get:

. )\50111 .
A N = \n +)ég - 1t + X866 u

(02+ﬁ1)(1"9)+019

t
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Ny

. .
Finally substitute the expressions for A Nt and ¢ (Pt ~ Et Pt) in (3) to get

A S o u . n
Nt=)\n+>\6g- 1t + N80 u +ZIZ y N
|

. . U=l G
(, * ) (1= 86) + a0

“

¢a1ut(l—.6 )

[ ] [ ]
+ 1-6)+ a6
(02 ﬁl) ( ) )
Simplyfying the above expression and rearranging terms we get the inventory demand equation

(13):

n
N =An + Afg + Z v N |
t =] 1 -1

L
+ 1 -6
0 ?\Gal ¢al( )

[ ]
- A66 ] u
. » 1
(o, + B, )L -86)%alb (Q.ED)
The aggregate output equation (14) is solved by substituting R.H.S. expressions in (2)
whose agzgregate version is:
S 1
Y=Y +{N-N_} (2)
t t t -1
Substituting expressions for YIz from (12) and N[ from (13) we get

l3a1(l—0)u[

Y=g, !

(a2+ﬁl)(1-9) +019

n
] + An + Abg +'Zl7' Nl'
= i "'

[ i

Ada, + ¢pa. (1 - 6 ) .
- [ 1 1 - 266 ]l u - N

. 4 -1

(012"’51)(1‘9)"'0119
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Rearranging terms we get the aggregate output equation (14):

Y =p +ap +r6g+L y N -N
t_ Q. n g i=1 7i t-i -1

al(ﬂl-¢)(1—9)->\6a

+

[ ]
1+ 250 ]ut

( @, + Bl ) (1 -6)+ ale (QED.)

The theoretical inventory equation (16) of the first stage test can be derived by setting

v,z 1 - X\ and 7, = 73 = ... 7 = 0 in (13);‘to get:
= + + -A) N - ’ i
N[ An Abg Q ) -1 7r2 ut 6))
where [
Aba. + ¢pa. (1 -~ 6 ) .
o= ] ] - N8 ]
2 . N
+ - 8 + 0
(02 Bl ) (1 ) o,
Substitute for N[~1 in (i) to get:
. = + + - + A + (1 -\) N - - ii
An Aeg + (1 - [ An og ( ) =3 172 ut-l ] 1r2 ut (i1)

Substitute for N1—2 from (i) into (ii) to get:

= Anp + Nég + (1 -N) Anp + A1 -X) bg +

, ,
-\) + -\ - - @ - -
¢! Yy [ Ang Adg + (4 ) N[_3 1r2 ut_2 ] ( )\)1r2 ut, T_u

Taking common coefficients gives

=i [ 1+ (-0 + (1—>\)2 J+xég [ 1+ (-0 + (1-?‘\)2 ]

2 3
- 1-A + (1-\ + + (1-A\) N
7r2 [ ut—z (1=2) ut—l ut] (=2 -3
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s
Collecting terms on An and Adg we get:

0 1 2
(An + Ang) [ (A-0) + (A=) + (1-A) ]

2 1 0 3
1r2 [ a-n) ut_2 + (1-2) ut_1 + (1-)) ut] + (1-2) Nt—3

n i I i T i
(n + 6g) [ ?\ifl (1-n) ] - T, [i2=30 (A-N\) ] - T, [iEO (1-2) u ]

r+1 |
+ (1-0) N[_(M) ) (iii)

In equation (iii) as r approaches infinity we get the following results:

and

r+l
1- (I-A) _ 1

1-(1-))

r i r+
ANZ (I-N) = A 1- (I-A
: =O( ) (I-2)

r+l
As 1 approaches infinity (1-A) approaches zero, thus (iii) would be reduced to

2

N = + § -
. (n g) - i

i .
(A u +0 | (iv)
i=0 -

Expanding the second term of (iv) we get
0 1 2
= (An + 6g) - 1r2 [ (I-)) u[ + (1-)\) u_1 + (1-7) ul o
S .
+ (1-\) u o+ ... ] (v)
-s
Equation (iv) shows that by substituting an infinite number of times we have ecliminated the

last term in (iii) since it reduces to zero. Finally by rearranging (v) we get the inventory

equation (15) as a function of lagged monetary shocks.
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-
N{ =n + 6g - 1r2’ u[ - (l—)\)1r2 ut_1 - (1-\) 1r2 ut_2
(Q.ED.)

The output. equation (16) can be derived by setting 4. = 1 - A and 72 = 73 =

7n = 0 in (14) to get:

= + A + - AN + i
Yxi ﬁo n Mg -1 ﬂl ut (vi)

Before we substitute for Nt-l in (vi) the general form of Nl_1 can be obtained from (iii)

as:

[-- T i
N =1n+ 8g - Z (1-A
M Y (1-)) Y +1)

-1 2i=0

Substitute the above general form in (vi):

Y = + An + Aég - A + 6g - 1- +

L B 1 g [ n g- 7, (iEO (1-2) ut—(i+1)] mou
Y =g « + A L -

t ﬁo ‘”1 ul 7T2 [j=0 (1-2) U't—(i+1) ]

Expanding terms we get the output equation (16) expressed in terms of monetary shocks.

)
Y 28 47 u +Ar u  + NAMm u+ AN T

t 0 1 2 -1 -3

Pt )\(1—)\)S1r2 u
(QED)

3 ) 37



The output equation (17)' of the second stage test is easily derived by substimt’fni:éﬁe
value of ut from (14) into (13) to get:

. ,
=8 +Ap +Aog+Z y N -N
Yli By ¥ Am A

T o n
+(_I)ylap+2sg+Z v N -N
ﬂz =] 1 1~1 t

Collecting common coefficients we get (17)'

m .
Y =8 +(1+ _1l)y(xg +28g) =N
t 0 - .
2

-1

T

s ra-nN 2N
T

2 (QED)
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CHAPTER I
EMPIRICAL TESTING OF THE PERSISTENCE IN" REAL VARIABLES

Introduction

. In chapter 11 we presented the theoretical and empirical equations of the
persistence—vié—inventories 'hypotbesis. The empirical equations were expressed in functional
form. In t‘hiS chapter these functional relations will be expressed as liﬁea: equations and the
VeCtors Xl and Z[ will be specified for the inyentory and output equations respectively. These
specifications are very similar to the multivariate model of inventory adjustment given by
Maccini (1984) and Maccini & Rossana (1984). This chapter .presents a discussion of the
multivariate model to give the microeconomic rationale for the chosen 'vec-tors Xt and Z[ in

the inventory and output equations (19) and (18)' respectively of chapter IL

~ The explanatory variables used by D & D in their first stage test of the B & F
hypothesis were a subset of the variables pfbposed in the multivariate modecl. They did not
give any reason why they ignored the other relevant variables in tests of the persistence
hypothesis through their inventory equation (19). The results of the first stage test (19) and
the second stage test (18)' may be sensitive to the specification of the chosen vectors Xt and
Zl in the inventory and output equations respectively. For example if open economy effects_:
interaction of inventories with quasi-fixed factors of production, and joint production of goods
produced to stock with goods produced to order and intermediate goods are important in
determining desired inventories (and consequently output), then these variables should be '

included as explanatory variables in the theoretical specifications of tﬁe inventory and output

equations,

In the multvariate model Maccini & Rossana (1984) point out that the inventory

decisiop of the firm is not an isolated decision. The firm makes a joint stock decision about
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the levels of finished goods inventories, stocks of other goods inventories, i.e.- goods in’
process, backorders and raw materials, and stocks of quasi-fixed factors of producton, i.c

labour and capital.

The important question to ask is; would the inclusion of these stock variables in the
inventory demand function and henceJ output equation yield qualitatively and quantitively
different results in the types of persistence equations estimated” by D & D, Sheffrin (1981)
and Haraf (1983). More specifically, in D & D would some more (or less) past monetary
shocks become statistically significant ? In Sheffrin and Haraf who régresscoulpul on
inventories, would some more (or less) past inventories become significant? There is some
reason to believe that the results should changyé somewhat because the speeds of inventory
adjustment , were found to change, once these variables were included in the inventory demand
functions by Maccini & Rossana. The speeds of inventory adjusiment have an important
bearing on the persistence of monetary shocks on output. If inventories adjust quickly to
their desired levels then output must must be also adjusting;v quickly to it's desired or natu{al
levels. In other word the effects of a ménetary shock would be ;ccomodated in a relatively
shorter period of ume by simultaneous changes in production and inventories. This implies
that equations which regress output on monetary shocks would show that the effects of
monetary shocks are dissipated rather quickly, i.e. very few past monetary shocks should be
staﬁsﬂcaily significant, implying very short period persistence effects. The first and second
stage tests merely decompose the effects of shocks on output into first round cI:l'éds on
inventories and second round effects of inventories on output. Hence there is some reason 1o
expect that the significance of monetary lags in inventory equations and the significance of

inventories in output equations would be affected by changes in speeds of inventory

adjustment.

The use of the generalized multivariate model however creates another problem which

is not encountered in the simple multivariate model. Ihe significant increase in the number
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of explanatory variables causes the potential problem of multicoilinearity due to the
interrelatedness of these variables. This problem could affect the coefficients on lagged
monetary shocks and lagged inventories in the inventory and output demand equations of the

first and second stage tests respectively.

In the mu]tivaﬁate mode! we will also test for open economy effects as well. as effects
of capital stock on inventories and output which were not discuss‘ed:’ by Maccini & Rossana
(1984): There is enough theoretical and empirical literature to stress the imbonance of terms
of trade on output. It would be interesting to discover if open economy effects impinge

directly on a f'lrm's desired inventories. I would say a priori that those firms which deal in

imports ' and exporgs of thélr finished product, should have their desired inventories d1rectly

affected by open economy vang,bles like exchange rate changes. To a smaller extent all firms
would be affected (whet.her r.hey deal across infernational borders or not) by the effects of
exchange rates on prices and ;meresl rated. In my thesis open economy effects are modelled
by the inclusion of- expected imports in the desired inventory function. Unanticipated imports
too, are also an important dete;minant of end of period actual im;entoriesfhence they are
also included in the inventory equations. The effects of both expected and >unexpe‘cted imports
have "been captured by simply using the level of impd‘hs in regressions of the in‘ventor& and
oulput equations. A more complete discussion of the interaction of finished goods inventories
with quasi-fixed factors; other goods inventories and open economy variables is presented

below in the multivariate model of inventory investment.

' Imports could be of.raw material inventories or intermediate goods inventories to be used.
in the processing of finished goods.

* See Caton and Higgins (1974) and Helliwell (1974) on the RDX2 model of Canada.
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MULTIVARIATE FLEXIBLE ACCELERATOR MODEL OF INVENTORY INVESTMENT

This secton integrates  the stock adjustment models of Maccini (1981, 1984) and Maccini
and Rossana (1984) with monetary and open economy varables to vield a generaliséd

"multivariate model of inventory investment

Maccini and Rossana (1984) have analysed empirically the interactive effects of the
stocks of labour, goods in progress and raw materials but did not test for the effects of
capital stock and the rental price of capital on manufgcturer’s inventories. 1 would like to
add these capital stock and capital cost effects and see if the theoretical predictions of
Maccini (1984) about tﬁesc variables are empirically verified. In chapter 11 we presented, a
macro model of rational expectations but it lacked "rigour given its inadequate treatment of
desired inventories. This section alleviates this deficiency and presents inventory demand
functions which have adequate microfoundations and which yield empirically testable cguati(ms

for a more sophisticated inventory demand function.

A primaty weakness of conventional models of inventory adjustment is their failure 1o
recognjsé the dependence of the inventery decision on decisions about other siocks, c.g.
capital and labour stock‘s and stocks of intermediate goods. Morever, in traditional mogiels
dernand side effects were the focus of concern, for example inventories were typically
modelied as a funcu'onAof expected sales ard inventory ‘holding costs {Lovell, 1961). Blinder
(1982) and Amihud‘and Mendelson (1980) amongst others suggest the cost and supply side
effects and Maccini (1984) emphasises the jointness of stock decisions. Thesc propositions arc.
accomodated in the multivariate inventory model. This modification of the inventory demand
function is proposed to determine v;/hether the misspecification of the desired inventory
function could be -a possible reason for the lowresu'mated speeds of adjustment of inventorics

.o their desired levels. °’

—_

' Feldstein and Auerbach (1976) noted that the estimated speeds of inventory adjustment were
implausible because wide swings in inventories could be accomodated by a few days of
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The Multivariate -Model

The model presented in this section is consistent with a number of theoretical
approaches to‘ inventory behaviour of firms. Therefore as pointed out earlier the model need
not be derived from any particular optimization model of .the firm. The approach is to write
down the estimating equation, present a brief intuitive discussion of the sign of the

parameters and to empirically examine if the theoretical propositions are validated.

An optimizing firm does not make independent inventory decisions, rather joint stock
decisions. This is captured by‘t.he following equation:

L
nN =2 (In N -InN )+ In L -1InL
&N (o N-h Ry g il =il )

. _ .
+ In K - K + § In UF - In UF
¢, (WK -k _)y+o ClnUF - InUF )

. - . .
P -1 p + In RMS - In RMS
+62(lnGt»nGt—1),63(n t ? 1—1)

+ 6 (InY -1InY ) + v u ' (1)
.t -1 1 -

where the stars on the variables represent the desired levels of all variables. N is the level
of finished goods invemories. L and K are the stocks of labor and capital. UF and GP are
the inventories of unfilled orders and goods in process inventories. RMS is the stock of raw
material inventories and Y is the output level

The rationale of the explanatory variables used in equation (1) is given in the

following discussion. A firm's production of finished goods (an‘?ﬂ inventories) is composed of

wo ypes of goods; goods which are produced to stock and goods which are produced to

*(cont’d) production.
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order. Generally;these two types of goods ar¢ jointly produced.* Goods will be produced to
stock if firms have 4 multstage production process; or they want to use }heir inventories as
a barrier 1o entry in their inc}ustry; or engage in speculative activides; and .use finished
goods inventories as a buffer stock against demand and cost shocks. With a multStage
production process firms would produce and or stock intermediate goods like goods in
process. Goods which are produced to order are' generally heterogenous goods and are not
stored as inventory for any long léngth of time. In a number of empirical studies¥ these
types of goods depend on unfilled orders, a Qﬁﬁable proposed and analysed by Childs (1961).
As the firm’s desired stock of unfilled orders (UF[.) increases relative to the past level of
‘unfilled orders (UF[_l) the goods produced to order will decrease. Assuming that goods
produced to order and goods produced to stock are substitutes, the invesunent of the later
will increase implying tha‘t 61 will be will be greater than zero. If they are complements,

61 will be negative, and if independent, it will be zero. For similar reasons the coefficient

on intermediate goods 62 will be either positive, negative or zero.

So far we have discussed the interaction between goods produced 10 stock, to order,
and intermediate goods. The firm’s inventory decision will also be affected by its decisions on
stocks of its quasi fixed factors of production. The firm will incur adjustment costs as il
changes the udlization of these factors. The three quasi fixed factors of production considered
by us are raw materials, labour and capital. * The adjustment costs for raw malcrials arce
higher premiums or discounts that the firm must pay (give) to acquire (dispose of) thesc
goods in line with its production of finished goods. The adjustment costs of changing
employment are well known and manifest themselves ‘in hiring, training and layoff or firing

costs. Other labour costs could be hoarding costs in times of depressed demand. The

* For a discussion of goods produced to order see the structural mode!l of Belseley (1969).
> There are a number of studies which theoreucally analyse the effect of a buffer stock

(inventories) on prices and output e.g. Hay (1970), Mills (1962), Blinder (1982) but nonc
show the effects of capital except Maccini (1984).
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adjustment costs for capital are the internal adjustment costs of lost output whenever the firm
undertakes an investment in capital. The interaction of capital with FGIs and the implications
for price and output decisions are discussed at length in Maccini (1984).

The cross adjustment coefficients on labour and capital ( El , £ 5 ) are expected to
be negative. The reason is that given ( N: - Nt ), the higher the stocks of labour and
capital relative to their desired levels the more inventories would be produced as the firm
works off its excess stocks.® Firms would also try to equate their holdings of raw Vmaterial

stocks to their desired levels and by an analagous argument the sign of 63 would be

negative.

In the inventory demand functioh (1), lagged output terms have been included as
another explanatory variable to capturer the additional production smodthing effect of inventory
investmenl. The production smoothing hypothesis refers to the effects on inventories and
production of costs that depend on cl;anges in the level of output. A large part of these
costs is captured in costs of changing the quasi fixed factors of production. Planned inventory
investment depends direcy on Lhé level of output produced. If there are costs to changing
the level of output, then if Y[_1 was high so will be Yt' That is, we would see a certain
persistence because of ‘Lhelcosts of changing output A higher Y[ means a higher level of
planned inventory investment, suggesting that 6 is negative. It would be instructive to
empirically examine if the costs of changing output are adequately captured by adjustments in
quasi fixed stocks or there is further need for using lagged -output as an additional regressor.
The last term in equation (1) is current unanticipated monetary shocks, u[. In the absence of
any unanticipated shocks the desired change in inventories would equal the actual change in
inventories, and u[‘ would be equal to rero or in other words uI would not be. part of

equaton (1). However, we know from the Blinder and Fisher and the Demery & Duck

* The interaction between inventories and stocks of labour is discussed in th;e models of
Nadiri and Rosen (1973), Rossana (1980) and Topel (1982). The interdependénce of
inventories and capital is discussed in Maccini (1981, 1984).
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models that misperceptions of monetary shocks would deviate a firm's actual change in
inventories from it's desired change in inventories. Hence their inclusion in the invenlof_v
change function (1) is justified. We know from the Blinder and Fisher model that a positive
aggregate demand shock reduces end-of—period inventories, therefore, ¥ <0. For a detailed
discussion of the effects of monetary shocks on inventories see the derivation of (13) and

(15) in Chapter IL

The model is not yet complete because we have not specified the vector which
determines desired inventories, and equation (1) cannot be estimated because all the right

hand side variables are expected or desired stocks.

First we write (1) in compact form as

bt

L ]
Aln N = InZ -1InZ + u + v
t AL t t-1 ) 7 t t (
whete the stars on the vector Zt represent the desired values of all stock variables,

and

The vector of desired stocks Zt is composed of variables which are exogenous to the
firms decision making. Assuming that the firm is a price taker in all input markets, all the
input prices are exogenous. Therefore the price of capital, wages of labour and raw material
prices appear as independent variables in (3). The cdrrying costs of all maLc;ials or  goods

stocks are also exogenous to the firm, therefore these costs, proxied by interest rates, are

P
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also exogenous. The firm is assumed to be a monopolistic competitor in output markets and
can therefore vary its share of industry demand by varying its price, yet because of
uncertainity about demand coqditions the industry orders are also exogenous and they have to
be forecasted. The time path of actual stocks would depend on the time path of
unanticipated inflation. The less is unanticipated inflation the closer would actual

Another important exogenous decision variable which affects the firm’s desired and actual
end-of-period inventories is the level of imports. The effects of imports are separately

discussed in the sub section below.
A Note on Imports in Inventory Demand Functions

A firm's inventories are also based on both expected and unanticipated imports. The
level of actual imports in any period incorporates boih these desired and unanticipated
components. Consequently, actual imports were used as an additional demand variable in our
regression equations. Just as exchange rates and reserves were used as openness variables in
the money supply equation, imports merit inclusion in d"le inventory demand function. Canada,
being an open economy, imporis a lot of its semi finished goods and raw material supplies
to be used in the production of finished goods. It also imports finished imported goods
which are substitutes for goods produced at home. Both these types of imports affect

producton and consequently inventories of goods produced at home.

A firm may desire to hold inventories for a number of reasons. These could include
the holding of inventories for speculative purposes; as a barrier to entry; and as a buffer
stock against stockouts. The primary determinant of a firm’s desired inventories still remains
the state of expected demand. Irrespective of the purpose of holding inventories, expected
demand would significantly influence the inventories a firm would desire to hold. The firm
may not always have the production capacity to locally supply all of the anticipated demand,

hence it has to import (finished goods and or intermediate goods) to meet the supply
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deficiency. Firms form their expectations of imports based on what they can sell (produétion
plus inventories) and what they anticipate demand to be. Thus expected imporis are not an
independent factor in the determination of a firm’'s inventories. They are the residual between
demand and sales. When demand is greater than sales, importts are positive and flow into
in;zentories. When demand equals sales there is no need for imports and they are zero. In
the event that demand falls short of the stock of goods available for sales, the excess
production gets absorbed in a firms inventories, and once again the firm has no need w

import. Thus the firm imports only when its expected demand is greater than expected

supply.

A firm may err in forecasting imports, this error can be either due 10 incorrect
foecasts of sales and demand as well as error in forecasting any c¢xogenous variable which
detertnines imports. The error in import forecasts which shows up as unanucipated imports in
a firm’s accounts would not only affect its current inventories and sales but also future
inventories, production and sales. Thus unexpected imports also appear as an argument in the
iriveri[ory demand function.

What should be the sign on the coefficient of imports in the inventory anZl outpul
equations? We know from the GNP identity that imports are a leakage in the Keynesian
multiplier therefore the overall effect of increased imports on inventories and output should
be negative. However, since it is being assumed that imports flow into the siock of
inventories, therefore atleast in some short run the increased imports are expecied o show a

positive coefficient. The above characterization of imports agrees with the empirical results on

imports found by the RDX2 model of Canada.

The RDX2 model (1979) of Canada improved upon the treatment of imports accorded
in the RDX1 model (1969). In the latter imports were not given any distinct importance and
were lumped together with sales. The explanatory variable used for imports was sales minus

net exports, and was referred to as ’purged GNE'. In the RDX2 model a separate treatment
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was given to imports by including it as an independant variable over and above sales. The
same approach is adopted in this thesis. The argument given for the separate treatment of
imports was that it was

* more reasonable to assume that final expenditure in Canada atleast on some

type of imported goods will lead to temporary reductions of inventories of such

such goods. In short, domestic inventories may play a buffer stock role with

respect to imported goods. Thus it seems resonable to treat imports separately in

the flexible accelerator component of the inventory equation”’
The RDX2 model found that the coefficients on imports had weights that were first positive
and then negative suggesting an additional buffer stock role of inventories with respect to
imported goods. It was found thet increased imports first lead to "some immediate increase
in inventories, but in the longer term a higher import content of final demand reduces

desired inventories in relation 1o final demand, due to the implied decrease in domestic

production”.

Another approach to modelling the interaction of imports with inventories was taken by
Caton & Higgins (1974), who accounted for the effects of imports on inventories by using a
two step procedure. In the first step an import demand function was estimated and the .
rc§iduals of that function which are unintended imports were then used as regresors in the
inventory demand function. It was found that inventories acted as buffer stocks to
unanticipated import demand shocks in Australia. Both Caton and Higgins and Heliiwell et all
(1979) share the common feature of using a measure of potential output (or aggregate
supply) constructed through estimating a production function. We have not estimated any
production function to derive our aggregate supply measure, nor have we approximated
unanticipated imports from the residuals of an impoit demand function. However, we have
followed the RDX2 model by adding imports as a whole inclusive of both its anticipated
and unanticipated components.

This completes the discussion on the role of imports as well as the discussion on the

© See Helliwell et all (1979), p. 64.
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expected signs of various variables in the inventory demand function given by equation (1) or
(2).

_Equation (2) cannot be estimated unless the vector Zl is spécified. In the light of the
above discussion on variables which are exogenous (o the firms the firm’s desired stocks can
be expressed as

ln'Zt =y X ’ (3)

where

where

Y is a matrix of coefficients and X is the vector of exogenous variables.
L 4 .l i L J
O is expected industry orders, rmp is expected real raw material prices, w is the
® [ ] *
expected real wage, pk is the expected real price of capital, 1 is the expected real
[ J L J
interest rate, IMP is expected imports and M is anticipated money growth.

Substituting (3) in (2) we get

+7u+v’ ' (4)

A In N = X - In Z
l 5\01 g -1 t i
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and_ ' .

Therefore (4) is written as:
[ ] * L ] L ] L ]
AlnN[=wO+w1 an[+w2lnIMPt+w3Mt+w4lnrmpt+w51nwt

[ L ]
+ + -BinZ _+ + 5
w6 in pk[ w7 In r[ g In -1 ¥ u[ vt (5
wl.wz,w320 w4,w5.w6.w7.750

Equation (5) states that the firm’s inventories depend on expected demand, marginal costs of
production, inventory carrying costs, expected imports, and levels of other relevant stocks. :l'he~
literature suggests that desired inventories are positively influenced by expected sales, captured
here by expected industry orders, and negatively influenced by factor input costs, captured
here by raw 'materi4l prices, real wage rates and the real price of capital. In addition
ix.wemory holding costs captured here by expected tgal interest rates Have a negative influence
on desired inventories. In (5) the right hand side 'vgriables are all expected variables. One
simple way 10 model these expectations is to hypothesise that expectations are based on past
distributed lags of each variable.’” Thus the complete specification of the vector Z.t (or X[)
leads us to rewrite equation (18) of Chapter II with all the relevant explanatory variables.

N
L)

/4‘

»

' The explicit expressions for Wg...W7 are obtained by multiplying § with . For example

Wo = LA yyg + &y vp0 * k) v30 * 8y vag * 8y vs50.* 83 ve0 * 6 v70
Expressions for wj....w; can be denved similarly.

' A case can be made for using one period ahead Box-Jenkins type forecasts. However this
alternative could not be adopted because the generation of the forecasts would use up a
number of degrees of freedom leaving insignificant observations for the actual regression of
equations (5) or (6).
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The Inventory Equation

Before we rewrite (18) with all the relevant variables it .would cenaihly help us to
recap the steps in the derivation of the aggrégate version of the firm’s inventory decision
which we shall present below as equation (6). The recollection of ideas shows that we
started off from a. theoretical discussion of the inventory decisipn in the Demery & buck
model given in equation (15) on page 20. The final estimated empirical equation given by
(6) was developed by starting from equation (18) chapter II, and specifying the determinants
of ' desired inventories given by the vector Xt' The detailed discussion of the vector Xl
demanded some forays in the Maccim' & Rossana (1984) model (which is equation (1),

Chapter III).*°

Maccini and Rossana’s basic contention about equation (1) is that the inventory and
output decision is a joint stock decision, consequently the vector X[ should contain all the
desired levels of stocks which can affect the ﬁrm’s inventory and output decisions. These
stocks are gi'ven on the R.HS. of equation ¢{1) — which is the Maccini & Rossana joint
stock model, also referred to by us as the generalized multivariate model of inventory
investment. Equation (1) is eventually expressed as (5) once the determinants of desired stocks
are substituted in (1). The desired and actual stocks are a function of all the relevant
exogenous variables to the firm’s -decision making. One of these exogenous variables affecting
the end—of—peridd actual inventories (but not desired inventories) is unanticipated monelary
shocks; which is the primary variable of interest for this thesis. In the final step cxpccmdoqs
of the R.H.S. variables of (5) are simply modelled as a lag of the own past values of a

variable.

1 Equation (1) is very similar to the Maccini & Rossana (1984) model except for the
inclusion of the capital stocks which are not part of the Maccini & Rossana formulation, but
have been analysed at length in Maccini (1984).
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Thus we were eventually able to obtain our final estimated equation for the first stage

test given as:!!
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In equaton (6), the first three terms are modelling expected demand throijgh expected
industry orders, expected imports!? and expected money supply.!* The coefTicients ﬁ4i to ﬁ7i

capture the costs of production and inventory carrying costs. The coefficients 61 and & 5

reflect the interactions of joint production of finished goods inventories with goods produced

to order and intermediate goods. & El and ¢ 5 reflect the interactions of inventories with

3

S

" The algebra of (6) requires that distributed lags be put on the Z_, terms. However, to
be consistent with Maccini & Rossana (1984), these lags have been suppressed in (6).

” The level of actual imports incorporates both the anticipated and unanticipated effects of
imports on FGls. |

" The monetary variables of this equation, given by M., and u,; are not in log
transformation. However, to be consistent with the Maccim (1984) and Maccini & Rossana
(1984) models on which this equation is based, we have applied the log transformation to all
other variables.

=t
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quasi-fixed factors of produétion. The coefficient on lagged output, 6, reflects the production
smeothing effect over and above what is already reflected in the estimated coefficients of the
quasi fixed factors of production. ‘To test this additional productiqn smoothing effeACL one
study, »e.g. Maccini & Rossana (1984) included Y[ as a regressor in their inventory demand
functions. However, as stated by Lucas (1967) and Treadway (1969), if firms maximise cash
flows and bear costs of factor adjustment then these exogenous factors of production should
be used as regressors in the inventory demand functions rather than output which is

J

endogenous. Preliminary testing of the output variable showed that it was insignificant, hence

it was dropped from subsequent regressions.

Random shocks to the economy are accomoda;ed by firms through accumulation or
decumulation of buffer stocks of inventories and are reflected in the coefficients ﬁi on past
‘monetary shocks. The more past lags on monetary surprises that are statistically significant the
llonger are the persistence effects of these shocks on inventories. The coefTicients 7i should
be less than zero, which shows an iinverse relationship bgtween monetary shocks and
inventories. The total effect of monetary shocks on end-of-period A\I‘mished gdods inventories
can be decomposed into the bufferkstock éffecl and the aécelerator eﬁ'eéL The former refers
to the negative effect on inventories when mmddpaéed positive shocks hit the economy. The
lavter is the positive effect of increased production on invemories in response Lo" positive
shocks. Thus these two effects acl in opposite directions -on inventories. As long as the
buffer stock effect dominates the accelerator effect, end-of-period inventories will be less than
begining-—of—period inventories. This point was clearly understood by Blinder and Fischer and
'brought out in the comparitive static conditions derived by Lhem. They ;;hcl)wc,d‘mat after a_
shock the buffer stock effect will always ddmiﬁate the accélerator effect, consequently \

end-of-period inventories would decline. However over time the accelerator effect of shocks

would restore end-of-period inventories to their desired levels.
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-
.shocks is the appropriate strategy on methodological grounds. It- needs mention that Demery

Note that equatior; (6) does not contain any lagged inventories as explanatory vaﬁlables,
which: are are part of the standard formulation of invenctory demand functions.' Ttgle reason
ig that inventories coulci fluctuate due w— other causes besides monetary shocks. For example
firms may hold inventories for speculative purposeé, ot as a barrier to entry_,forw other firms
in their r;specfive industries. H‘ednce if inventories were included on the R.H.S. to infer the

buffer stock role, and ‘ﬁt . excluded, we woula\ wrongly infer causation emanating - from u‘t )
- " St . -1

\

whereas Nl could -have changed due to causes other than buffer stock motives mgntioned

above. If it is true that inventories are used as buffer stocks, and to test this hypothesis

NL' are included as a regressor as well as ut ., no additional information about the
—1 |

aggregate demand shocks would be. contained in Nti that is not already reflected in’ ut -
» . - -1

would still contain information about other causes of fluctuations in N . but

Certainly N
it i}

1
that is not our concern. We are interested in medsuring the fluctuations in inventories only

due to buffer stock reasons i.e due to 'aggregaté demand shocks measured by changes in

u . Thus using u as the only variable to measure the persistence effects of monetary

-1

~ & Duck (1984) also did not use lagged inventories (N[ ) in their estimated inventory
=1 .

demand . function. However, they did not provide any reason for excluding lagged inventories

from their equation.

The reader would note that (5) only contains the contemporaneous monetary shock, u[,
wherc;as (6) also contains lagged shocks, ut—i' The reasoning of this difference between. (5)
and (6) is analagous to the difference between (13) and (15) in Chapter II. Recall that in
the presence of lagged jnvgmories in (13) only current monetary shocks could affect N[.
Equation (5) contains the term Zl_1 which includes lagged inventories (Nt—l) as an clement

The effects of past shocks are already reflected in Nt—l’ hence only current shocks (ut) can

appear as an argument in (5). On the other hand (6) does nof have any lagged FGIs on

* The missing term is (1-X\) Ni_y: where X\ is the adjustment speed of actual to desired
inventories. Also see Maccini & Rossana (1984), equation (1).
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the RH.S., therefore the effects of monetary shocks cannot be any longer reflected in N
.as was the case in (5). Hence the appropriate formulation of measuring the effects of
monetary shocks now dictates entering not only current but also lagged shocks, i.e. u

=i
where i = 0 to n.

In conventional inventory dernand» functions, the coefficient on lagged inventories,
specifically t.he\coefﬁciem on (N[ - N.) in standard stock adjustment inventory models gives
a measure of the estimated speeds of inventory adjustment to their desired levels (N.‘). As
mentioned earlier, “the focus of this thesis is not in estimating these speeds of inventory
“adjustment, although they have difect bearing on the question ‘of production smoothing. The
higher the sﬁeeds of adjustment the less the préducu'on smoothing and c‘ontsequcnu,v the
shorter the inventory cycle — that is fewer lags on Ul"i would be significant in estimated
inventory -equations 6f the tyy;e of (6). *.

A biproduct of the exclusion of lagged inventories is that the problem ¢!, multcollincarity,

which is the natural consequence of including so many intetrelated stock and cost variables in-

(6) is reduced.

The Output Equation

Once again the empir%g:al‘ version of the aggregate supply or outpul equation is based
like the inventory equation on Lhé theoretical models of Maccini (1984) and Maccini &
Rossana (1984). However, we must keep in mind that in deriving the outpul equation, we
are starting f;o}n the meoretjcal'equaljon (17) of Chapter il derived by us by manipulating
tije Demery &' Duck model. Tﬁe \'empirical counterpart of (17) were equagons (19) and (19)
of Chapter II. The. problem is to specify the detcrmin@w of the vector Z[ which 15 an
expl‘ar’latory variable in '(19) and (19). This vector contains al! the determinants of the output

decision over and above the lagged monetary shocks> which we know influence output and

15 A shormt inventory . cycle would be observed if very few inventory lags are significant in
output equations (estimated with monthly or quarterly data) of the type of (7).
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inventories. To present the exogesmous variables which are relevant to ﬂ{e firm’s output
decision we would have to outline a brief discussion of “the Malcini (1984) model on which
our final estimating equation for output is based. The discussion below will also hjghlight the
connection between the the Maccini (1984) and The Maccini & Rossana (1984) models. This
" is important to understand in order to see the various links which eventually lead to the

¢
final output equation estimated by us.

The Maccini Model

Maccini’s model is unique in the sense that for the first time in the inventory
literature, he introduces both a buffer stock (finished goods inventories) and a q’uasi—ﬁxed
factor of production (capital). There are a number of models which examine the price and
output effects using a buffer stock of FGIs.'!* However, there are fewer studies which
gxamine thE implications of a quasi-fixed factor" of production.!” By jointly introducing
inventories and Capil;al, Maccini is able to derive decision rules not only on price and output
but also on investment in these stocks, and the corresponding interactions of these investments
on the prices and output It is not our intent to regurgitate the entire contents of Maccini’s
paper. The paper is quite mathematical in nature and Maccini himself does not present all
proofs. We shall n..rely present an inwitive discussion of the relevant parts of Maccini’s
paper. He first specifies that the firm’s desired stocks of inveitories and capital per unit of
expected aggregate demand are inversely related 10 real factor input prices and real inventory
* holding costs which are measured in his model by the expected real interest rates. Maccini
then develops the firm’s short and long run price and output equations. Since we are

primarily interested in the output decision, the discussion of the price decision will be

** Amihud and Mendeison (1983), Blinder (1982) are some of the studies amongst others.

" Nadini and Rosen (1973), Rossana (1980) and Topel (1982) have studied the interaction
between inventories and employment Rose (1974) has drawn some implications of using the
quasi-fixed capital stock; also Bryant (1978) has estimated inventory equations with capital as
a dependant varnable,

57



\_

ignored.

The long run of the firm is characterised as a situation when given its expectations
the firm has adjusted its stocks of capital and inventories to their desired levels. ' The long
run output equation is derived by Maccini after solving the opumality conditions of his

model. The long run supply equation can be written in a simplified log-linear- form as:

[ ] .
InY/D=a +a Inr+a Inw +a Inw
0 1 2 1 3 2

(A-1)
[ ]
where Y is the equilibrium long run level of output, D is expected aggregate demand, © i
the interest rate that the firm uses to borrow or lend, wl 1s the real price of labour
services and w2 is the real price of capital goods.
The coefficients @ are complex funcuons of the parameters of the ndodel. Maccini shows that
1

the level of output the firm produces in the long run is thus proportional to cxpected

aggregale demand (D), and varies inversely with real factor input prices (w], wa) and

inventory holding costs (r).

In secuon 4 of his paper Maccini presents an analysis of the short run imphcations of
his model. The investment equations for inventories and capital are derived. The solutions are
a linear approximation of the solutions of the differential equations of his model. The

planned investment decisions are expresed in the form of a multivariate flexible accelerator.

' In a more general model like Maccini & Rossana (1984), the long run would be when
the firm has adjusted all its stocks (i.e. raw materials, labour, unfilled orders and goods in
process) to their desired levels.

¥ Note the absence of the time subscript from the model. This feature of the model 15
based on the simplistic assumption that expectations of exogenous variables were assumed 0
remain constant over ume, i.e. wl(l) = w), 1, =T ek Al the end of his paper Maccini
states that if this simplistic assumption is relaxed, the decision rules for price, output and
investment would still remain functions of appropriately defined desired and actual stocks
thereby implying that the ‘qualitative results of the model would hold. The only difference
would be that now the desired stocks would depend on the "discounted present value of
current and future expectations of exogenous variables.” :
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din N/dt

L ] L ]
- In N) + - A-2
an (In N in N) a12 (in K In K) (A-2)

din K/dt

[ ] [ ]
— [ + [ -
a21 (In N n N) a22 (iIn K In K)

allz 0 a2]2 0 a],zs 0 azzs 0
Equations (A-2) are the origional formulation on which Maccini & Rossana (1984) based their
multivariate flexible accelerator model— which is very similar to equation (1) of Chapter IIIL
The essential difference between (A-2) and (1) is that the latter can be considered a more
general form of (A-2). It also contains other stocks besides capital, e.g.' labour, raw materials,
goods in process and unfilled orders which were ignored by Maccini in equétions k(A-2). 0
. .

Once the determinants of the desired inventories (N ) and capital (K ) are substituted in

(A-2) and (A-3) the investment decisions in inventories and capital become functions of the

cxogenous factor prices and inventory holding costs.

Based on the investment decisions given above on inventories and capital, Maccini
rfl
shows that the output equation can also be expressed as a function oF/Lhe gaps~ between

actual and desired stocks of inventories and capital.

[ ] [ ¢
inY =iInY +61(1nN—1nN)+62(1nK—1nK) (A-3)

5.6 2
12 0

Once again substituting the determinants of N and K in (A-3), we get the following

log-linear output equation:

1nY=BO—6l1nN—621nK+ﬁllnD+ﬁzlnwl

+ 53 In W2 + {34 Inr (A-4)

' The proof of the signs of the adjustment coefTicients 3 is given in the Mathematical
Appendix, available from Maccini upon request
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where ﬁo is a constant whose value is determined by the parameters of the model, and B’l.
53 2 0, and 57, 54 < 0. The Bj are interpreted as elasticities of ourput with respect to
changes in the exogenous variables.

Equa{ion (A-4) can be considered the equation on which the final estimating equation
(to be presented below) of the sgcond stage test will be based. Note however that (A-4)
c‘ontains only one stock variable (other than FGIs), Lﬁat is, capital stock. But following the
joint stock discussion of Maccini- & Rossana in Chapter IIl (see equations 1, Sl and 6), we
know that the firm would also take into consideration the interacion of FQGls with stocks of
labour, raw materials, backorders and goods in process. Moreover, raw material costs and
imports would also affect optimal inventory and output decisions. Finally from Lhe point of
view of the Blinder and Fischer hypothesis and this thesis, the most important and primary
variable of interest that affects inventories is aggregate demand shocks, as measured from the
unanticipated monetary shocks. The interest in variables, other than monelary shocks mentioned
above, is ‘merely to complete the specification of the inventory and oulput<dcmand funcuons.
’This is important if we are to avoid the econometric problems associated with ommitted
vaniables. Thus if we work with an generalize/ci muluvariate model of inventory investment of

the type of (1) and (5), we would eventually be able 1o derive an output equation with all

those variables which are part of (1) and (5) but not of (A-4).

The theoretical foundation of Maccini & Rossana’s (1984) paper is the work of Maccini
(1984), the relevant results of which have been discussed above in skeleton form. Maccini
and Rossana’s generalized inventory equation (which is very similar to our cquaton 1) cam
be clearly seen to be the generalised or a more complete version of Maccini’s inventory
investment equation (A-2). The differences introduced at the stage of the inventory investment
equation are of course then transferred and reflected in the finally estumated inventory and

output equations. -



Since the specification of the inventory investment equation of this thesis is based on

the multivariate inventory investment model of Maccini & Rossana, we face a similar

explanation problem as them in moving from a simpler inventory investment equation of the

type of (A-2) of Maccini, to a more complete investment equation of the type of equation

(1) used by Maccini and Rossana and us in this thesis. The answer given by Maccini and

Rossana to explain the jump from (A-2) to (1), to which we also subscribe, is:

The model that we will use in the empirical work is a mudtivariate flexible
accelerator or stock- adjustment model for' investment in finished goods inventories.
The model is consistent with a variety of theoretical approaches to inventory
holding behaviour. Therefore, the empirical model will not be deduced explicitly
from, and thus tied to a particular optimization model of firm behaviour. Rather .
the approach that we will take to specify the model is lo set down the

estimating equation, rationalize its parameters in intuitive terms, and indicate its
relationship to existing theoretical models of firm behaviour as we proceed. *!

The above discussion of the inventory decision of the Maccini (1984) model (equation

A-2) and its extention in the generalized inventory investmment model of Maccini and Rossana

(1984) (equation (1), Chapter III) essentially provides the background discussion to establish

the link from equations (17) and (19) of Chapter II through (A-2), (A-4) and (1) of

Chapter IIl. This gives us the following output equation of the second stage test:

n n n n
Y = Byt Py i O T By I IMP B By I By v
n n
+L B inpk  +L B Inmp -8 InUF_ -6, InGP_
n
~ 63 In RMSI—I - El In L[_1 - 52 In K[_1 +i£0 ¢i In Nl—i
n .
TR Y )

LBy 2 0 LBy 20 LBy S0  LPs <0 LIPS0 LBy S0

6y

2

0 8,20 83 < 0 £1S0  E;S0  ¢;<0 ;20

P

' Macani and Rossana (1984), p. 220.
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The effects of monetary shocks on inventories have already been examined in (6).
Estimating equation (7) would now allow us to determine whether these shocks are
transmitted t0 output through inventories. It is worth noung that lagged output terms and
anticipated money growth which were part” of the inventory investment equation are not
included in the output equation. Note that interest rates .have stll been included. Interest
ratesr affect output both through inventorie§ as well as their effects on the rental rawe of
capital. ** Since lagged inventories are also included in (7)., the significance of interest rates
in this equation can only show the effects of capital rentals not inventory carryingA COSLS.
Note that in the second last term monetary shocks have alse been included. As discussed m
equation (19)' of chapter II, this variable has been included to examing evidence on othet
channels of persistence. If u[_i turm out to be statistically significant, this suggests that there
are other channels by which past monetary shocks can be transmitted o affect current and
future output This means that monetary shocks are carrying a different kind ol informaton

from that embedded in various inventory stocks.

Iﬁ (7), since inventories and interest rates are c&rélatcd, the ehsuing mul.ticollincam\
would reduce the statistical significance of these two variables. Multicollinearity is also
introduced through another channel. Lagged inventories, as pointed out in the last chapter,
reflect the effects of unanticipated monetary shocks. Unanticipated shocks also affect the levels
of cost and demand variables. This points out to a potentially severe multcollinearity problem
due to the inclusion of so many regressors. In the next chapter the regression results for

both output and inventories are presented.

7 See Maocinj (1984) on this point
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CHAPTER IV

MONEY , PERSISTENCE AND THE CANADIAN EVIDENCE

[N

This chapter discusses the estimated equations for the first and second stage tests of
the persistence explanations via inventory fluctuations. The results for the first stage test are
presented first followed by a number of specifications for the second stage test These tests
are conducted with different formulations for the desired and hence actual inventory equations.
The explanatory variables in the.invemory equations (first stage test) and the output equations
(sccond stage test) include the traditional demand and cost variables beside the stock

interaction variables.

FIRST STAGE TEST RESULTS

The first stage test test was conducted in two steps. In the first step a money growth
equation was esumated, and in the second step the residuals from this equation which are
the unantcipated money growth rates were used in the inventorv demand equation. The

money growth equatior. is discussed first, followed by the inventory equation.
Money Growth

There are a number of approaches to specifying the money supply function. It can be
modelled as a central bank reaction function as was done by Barro (1976) in his money
growth equation for the U.S. and among others by Wogin (1981) for Canada. Alternatively
money supply can be forecast from a univariate or multivariate ARIMA process. An ideal
formulation would predict money supply from a complete macroeconofnetric model. This again

would however beg the question of what is the "true" macro model.
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Following Mishkin (1982) an atheoretiml. statistical procedure is adopted, where a money ‘;{
supply equation is estimated on Lhe‘ basis of some -widely publicised exogenous variable which |
may not all be significant in every economy due to institutional and structural differences. A
number of explana{lory variables were tried in the money growth equation as "exogenous”
regressors. Since Canada can be viewed as a small open economy relative to the US. and
the rest of the world, it was expected that openness variables like foreign iﬁteresl rates,
exchange rates, balance of payments and external reserves of foreign exchange would exert
some ~influence on the Canadian money supply. A number of other traditional variables which
have been used as regressors in central bank reaction functions were also tried. i.c. growth
rate of real GNP, unemployment rates, government budget deficits and the value of
government expenditures.

The final estimated equation that was selected is:

where mt—i are the monetary growth rates, rl_i are the real interest rates, cferl_i are the
external foreign exchange reserves. A detailed description of these variables i1s given in
chapter VI. The regression results are attached on pages 66-67.

In an equation which already’ contained lagged monetary growth rates and domestic
interest rtates (See (1) Table 1a),\ only the value of external reserves added significantly o
the "explained variance” of the dependent variable while the rest of the above mentioned
regressors were found to be insignificant. It is a well known practice of the Bank of Canada
to shore up the Canadian dollar and keep Canadian interest rates in linc dwith US interest
rates. However the inclusion of domestic inLerést rates already incorporates the effects of

movements in U.S. interest rates as well as the value of the Canadian currency. Thus it s

not surprising to find that these latter variables did not add to the significance of the
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money growth equation, hence they were dropped from equation (1).

In an equation which did not contain external reserves, the growth rate of GNP was
significant. However its overall significance as measured by the adjusted R2 we;s less than”
when reserves were added as an additional variable besides lagged money and lagged interest
rates. Since our criterion for choosing the money supply formulation is the "best fit",

therefore this specification was dropped in favour of equation (1).

It should be noted that no contemporaneous values of the exogenous variables are
included on the R.H.S. because economic agents are assumed to have information about
shocks only till the beginning of the period (or end of last period) and do not know the
value of the current shocks. Four lags of all the three selected explanatory variables were
found 10 be significant in the money growth equation. Further lags of these variables were
not only statistically insignificant in the t values but also did not add to the "explained

variance” of the money supply process, hence they were dropped from. the final equation. '

The regreséion results show that past quarterly monetary growth rates affect current
monetary growth after a lag of two ;quaners. Interest rates have a»t‘quicker effect, they are
significant at all except the second lag. The value of external reserves has an even more
delayed effect on the money supﬁly, as ,;heseleffects start only after three “quarters. The F
tests show that these variables are -jointly significant. They explain 44 per cent of the
variance in the Canadian M1 growth rates. The DW statistic shows the absence of first order

serial correlation.

" It is a common practice to use the Almon or other distributed lag schemes when using
lagged variables ‘especially in monthly data. These distributed lag schemes are very useful in
conserving degrees of freedom. We are using a simple non distributed lag structure because
very few lags are being used. This reduction -in lags in our estimated equations is partly due
to the use of quarterly data and partly due to the short run nature of the hypothesis being
tested. These comments apply to both the money growth and the inventory equations.
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The residuals ’of the money growth equation ul__i are the unanticipated mon.elar)-' shocks,
These residuals should be white noise o; seﬁztll)' uncorrelated to qualify for inclusion in the
inventory demand functions. This is ensured by estimating the money 'shpply process with the
lagged dependent variable as a regressor on the R.H.S. An examination of the autocoﬁclau‘on
function of the regressiqn residuals and the Box Pierce Q statisq'c confirmed that the
residuals were white noise (in Table 1b)ﬂ The calculated Q(12) =‘9.10 which is less than the
critical value at the 5 per cent level, hence the null hypothesirsf“of zero autocorrelation cannot
be rejected. The same result is aiso visible from the diagram of the autocorrelation f{unction
which shows that individual autocorrelations at different lags Va“reyall within (wo standard
errors. The plus signs at ee;ch lag enclose a distance of twc_;)-‘ :sta_ndard grrors. A spike at a
particular lag extending bevond the limits of plus signs' imp}jgs* the presence of autocorrelated
residuals. Since all autocorre‘latjons are with;ﬁ two standard:serrors, the diagram for the

- s
autocorrelation function of the residuals shows the ;absence of first and higher order

autocorrelation.

INVENTORY DEMAND SPECIFICATIONS

in the first stage tests inventory demand functions are specified to examine the buffer
stock role of all types of goods inventories. A firm may not only use finished g‘oods
inventories as buffer stocks but also other goods inventories. Thus an unanticipated rﬁoncmry
shock could also be absorbed through variation in inventories of intermediate goods,
backorders or raw material stocks. This main section of inventory demand \Speciﬁcations of the
first stage test is organized as follows. We first discuss, in Section I, the economcqic
methodology followed in the selection of the regressors and the estimation problems
encountered therein. Second, in Sgction II, the Canadian evidence on the buffer stock role of
finished goods inventories is examined. Section II is divided in two parts, I A and II B. 1In
Il A, finished goods inventories are regressed on 'the variables from U;e simple multivariate

model, while 11 B uses the "complete” set of regressors from the generalized multivariate
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model. * The evidence for the buffer stock role of other goods inventories is examined in
Section IIl. The first stage tests conclude with a summary of the results on both finished

goods and other goods inventories.

1. DATA & ECONOMETRIC METHODOLOGY OF ;PERSISTENCE TESTS

This study would\ not have been possii:le without the construction of consistent data sets
on a numbér of important variables. Constant dollar series for all inventory categories were
only available after 1971. Thé constant dollar data on these inyéntory categories: finished
hgoods inveniories, raw -materials, éoods in process and unfilled orders had to be estimated
prior to 1971. These estimates were doné by estimating the éppropriate deflators for various
inventory categories. We folloyved the same methodology -as Statistics* Canada in the
constucu'on of constant dollar series. This was neccessary 1o 'main;ain 'é;bnsistency between pre
and post-l971 data. The deﬂatqrs used to compute constant dollar estimates from - the
nominal dollar data were also not available at the aggregate level of durable and non-durable
classi['lcationsf These deﬂaiors were constructed by weighting the available deﬂatofs of
individual industries of the durable and non—durable groups." A number of .other data series
like labour stocks had to be linked up across various base” years to make them consistent
‘These and other problems .of data construction and availablity are discussed at length in

Chapter VI. At the end of Chapter V1 the consiructed data series have been attached. This

should greaty facilitate any further estimates or duplication of the present study.

The first stage test of the persistence-via-inventories hypothesis was done separately on

three industry classiﬁcau‘ons ie. the total manufacturing .sector; the durable quds sector, and

" The simple multivariate model is a subset of the generalized multivariate model. The
former includes the variables, interest rates, raw material costs and wages besides the primary
variable of interes, monetary shocks. The latier model includes the variables mentioned above
as well as stocks of labour, capital,- raw materials, unfilled orders, goods in. process, price of
capital and imports. See equation (6), Chapter I, which is the final estimating equation of
the first stage tests.
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the non durable goods sector. By es/timéting the gqmﬂons for the durable and non-durable
industry classifications we are tesﬁng Lﬁe persistence h_vpot.he:sis at a less aggregated level: this
was not done by D & D or any other researcher who has tested for the
persjstence-via-inventories hypothesisz The hybothesis has been tested using scasonally adjusted
quarterly data -for the period 1963 1 10 1983 4. A céxse can be made for using

non-seasonalized data but lack of a consistent data set for all variables prevented the use of

raw data.

- Previous embirical studies of Wogin (1981), Darat (1986), and Hoffman & Schlagenhau!
(1976) have examined the neutrality (and persistence)’ of money in the towal GNP of the
whole Canadian economy, howéver, our tests are conducted only on the manulacturing
indAusz sector. This was done because the micro models of the firm’s investment behavious
are basically about firms which carry finished goods (and other intermediate) inventorics. So
it seems a logical extension 1o examine aggregate behaviour at the industry level rather than
also including the output and inventories of the services and farm sector, forestry, mining,
elc. ’fhe output and inventory decisions of the non-manufacturing sectors differ from the
traditional theoretical construct of the firm behaviour, due to the different nature of
transaction coér.s in these‘sectors. This was precisely the reason for their exclusion from the

data set

The effect of unanticipated monetary shocks on inventories was first checked by
regressing finished goods inventories on monetary shocks only, without the inclusion of any
other cost or demand variables. Next, other variables were successively added and their
persistence ramifications examined. These persistence effects of monetary shocks, or the buffer

stock role of FGIs, and other inventories is inferred by examining both the individual lag

' Any test of neutrality is also in a sense a test of persistence duc to the inclusion of past
monetary shocks in estimated output equations. The significance of past monetary shocks in
these equations was evidence of persistence of shocks without testing for the cause of this
persistence.
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significance and joint significance of the laggeg monetary shocks as seen through the t and

F statstics respectvely.

It can be argued that the above "forward selection” ° methodology of successive
additions of relevant variables is based on the t test criterion — which selects that set of
independant variables which have significant t values and consequently add to the goodness of
fit, as observed through the Rz. The regressors are augmented one by one until no more
variables higher than the critical t value are available. This "forward selection” technique
introduces the problems associated with specification bias due to omitted varables. The
esimated coefficients on the intermediate equations would be biased with the direction of
bias depending on the type of correlation of included with omitted variables.* ‘Note, however
that this problem shall not {emain in our final, "complete”, estimated equations (which have
been reached through forward selection), on which the inferences on the buffer stock role of

inventories are based.

The "forward selection” technicle can also be dubbed as "data massaging” or "data
mining”. Nonetheless we are faced with the problem of selecting all those variables which
are significant in explaining the variation in inventories. Some of these variables are specified
in theory and have been explicitly tested for other countries (though not Canada), oth-er
variables are mentioned in theory but not tested, or the test results not reported due to
possibly bad fits, e.g. price of capital and capital stocks. Thus we are left with the rather

tedious experimentaton of successively adding and retaining significant regressors.

‘ The discussion on the "forward selection” technique is motivated by the comments of Peter
Kennedy who is a member of the supervisory committee of my thesis. ] am thankful to
Peter for drawing my attention to this econometric caveat

* For a simple discription of the specification probelms due to ommitied variables, see
Kmenta (1971), 392-95. .
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This methodology is not without some ‘beneﬁL as Kennedy (1984) states

sometimes such experimentation uncovers empirical regularities that point lo errors

in theoretical specifications. For example, through data- mining one of my

colleagues discovered a result that led him to re- examine the detuils of the

British Columbia stumpage fee system..... Because of this. he was able 1o develop

a much more satisfactory theoretical specification, and thereby to produce betier

empirical results.*

The idea of adding successive variables came to my mind after reading the results of
Maccini and Rossana who adopted the "forward selection technique” with known variables in
mind. In their estimated inventory equation which also ha ¢ lagged dependant variable as
a regressor, they found that the speeds of inventory adjustment were found to increase as
successive regressors were added. The speeds of adjustment were assessed from the estmated
coefficient on the lagged dependant variable. It would be very reasonable to expect that
speeds of inventory adjustment should be very closely related to the issue of persistence. In
particular an economy experiencing fast adjustment speeds of actual to desired inveniorics
would be one where aggregale demand shocks do not persist for any appreciable period of
ume. And\si\nce speeds of inventlory adjustment changed as additional regressors were added.

. ) ’
therefore inferences on persisience of aggregate demand shofcks are also expecied to change as

the inventory equation is augmented with relevant Iegressors.

Following the ‘method of Maceini & Rossana (1984), another important reason for
adding successive variables is that we are also interested in examining the individual
significance of a number of stock variables, e.g. stocks of labour, capital and other goods
inventories. Though the first stage tests are primarily concermned in determining the influence
of monetary shocks on inventories, yet these other variables are an important part of the
overall specification of the inventory demand function. By neglecting these relevant cost and
demand variables we would be committing a specification error — which is our criticism of

Demery & Duck. However, by including this complete set of inter-related variables all af

¢Kennedy (1984), p. 77.
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once, and not through "forward selection” it is quite possible that due to multicollinearity the
individual significance of some of these variables may not be observed. This point is raised
in Kcrmedy' (1984) who states that

Unfortunztely, a variable included in ansearlier step may have its usefulness

negater. by the inclusion of new variables, whose joint significance is more

effeciive in explaining the variation in the dependant variable that the variable
included ecrlier had explained.”

Thus we are left with the uncasy task of establishing the individual significance of a number
of interrelated variables while at the same time coping with the problem of multicollinearity
~ — which mars the significance of these collinear variables. In our case the multitude of

lagged regressors compound the problem of multicollinearity.

In this thesis the estimations have been done both for the levels and the érowth rates
of the dependent variable. It is a fairly standard practice amongst econometricians to apply
various ua}lsformaﬁons i.e. logs, differencing, on the variables to get the “"best fit". * It is
possible that results with one transformation may be significant while the other transformation
may give insignificant results. Sometimes in cases of multicollinearity it is useful to apply the
differencing transformation as was found to be true in, estimations of this thesis.
Multicollinearity and Autocorrelation were of great concern in our specification search because
a number of lagged inter-related independant variables were used. TH® first differencing not
only reduced the sevren'ty of multicollinean'ty" but’ also improved somewhat the first degree
serial correlation of the errors as seen from the improved Durbin Watson statistic in' first

differenced equations.

i

Kennedy '(1984) p 79.
' It is assumed that atheoretical transformations are being ruled out There is no theoretical

reference in the Blinder and Fischer model which is at odds with either transformation
employed by us. -
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All equations marked (a) are the levels results of log-linear equations, while (b) gives
the results of the first differences of (a). We shall basically be describing the GLS‘rcsu\ls of
(a) since problems of autocorrelauon are greatly reduced by using the GLS technique as
compareci to OLS.® Equations (b) which are ﬁ;sl difft;.rcnces of the logs of variables in (a)
have been estimated only through OLS, since running GLS on the first differences amounts
to another round of differencing of the dependent and independent variables. There are two
issues in regard to doing GLS on the first differenced equations (b). First, it was found to
be largely unneccesary to perform GLS on (b) because the problem of autocorrelation was
more or less corrected for most regressions (of Tables 1 through~”3), as scen .Lhmugh the
Durbin Watson statistics of the OLS results of (b). Second, even if GLS is performed on

(b), it becomes very difficult to give an economic inlerpretation 1o the estmated coefficients

of the twice differenced log linear equatons. Hence only OLS resulis of (b) are presented

The reported coefficient of determination, Rz, is the R2 corrected for degrees of
freedom. It needs menuon that the reported R2 of the GLS results which apply the
autocorrelation correcuon, is‘ the R2 of the transformed variable /log Nl - p log N‘]. This
cannol be directly compared to the R2 of Lhe‘ OLS results which states the explained
variance of the origional variable log N[Qll would be more appropriate to report in the
GLS equations, st of the origional variable log N[, rather than the transformed variable /oy
Nl - log Nl«l' This however is a shortcoming of the TROLL computer programme uscd by
us to regress most of the equations of this thesis. This programme does not compute st
on Lhé origional variable. This shortcoming is however corrected in the first stage tests on
other goods inventories teported in Table 4. These equations were estimated with the

2
SHAZAM computer package which computes the R s on the origional untransformed variables.

2
The reader may find the differences in the reported R s to be an inconvenience, but this is

' Moreover the results of (b) can be corapared to Maccini & Rossana (1984) to evaluate the
significance of various variables in the inventory demand equations. They also used the same
transformation as (b). This may not be immediately obvious but becomes clear on recading
the footnote No. 21 in Maccini & Rossana, on the Hatanaka procedure, p. 227.
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merely an artifact of the software and not a deliberate introduction.

A final comment needs to be given about me two techniques of testing persistence "that
have been applied in this thesis. The first technique has been elaborated in the first and
second stage tests of persistence. These tests were done through conventional regression
equations, for example see equations (6) and (7) chapter IIl. It was suggested by Dr. Peter
Kennt;dy, who is a member of the thesis committee, that the alternative technique of formal
ca)usality analysis sl'uould also be explored to test for causal relations between monetary shocks
and inventories, and inventories and output From a battery of available . causality tests, we
chose the Granger causality tests. Results are atitached in the appendix at the end of Chapter

lV V\

II. EFFECTS OF MONETARY SHOCKS ON FINISHED GOODS INVENTORIES

2

I A. THE SIMPLE MULTIVARIATE MODEL RESULTS .

In the total manufacturing sector the effects of monetary shocks on inventories were
first examined by using the OLS technmique. The results are given in the attached tables at
the end of section Il A in equations i(a) and i(b) Table 1. The presence of first order
serial correlation suggested the generalised least squares (GLS) estimation techniqgg\\—'}:hf: Dw
staustuc 1mproved by using the GLS method but was spill less than 2, and the v:fﬁg Qf the
autocorrelation coefficient was 1. The value of the lSurbin Watsoh statistic and the
autocorrelation coefficient suggested first differences of the log linear equations marked (a).
This ineans that equation (b) becomes a regression of growth rates of N[ on the growth
rates of the R.H.S. variables. Note that we only take the first difference of the vector u[,

and not the first difference of logs of u[ (as was done for other variables). The reason is

that u[ are already growth rates of unanticipated money. '°

1 The vector u, is the residual of the estimated money growth rate equation (see p.64 )
Hence these ‘residuals or unanticipated money are also in terms of growth rates.
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When lagged money 4s' the only dependent variable, both OLS and GLS results of
equation i(b), as wéll as GLS results of i(a) show that unanucipated monetary shocks are
statistically significant at all lags (including the contemporaneous term), and all estimated
coefficients have the correct negative sign. All t values are greater than onc. A "V" pattern
of the effects of lagged money is observed. However, it should be noted that the estmated
coefficients at different lags are very close in value. Barro and some other researchers have
found an inverted V pattern on the coefficients of the lagged rﬁoncy on output and
unemployment rates. The V pattern in inventory regressions is consistent with the inverted V-
pattern in output regressions because monetary (or any other) shocks increase production and
reduce inventories. As the specification was improved by adding more relevant cxplanatory
variables the V pattern became more pronounced and the estimated coefficients also

significandy differed in magnitude.

-

The largest t value is on the last lag of unanticipated money, showing strong
persistence effects on finished good inventories of moneuwary shocks that hit the economy onc
year}'ago. The R2 corrected for degrees of freedom is not very high and only 3 per cent of
the variation in finished goods inventories can be "explained" '' by aggregaic monctary
shocks. This simply means that only 3 per cent of the fluctuation in inventories (transformed
variable) can be "explained" by misperceptions about aggregate monetary shocks. The res\-of'\
the variance is attributable to other relevant cost and demand variables and hence ey
should be included as regressors.!’ Although, t values are significant, the I-“stalism 15 below
its critical value suggesting inconsistent results. Rao (1976) has shown that such a result is
possible and F(k,v) can be less than its critical value (c) if the absoluic t mmc__of\ each of

the k "discarded variables” is less than the square root of kc. The word discarded variable

1 As mentioned above, this reported measure of R2 needs to be interpreted with cauton,
since it is computed on the transformed variable /og N, - p log Ni_j. It is clearly not a
measure of goodness of fit of the origional variable log N,.

12 The results of including these variables are presented in section II B in the Generalized
Multivariate Model. ,
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may be misleading. In the context of our thesis the equivalent 6f discarded variables would
be the laggedL monetary shocks in whose joint significance we are interested. The highest t
value is 2.24 which is less than 4 x 233 = 3.05,” therefore, Rao’s t value condition is
satisfied and the F value less than its critical value is rationalised.!* In spite of this
rationalizaton the insignificant F values show that the results are tentative in nature, and the

evidence on the buffer stock role of FGIs in the total manufacturing sector is weak in these

N

very simple equations of Table 1.

The durable goods sector shows similar effects of lagged shocks. An "almost V" pattern
of coefficients is observed, with the maximum effect of a shock showing up in inventories
three periods later, and then gradually declining for another two quarters. The "explained"
variance of durable goods industries is 4 per cent in i(b). The equations for the non durable
sector show that lagged monetary shocks have a weaker effect on inventories (by the R
criterion) compared to other industry classifications. The "explained" variance is only 1 per
cent in i(b). The F test for joint significance shows that the null hypothesis -of zero effects
of explanatory variables. cannot be rejected. The t values at individual lags are however all

- N . S
greater than one and all coefficients have the correct negative sign.

We have completed the examination of the simplest inventory equations (for all industry
aggregations) where monetary shocks were the only explanatory variable. These simple
equations arc ambiguous regarding the buffer stock rtole of FGls. Although the t values on
monetary shocks are significant, the F statistic shows the jdin[ insignificance of R.H.S.
variables. These simple equations are not adequate representations of the invertory demand

functions. It needs to be seen whether the improvement in the specification of the inventory

" In i(a) and i(b), Table 1, in fact k = 5 if we include the contemporaneous term in the
coefTicients Yo '© 74 But by definition, the issue of persistence is related to past monetary
shocks, therefore we drop 7 and ‘choose k = 4. Moreover, from the F tgbles the critical F
value is 2.33, which is the value of c. Thus, kc =4 x 233

'* The same anomaly was also found by Haraf in histests on U.S. data.

P
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demand function would lead to any different conclusions about the buffer stock role of FGls.

The first subset of these other relevant variables in the inventory equations are
expected real interest rates, expected real wages and expected real raw material prices.'*
Expected real interest rates are proxying for expected inventory holding costs, and expected
real wages and raw material prices are proxying for expected labour and raw material
costs.'* Expectations were simply modelled as past lagged values of these variables. The
estimated equations of the simple multivariare model for all industry aggregations are ii(a)
and ii(b) of Table 1 (attached at the end of section II A). The first lagged value of all the
above mentioned cost side exogenous variables turned out to be statistically insignificant in all
industry classifications, unlike D & D’s results for the U.K. Additional lags on real wages
and real interest rates’” were aiso insignificant and hence these variables were dropped from
the model, but real raw material costs were significant in the lagged response both in ii(a)
and ii(b). In total manufacturing,'raw material costs have two correct sign coefficents at the
first and third lag, and the coefficient at the first lag is significant at the 5 per cent level.

However the coefficient at the second lag is "wrong sign significant”.

¥ This subset of variables was also used and found significant by D & D in their
regressions. Throughout the thesis this subset is referred to as the simple multivariate model
of inventory investment

¥ GSuatistics Canada does not have published data for the raw material price index for the
manufacturing sector. We had to construct this price index from the published data on costs
of materials and supplies given in dollars. That means it included both the quantity and
price change effects in the reported dollar amounts. Since we are only interested in the raw
material price changes, a Paasche price index was constructed. Moreover the index for the
durable and non-durable industry classifications had to be compiled from the cost of ‘
materials data on individual industries included under these classifications. See chapter VI for
details.

" Interest rates have been found to be an insignificant measure of the carrying costs of
inventories in a number of studies. The earlier literature has been summarised by Irvine
(1981a). More recent papers have devised alternate capital carrying cost measures which are
more firm specific. Irvine (198la, 1981b) found that retail and wholesale inventories were
sensitive to their cost measures. Rubin (1980) and Akhtar (1983) found aggregate inventories
w0 be interest sensitive. There is only one study on the manufacturing sec.)r where a
specially constructed capital cost measure was significant (Leiberman, 1980). I~ tests on 20
industries, Blinder (1985) found that interest rates were insignificant in most industries.
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Inspite of this mixed evidence on the t values of individual nlags, the inclusion of raw
material costs significantly increased the R2 from 3 to 13 per cent in ii(a) and to 15 per
cent in ii(b) in Lﬁe total manufacturing sector but had a dampening effect on the t values
iof lagged money residuals. This w/ilLbe clear if we' compare the the money coefficients in
. ii{a) and ii(b) with i(a) and i(b). Only Llie last lag of money retained its significance. The
signs on the coefficients of lagged money residuals are still correct and negative, thus

showihg that positive monetary shocks deplete not only current but also future inventories.

The durable goods sector shows results similar to total manufacturing. The "explained
variance” of durable goods inventories increased from 4 to 17 per cent in ii(a) and to 19
per cent in ii(b) when raw material costs were added to lagged monetary shocks. The
inclusion of costs made the t values on the intermediate lags of money insignificant. The
contemporaneous and last lag were still significant, however the pattern o‘f coefficients also
changed and the "V" patiern is n;) longer observed. This may be” partly due to a strongly
significant "wrong sign" effect of raw material costS on inventories in the second quarter.
Thc. addition of raw material costs has also significantly improved the F value and it is now
significant at the 5 per cent level. We no longer observe the anomalous result of significant
t values and an insignificant F valﬁe. The inclusion of raw material costs in the inventory
equation of the non-durable sector did nothing to\ improvey the Rz, as the individual lag

coefficients on raw material costs were insignificant
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Summa;y -~ Simple Multivasiate Model

In summary, the results .for the simple multivariate model in the total manufacturing

.8

and durable goods sectors show that :

1.

On the basis of t and F value criterion there is ‘weak evidence that . past monetary
shocks can explain persistezlce in inventories. ]udging‘by -the tvalue criterion “the
persistence of monetary shocks in Canada is longer ‘than the one year‘persxstence fouqd
by D & D for the total manufacrunng sector of the UK We cannot compare our

results with them for the durable and non—durable ‘industfies bemu‘s,e they did not

disaggregate by sectors.

Raw material costs are a statistically important variable in-the total manufacturing and

durable good? sector. Their inclusion increases the "explained variahce" of inventories
between 13 1o 15 per cent in the total manufacturing and the durable goods sectors

respectively. The addition ‘of raw material costs as an additional variable has however
. " Lo .
reduced the significance of rﬁogey at inqlividual lags in all- three industry classifications.

L}

The last lag of money in all three sectors- still retains its statistical significance, thereby

providing some evidence that inventories can be affected by monetary shocks occuring

as early as five quarters earlier.

N Y

The ‘results for the simple multivariate model show that the evidence on the buffer

stock role of t"mished:goods inventories is weak by both Lhe t value and the F value
criterion. First, out of the five laés (inluding the contemporaheous lag) on inoqetm;y Sho‘cks,‘
only one lag is significant at the 5% level in the total manufactuﬁng, and only two fags are
significant in the durable and non—ciu:able goods sectors. Second, the F fiest for the joint
significance of all R.H.S. variables shows that the\ null hypothesis of zero buffer stock effects
is accepted for all industry classifications. This completes the first stage tests which were |
" conducted frqm the subset of explanatory variables used by D & D. In what follows we will’

add more variables to equation (ii) of Table 1, and comment on whether the inclusion of
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those lvariable:~; changes the inferences about persistence attributable to inventories. - As
mentioned before the a priori expectation is that the results should change somewhat, sbecause
Maccini & Rossana found that speeds of inventory adjustment changed \;vhen the specification

of the inventory demand functions Was improved, o | ;
O B. THE GENERALIZED MULTIVARIATE MODEL RESULTS

V'I’“b'e 4inf,ﬁ1uencc of ‘the larger set c;f explanatory variables on the inventory ihvesLmenl
decision for FGIswﬂl ‘b¢ examined by ‘systematicall_v adding other demandvivaﬁables (besides
unénticipated',;mqﬁe‘y) and the relevanltﬁ,j,,,c’os‘t anq stock variables alluded to in chapter II. This
section is divided into three subss:ctioni vFiljSt, the regression Yesults of adding the demand

variables are presented. Second, the joint prbduction' of goods produced to stock (stored as

FGIs) with goods produced to order (accounted‘in a firm’s inventories as unfilled orders),
and intermediate géods 1s ¢iamined Third, the irlLer&cdon of FGIs with quasi fixed stocks of
mgi;al, lal?ou: and Taw mateﬁals'/ri_s examined: lene‘ results of the generalized model are given
frqﬁ equation,(iii)‘of Table 1 to the lasf équau'on of Table 3. The tables of regression
results for eachofthe subsections of Il B are attached at the end of the explanation of

results for each subsection.

In the comparison o? equatjo'ﬁs (4) and (b) of the generalized muitivariate model with
equations - ii(a) and ii(b) of the simple multivariate model, one should be cognisant of the
differences in the independent and dependent variables, hence the st should be accordingly
interpreted. For the same réason we cannot directly compare the size of the coefficients on
the lagged monetary shécks;'j:o be consistent we should only compare level equations marked
(a) with the levelk equations, and growth rate “equations marked (b) with their counterpart in
other equations. It was important to mention this because once additional variables are added

we should know which equations to correlate.
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So far we have examined the effect on inventories of costs of production and
aggregate demand modelled solely by aggregate monetary shocks. The variables traditionally.
used to capture industry demand are new industry orders or shipments. Both these proxies
for demand l.,,,yv“ere. tested, the results for shipments were very similar to the new industry.

orders. Hence only the results of the former are retained.

1.. DEMAND EFFECTS

“..New Industry Orders

: Tlie addiLion of a rradiﬁonal demand; variable (industry 'orders)#to an equation which’
,,had monetary surpnses and raw material costs (See equation (iii) Table 1) mcreased the R
from 13 to 16 per cent in the levels equations of the toral manufacturmg sector. Expected .
orders increase desired and .hence actual inventories. The literature recognises tlrat the” long
run effect of .orders ’on inventories is positive. There may be a short run negative
"involuntary" efi"ect on inventories due to the buffer stock role of inventories. It was found
m'é} the signs on i?oef‘ficients of all lags are positive in the 'levels‘eQuation iii(a) but ihe
growth rate equation iii(b) has two negative sxgns whrch are statistically insignificant. The -
4posmve effect of orders on inventpries is not inétantaneous but .occurs wrth a two period
lag.!* This points to possible delays in production due ro high transaction costs in immediate
production and:delivery._ It is also possible that firms are giving priority to the delivery of 3

unfilled orders before they satisfy the new orders. That this may well be true was bome, out

by the results of the second stage test for- all induslry classifications (Table 5). In the
second stage test, when output was regressed on inventories, the non- durable sector showed

that backorders as far as one year back were being satisfied from current output Moreover

! In some- empirical studies this lag is referred to as a slow speed of adjustment; other
studies call it a slowly changing inventory "target”. The literature has not provided an
adequate theoretical explanation of this issue. The problem is discussed in Blinder (1981) and
Feldstein and Auerbach (1976) ,

A}
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t.t;e total manufacturing and dumble goods sectors also showed & highly significant eﬂ'ectac’:’fi
backorders on Qutpui in the contemporaneous period. ’fhus ‘backorders were given more "~
- immediate attention by the firms relative to new orders.”” This’ may be 'sq because backorderﬁ |
are relatively more important to durable goods industries compared to the non-durable sector,
because durable goods industries produce‘a number‘ of non-homogeneoﬁs goods and it is

important that back orders be satisfied within a reasonable time horizon, or otherwige
[ - > R

—

goodwill and expected'proﬁts will decline.

New orders show. results similar to the total manufacturing ‘sector for the non- durable
goods sector, with orders affecting inventories with a three peri’od‘;‘ }ag 'fhe addition of new
orders in (iii) marginally increases the explained variance of non-durable ihvemories by
an’other 1 | per cent from equation (ii). The durable goods indusmes sho»;/ that ne\: orders do
not add téﬁe "explained variance" of durable goods inventories. Ali the three lagged values |
of orders are insignificant and consequently there is no imﬁ?“qyemem in Rz. Wheﬁ demand;

- was proxied by shipments the results were very similar to Lhe ‘orders equation. The R2 was
however 1 per cent higher and ‘the t values on ‘the lags of money were marginally more

significant In the non-durable goods industries shipments did not increase the “explained

variance” over and above the orders equations.?

Imports

R I

A firm’s desired inventories are also based on both expected and unexpeucd imports.
The level of actual imports mcorporates hoth these anumpated and unanticipated components.
Consequently, the level of actual 1mports was u&d as .an addauonal demand variable in our
regressmn equations. The results for imports are presented in equanons (iv) of Table 1 for

, a.ll industry classsifications. As mentioned earlier pn page 48, the overall effect of 1mpor|.s on

}
A

<19 The significance of backorders was however not observed in the inventory equations of the
ﬁrst stage test.

20 Sinoel the results are so similar these equations are not presented.
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inventories should be negative, almough. mLhe short run we could see a positive effect,_ as
imports ﬂow into and increase inventory*ievel'sf’ “Uhfortunately we _-have to report that the B
results obtained for the import variatle are '\sjp‘spect‘ and tentativé in nature, A 'hurnber of

equations were estimated in which the demahd-variable"\r/as ifnﬁoo?&ﬁimwad of new industry
orders. We found that the results for imports were not consistent across data transformations

(a) and (b), where the former equations are in log—lihear form and the latter in first

dm'erences of the log-linear variables. Additional vanables like - unfilled orders goods in

_process, raw materials and capital were also added successively to the equatrons whrch

contained imports. AThe results show that in the log-linear equations imports are stanstrcal_ly

significant at, atmost rwo of the forrr lags. However the suspect result is that eveh .when‘ “$ix
lags. on imports were used, most of the signs on the estjmated coefficients in the log—linear
equa‘u'ons were positive. This seems curious h}cause we would normally expect imports to add
to inventories for only say, two or atmost r;hree quarters. After that time rwve_ expect that

imports should eppear to be a leakage from the National Income stream — thhs we should
see negative signs from approximately the fourth lag onwards. Due to the’ ‘err‘trerriely tentative

-

nature of results on th¢ import variable these experimental import equations are not reported

but their results are available from me upon request .

In the reported imr)'ort equations of Table 1 (see iv) the results for the total
manufacturmg sector show that 2 of the 4 lagged coefﬁcrems on 1mports in iv(a) have a.
posmve srgn at Lhe 5 per cent level The pattem of coefﬁcxents on 1mports shows a lagged
response of mventones to changes in imports. Thrs seems qmte pl&USlble in view of possible
delrvery lags due to productmn as well as delrvery lags due to tIansportaJJon across
international borders the former lag being more common in made to order non-homogeneous

2
goods. When unpons are included and orders excluded in - (1v)a the "R” is 43 per cent This

. is more than twice the "explained variance” of the orders equauon {ncludmg orders in the

" import equation however did not add to the "explained variance". This suggests the relative

5



importance of imports over orders as a demand variable in the total manufacturing sector.

-

Simﬂﬁ results were /obtained for the durable goads sector. In the durable goods seetor
the R2 of the equation .which had imports (see iv(a) ) was three times that of the Equ‘ation
which had orders. In the non-durable goods sector impons are not as important a
determinanti of desired inventories as in the durable goods seetor. The relative variance
"explained” by the imoorts equations is less than that of the orders equations. The R27 is
- only 4 per cent, however the last two lags of imports are significant at the 10 per cent

level.

There seems to be a possible reason for the unfavourable results on imports. T;tle'
culprit is overly aggregated unrepresentative data. l_deally we would have liked to have data
on imports segregated by sectors— but sueh data was not available. The only time series on
imports that is available is the total merchandise imports for the whole economy (which
includes the farm and service sector), rather\ than disaggregated by the th’ree‘sectors under

consideration. Obviously, using the total economy’s imports instead of \he imports of durable

and non-durable sectors- would give inconsistent results in the regression equations of these
sectors. / ’

What is the effect on the persistence variable (monetary shocks) of adding demand
‘vanables hke orders and imports to the simple inventory equation of the type estimated by
D & D? -

In this thesis our counterparfr to D & D’s estimated equation for the U'K; are equations ii(a)
and ii(b) of Table 1.2!' The addition of orders in the du:ab]e goods sector in the levels
equanon iii(a) makes the contemporaneous lag on money insignificant. There is a general

dampemng of the t values on monetary lags in all the three industry clasmﬁcaﬂons but the

"These equations are referred to as the simple multivariate mode! in this thesis. They
incorporate all the explanatory variables used by D & D with the exception of wages and
interest rates which were dropped because they were found to be insignificant for "Canada.
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last lag of mbney in all equations still retains its significance. It would not be very ©
surp;’sing if even the last lag became' insignificant since . the pres;znce oi’ high l"multicollinearity
between the two demand variables, i.e. monetary shocks and orders, greatly inflates the ‘

standard e;'rors and biases dongwards the. t values on lagged money cofficients.

N
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2. JOINT PRODUCTION
AL

Now we investigate the question whethefz finished goods are joindy produced with goods
produced to order, and intermediate goods. 'I'he; discussion of the fr;ultjvariate moael in
chapter‘ [I brings out that a firm may produce both to stock and to order. The former
goods are carried as finished goods inventories and the lawer are reflected as backorders. If
the goods produced to stock (GPS) and goods produced to order (GPO) ‘are either substitutes
or compiements, FGIs would be affected by ch&nges in backorders. By similar reasoning FGls
would also be influenced by changes in inventories of intermediate goods. Our interest in
joint production \is’not merely to find out if production is a joint stock  decision, but in
knowing how the inclusioq of these joint stock variables affects the issue of persisience (as
seen Lhrougﬁ the lagged monetary response) and the overall significance of the inventory and

output equations. The results on joint production are given in Table 2.

As pointed out in the discussion of the multivariate model in chapter IlI, if production
is in fact a joint stock decision then the stock of’unﬁlled orders and or the slgck of goods
in process inventories (intermediate goods) should have a significant impact on finished goods
inventories. This was investigated (in Table 2) by separately adding the stock; of unfilied
orders and goods in process‘ inventories to equation (iii) of Table 1, which has new orders
as the demand variable. The results of adding unfilled orders to the new orders equation (iii
of Table 1) are given in (i) of Table 2. Similarly, when intermediate goods were added to

the new orders equation tesults are shown in (ii) .of Table 2.

- A

Unfilled Orders

All three industry classifications show that goods produced to stock (which are stored as
finished goods inventories) are not statistically correlated with goods produced to order (which

are accounted as unfilled orders) i.e. 61 = (. See equation (i), Table. 2, for all industry

99



classifications.?? Unfilled orders in éll mése industries are insignificant showing the
independence of GPO and GPS in equations (i). To explore the possibility of’ loﬁger lagged
adjustment between goods produced\ to order and stock we added more lags to Vunﬁlled»
orders in the inventory equations. This had no impact on the significance of results and all -

further lags were insignificant

Goods™ in Process or Intermediate Goods

As mentioned i‘bove equat.ioﬁs (i) of Table 2 show the interaction between goods‘
produged to stock and intermediate goods. In the non~durable sector, ﬁroducuon decxsnons of =
GPS and intermediate goods are independent, shown by - -the msngmﬁcance of ‘the estimated
coefficient on goods in process inventories, i.e. 62 = 0. This ‘_ur_esult did not change when
more lags were added to intermediate goods. The durable goods and total manufz{cmring
sectors show that 62 < 0% and significant, showing the complementarity of GPS and
intermediate goods. This is normally the result because intermediate goods may be an input
to production. This is more likely to happen if production is a multistage processb Adding
more l‘ags to intermediate goods inventories did not show the sfgniﬁcance of any flirther lags
in the durable goods and total manufacturing sectors. The first lag’\’(:OHtinued to retain its
significance in both the orders and imports Lequations. Thus the results show that intermediate
goods are complements in the durable goods and total manufacturing sector and independent

in the non-durable sector.

A

' Refer back.to equation (1) chapter IIL

? Note that 6, has been entered in the regression équation with a negative sign.
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3. INVENTORY AND QUASI-FIXED STOCK INTERACTION

The interaction of the production decision (which is also an inventory decision) with
the stocks of quasi fixed factors of production will now b; investigated. The three quasi
fixed factors of production that are considered are raw material stocks’* stocks of labour and
capital stbck& The estimated equations are presented in Table 3. For all three industry -~
classifications, equation (i) is for raw materigl stocks, equation (ii) presents the results on

capital, and (iii) shows the stock effects of labour.
Raw Material‘aStocks -

In all three industry classifications an effect of raw materials on FGI was only found
in the levels equation i(a) and not in the growth rate equation i(b). None of the t values
in the growth rate equations (marked b) are significant at the 5% level of significance. In
the log-linear equations (marked a), both the durable goods and total manufacturing show
lagged adjustment of finished goods inventories to raw materials, with the third lag on raw
materials being statistically significant with the correct negative sign. An increase in aclual raw
material inventories relativé o thé desired stock of raw materials will lead to an increase in
producn'on'ﬁd FGIs. Note that a negative 63 implies a positive effect on inventories since
raw materials have been entered in the regression equations with a negative coefficient. See
the signs and explanation of equation (1) in chapter III. Raw material stocks have a more
immediate effect on inventories in the non;durable gdods indhstry as com;gared o other
industry classifications. Raw materials are statistim]ly sigr}iﬁcam’ at the first lag with 5%

significance levels and the correct negativer signs.

* In this we have referred raw materials to be one of the inventries in the other goods
inventories. Maccini & Rossana however refer 'to raw materials as one of the quasi-fixed
stocks which interact with FGIs. This difference in nomenclature has no bearing on the
qualitative or quantitive results of our thesis‘;'vl a"
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Capital Stock . R y

o4

The eévidence on the interaction of production with the capital stock is relatively strong

- as compared to other quasi fixed stocks (see equation ii, Table 3). In all three industry

classifications the stocks of capital are statistically significant with the correct signs. However,
as was the case with raw materials, this significance is only observed in the levels equations
ii(ay and not in the growth rate equations ii(b); except for non—durables. The overallv
evidence for the log-linear capital equations shows that excess capital stocks are used to
'mcrease inventories and production. The issue of capital needs to be investigated further with
other definitions .of capital than that used in this study. We used the total capital employed
in construction, engineering and machinery and equipment of the manufacmring sector. One

needs to examine the behaviour of capital when broken down by each of ,these disaggregated

categories. This will be more u‘nportant when using individual industry or firm data. We did

not do so in this thesxexbecause we are more interested in the behaviour of aggregates.

Moreover as repeatedly menuoned before the primary interest of the thesis is to assess the

PRGN
- “..,‘

impact of lagged monetary*shocks on inventories and output. The interest in othet vanables

like capital etc., is only to the extent of specifying .the "correct” inventory equauom . -
Labour Stock -

The interaction of goods produced to stock with labour in iii(a) and iii(b) is not found
to be statistically significant in durable goods industries. The non—durable goods sector
however shows a lagged interaction with labour in the third quarter. This sigoiﬁmnce was
obtained in both the levels and growth rate equations. The first two lags are insignificant at
the 5% level, but have the correct negative sign 1mplvmg that labour hoarding jncreases
inventories and output. The total manufacturing shows that one lag of labour is significant at

the 10% level. These results at best show weak evidence of interact.iori of production -with "

employment.
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- Having presented the results -of the individual equations in" which the significance of

??q@~ﬁxéd factors ‘of production and jointly produced goods was examined in separate

eguattons we‘ shall see what happens to the statistical significance of these stocks once they

 are alI“combmed together in one equation. We are aware that in dealing with a relatwel)

v,large number of inter-related regressors we gb bound to find multicollinearity, once they are
all combined m one pegressnon equation. Consequeintly, we should expect that due to this
problem some of the variables which were significant when included by themselves (with the
exclusion of other collinear variables) can possibly become insignificant when all variables are
regressed at or;ée. This is exactly what’wé found in our estimations. Equation (iv) of Table
3 presents the final equation, when all relevant regressors have been included in the finished
gc}ods inventory demanfl function. Equation (iv) is important from our point of view and
~supersedes all previous equations, because it can be considered the culminating equation of
the "forward sélect.ion" technique. This equation only retains those regressors which remained
ststistically significant in the event that all regressors \‘;vere lumped together in one sin;le
equation. We shall base our inferences on persistence, or the buffer stock role of FC;ls by
looking at the significance of lagged monetary shocks“‘iri;,mié "final" equation of the
generalized multivariate model. **

Now that we have completed the examination of the relevant decision variables in the
* firm’s inventory decision, the important question to ask is; what }s the effect of including all
these variables on the inferences on the buffer stock role of inventories. Are the inferences
on the buffer stock role of inventories the same in. the generalized multivariate model with
its many variables, as compared to the simple inultivqriate model with much fewer variables,
tested by us and Demery & Duck ? It will be seen below that very similar inferences are

obtained in both the simple and generalized multivariate models.

* From our point of view the two important equqfions whbse results will be com;iarcd are
equation (ii), Table 1, and equation (iv), Table 3, Wthh belong to the simple and
generalized multivariate models 1espectively. ,
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\

An examination of equation (iv) for all industry classifications shows that in this "final®
equation of the generalized multivariate model, in which the specification search.has been
completed, the results on the buffer stock role of finished goods inventories are very
discouraging. The GLS results of the -log—linear equations iv(a) and the OLS results of the
first difference equation, (iv)b, show that none of the industry classifications have significant
paﬁial F va{ues on monetary shocks. However, by the t value criterion we see that most

_equations (in all industry sectors) show that monetary shocks are significant at/the 5% level,

at the fourth lag.

F

We cannot blame multicollinearity for these poor results on the buffer stock rble of
f‘miehé‘d goods inventories. If multicollinearity wes” the only cause of insignificance of monetary
shocks in (iv), tben we should hﬁye k‘ seen monetary shocks to be significant in the
parsimonous equations of the simple multivariate model (see ii(a) and ii(b) Table 1)‘. These

equations did not have many regressors and consequenty did not ”have much multicollinearity.

However the equations of the simple multivariate model suffered from another shortcoming — -

3 3

that qf specification errer due to omitted variables.? '

So what was achieved by doing a through specification 'seaxcﬁ of all the relevant

explanatory variables,“Whose individual significance is only of secondry interest to us, in the

I3

question of examinihg the pemsistence of mdnetar-y' shocks in finished goods inventory

‘ equations. ’

The principal results can be”summamed as:

1. It is true that the techou§ specxﬁcauon search. could ‘not ﬁnd an improved role of FGIs
as - buffer s’t’B’cks agamst tnonetary shocks. The ewdence on tbe persistence effects of
'monetary' shocks.: is Z€10’ by the,,E value cmenonhand very weak by the t value

criterion. This statement is’ applfc’zble_ to both the simple and generalized multivariate

* These omitted vanables once added ore by one .gave us equation (iv) of the generalized
mulnvanate model.
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models.

2. ‘This exercise E)f a move from the simple to the generalized multivariate moglel also
revealed that our apriori expectations of seeing somewhat different results in the two
models were not realized. However, after examining the results of the gcnerzilizt:d
multivariate model we can atleast claim that no effort wasSpared in the specification
.search and the insignificance of monetary shocks in finished goods inventory equations

in Canada cannot at least be blamed on improperly specified inventory equations.

III. EFFECTS OF MONETARY SHOCKS ON OTHER GOODS' INVENTORIES

The foregoing analysis of first stage test shows that in most of our estimated equations
: - : p
in all industry classifications, unanticipated monetary shocks have a negligible effect on
finished goods inventories. Is it possible that the buffer stock role of inventories is being
rmanifested through variations in other goods inventories i.e. raw materials, unfilled orders and
goods in process? This question was examined by regressing other goods inventories on
monetary shocks and other relevant decision variables. A number of these decisibn variables
were tried and found to be statistically insignificant; hence they were dropped from the
equations which were finally estimated. Once again in keeping with the methodology adopted
for FGI regressions earlier, we will be estimating our equations in both levels and rates of
change. The former are marked asﬂa) and the latter appear as equations (b). The results
for all industry classifications are given in Table 4. Since OLS results of the log linear
equations (a) were marred by autocorrelation the discussion of GLS results are presented
below. Equations (i), (ii) and (iii) show .the results of the effects of monetary shocks on
unfilled orders, goods in process and raw material stocks respectively. The following discussion

on the significance of monetary shocks will be coined in terms of both the t and F value

criterion.
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Unfilled Qrders

In the total manufacturing sector unanticipated money is significant at the 5% level at
¢

the contemporaneous quarter in both the levels and growth rates equations, however the kjoint
significance of monetary lags is réjected in both equations by the F value criterion. The

durable goods industry mirrors the results of the total manufacturing, and the ‘non-durable

o s,

sector shows that unfilled orders are not used as buffer stocks. « . .

Goods in_Process

A

Except in the durable goods sector where two lags are significant-in in the levels
equation (ii a), none of the other sectors show the significance of unahﬁdpatqd money._
However, the partial F values in all equations reject the buffer stock role- of _goods in

process .inventories,

-

Raw M aterial _Stocks

In the total manufacturing sector the buffer stock role of raw materials is observed for
the growth rate equation, but not for the levels equation. In the growth .rate ~equation the
contemporaneous and three further lags are significant in the t values. The Jc:mt sigm'ﬁmncé
of monetary shocks is also found through the partial F statistic. The durable and non-durable
industry sectors show J that the buffer stock role of raw materials is accepted‘throug-h both

the t and F value criterion. An examination of significant lag lengths shows that the buffer

stock role of raw materials is shorter in the non-durables compared to the other two sectors.
¢

The above results for various other goods inventories show that in the total
manufacturing and durable goods sector the effects of monetary shocks are felt on raw
materials for 2 quarters including the current quarter. By the F value criterion there is no

evidence of the buffer stock role of backorders or gooas in proces$ inventories in any

industry classification. However, the t values at some monetary lags were found significant in
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the unfilled orders equations for total manufacturing and ‘durable - goods. It s'e’iims that the
poorest resulﬁ are obuained for the goods in process inventories where only the durable
goods sector showed two -lags significant in the t values, however, by the F value criter.on,
all sectors show that goods in process inventories do not play a buffering role against.
monetary shocks. The results for the evidence of the buffer. stock rple c;f all inventory types
are summarised in Table 35S(a). ** The asterisks against the significant F values quickly bring
to attention that in all ingustry classifications raw materials ;ar/e,_/t{e only category of
inventories that are significant in the F values. The overall evidence of the first stage tests
suggests that in Canada the buffer stock rtole of inventoriest is \ﬁ’hly founcniv for raw materials
and rejected for all oﬁner inventory categoﬁes, as seen from Lhe\F value criterion.

This completes the discussion of the first stage tests in which the buffer ‘stock role of -
all goods inventories was examined by estimating the inventory demand functions for various
inventory categories. The significance of some other goods inventories, like raw materials,

suggests that these inventories should also be used as regressors (besides FGIls) in the output

equations of the second stage test

See after p. 166. : N
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Summary of First Stage Results ‘ ) Co

lagged monetary shocks in the inventory equations of the finished goods as well as other .

7 4 c o =

- .

The first stage tests were done to assess the buffer stock role of all types. of goods”

. inventories ‘carried by the firm. The buffer stock role was deduced from the significance of

gobds inventories. Finished goods inventory equations were regressed on the explanatory

variables of: t\‘ivo'models i.e. the simple multivariate model ‘and the geﬁémlized'multjvariéte

P

model. The latter model was amved at by suocessweﬁ! augmenung the FGI equauons .of .the

simple mulmanate model by known regressors

1

The results for ;he ﬁmshed goods inventory equations show that in the sirr;;;l‘cslwof the
simple ~inventory equations w_hich. had current and lagged monetary shocks as\thc only
regressor, the buffer stc;ck role of FGIs is very weak. Though individual lag significance
was obtained at all lags, the monetary variables were‘ not significant as a whole ?s
seen from the F statisticc The "explained variance" .of these ;imple equations is S per
cent or less in all industry classifications. This means that mispércgeptions of monetlary |
shocks can only "explain" a small per centage of the total ‘vxriqu'on in . finished goods
inventories of the manufacturing sector. )
When other relevant expected cost variables were added to theseé simple equations,
particul;i:ly the subset of variables used by D &;D (which we have dubbed the simple
multivariate model), the individual lag significance of rfxonetafy shocks in ‘all three
industry class‘ivf"lcatjons was reduced, although the R2 increased significantly in all but
the non-durable goods sector. The intermediate lags on money became insignificant but '
the last lag still retained its significance in all sectors and in the durable goods séclor
the contemporaneous lag was also significant which was not the case in non-durables
and total manufacturing sector. Using only the F value criterion, the results of the -

simple multivariate model show that the buffer stock role of finished goods inventorics

is not observed in the manufacturing sector of Canada.
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The results of regressmg ﬁmshed goods inventrories on the regressors of the generalzzed
multivarzaze model showed the sxgmﬁmnce of a number of cost, demand, and stock
variables that were added to the simple multxvanate model. The st of the FGI
equauons madvertent]y mcreased thereby unprovmg upon the specification bias which
was present in the FGI equatxons of the sunple multivariate model. However, we must

"':r’emembgr that the mterést in determining the "correct specification” of the FGI

equation ’15 only secon (though arguably -important for econometric reasons). The
primary interest lies in est:abl shihg the buffer stock role of finished goods inventories
gg(and other goods inventories), as seen through. the sirgm'ﬁcance of lagged monetary

" shocks. :’t’he results of the finally seleeted FGI equation (which has all those regressors
whfch retain’ their significance when combined toéether in one equation), show that the
'mferences on persxstence in the generahzed multivariate model are the same as in the
! simple ‘multivariate model. ‘Using the F value criterion we find that all industry
classiﬁcatjons reject the buffet" stock Yole of finished goods inventories.

"~ The lﬂv;ck of evidence of the buffer stoqlé role of finished goods inventories neccessitated

the examination of other goods inventories as possible avenues for a buffering role

against aégregate demand shocks. Using the F value criterion, it was found that the
evidence for the buf‘fering Iole of other goods inventories is also quite weaks The null o
hypotheeis of e buffer stock role is rejected for goods in process and backorder T
inventories for all industry classifications. However, all sectors of the manufacturing

‘industry show that raw materials play a statistically significant buffering role. This is

seen through both the significant F value E- well as significant t values at individual

lags of monetary shocks in the raw material equations.
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SECOND STAGE TEST LTS.

The buffer sock role of various goods inventories was examined in the estimated

equations of the first stage test In the second stage test we shall examine whether the

“effects of monetary shocks are transmitted to output through those buffer stocks. This

question was examined in three steps; first, output was regressed on different inventory types,
second, other variables (of the vector Z[) like cost and demand factors etc. were added andl
finally the unanticipated monetary shocks Were included as another regressor. As pointed out
in the discussion of equation (19)' in chapter II, the significance of monetary shocks provides
evidence on other channels of persistence, ie. channels other than inventories. We shall now

present the results of the second stage test equation (7) of chapter IIL

The dependent and independent variables are logarithmic first differences representing
the rates of change of these variables. The estimated coefficients can accordingly be
interpreted as elasticities. In our rcsulﬁ we have nor estimated any levels equations in the
second stage tests as was done in the first stage tests. In the first siage tests the purpose of
using dif\ferem wansformations was to test whether the multivariate model was robust cnough
to be significant under more than one transformation. That task has already been
accomplished in the first stage tests, hence nothing more would be éained by repeating the
tedious exercise in the second stage «#ests. An important reason for using only the first
difference form rather than the log linear form is that the problems of both, autocorrelation
and multicollinearity are greatly reduced in the first difference transformation. The regression
results of the second stage test are presented in Table 5. Equations 1 to 4 can be compared
across the three industry classifications since they are similar in their explanatory vaﬁables.
Equation 5 and onwards are not directly comparable between industries due to dissimilar

explanatory variables. Some explanatory variables were not significant in some industry

classifications, so they were consequently dropped giving rise to dissimilar equations. The
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results using the generalised ledst squares technique (GLS) will primarily be'presemted, and

only when there is no need for autocorrelation correction will we present the ordinary least

it )

. squares (OLS) results. | R k \ .
= :

The second stage tests are first dis‘éussed for total manufacturing followed by d’urableua_nd the
non-durable sectors. In the outpuyf equations for each industry sector, the impact of finished
» goods inventories is evaluated first follgwed by the impact of other gooa‘s inventories. The

‘lables of regression results are attached at the end of the explanation of results for éach\

industry classifaication.
TOFAL MANUFACTURING

“Fo;:/ﬂ’]e manufacrtiring “sector as a whole ﬂnished goods inventories in 1(a) disturbed
one quarter back can explain the persistence in current output All the coefficients on FGIs
havé the expected negative sign and ali but oné t value on the estimated coefﬁcient.é is =
greatﬁerathan unity. As was found for the)sirﬁple equyaﬁ'ons of the first stage test in which
moﬁetar‘y shocks were the only explanatory “variable, the F statiétic shows that all the right
hand side lags of FGls taken as.a whole are not significant although individual significance
is found ét one of the three lags. This result was also found for the simple ecjuations of
the first stage test in which monetary shocks were the only explanatory variable. Inventories -
and '6utput have an inverse relationship, an unanticipated monetary shock which decreases
current period inventories increases current and future output~Tnore than what wbuld otherwise
have Been, had /kyeﬁibtj\e/s been at their desired levels. The contemporaneous term is
insignificant and the first quarter lag 'is significant at the 5 per cent level with a t value of
1.89. One- should note the correspondence  between .Lhe R2 in the- second stage test ver;us
the R2 in the first stage test. In the second stage test the ‘Rz of 3 per cent is compared
0 an R2 of,r 3 per cent in the first stage test for the‘ total manufacturing sector. If
monetary shocks are {,he“only‘shocks affectihg inventories and hence output, then persistence

whether measured through a distributed lag of Joonetary stocks or a distributed lag of
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inventories shoul‘d have similar st in the two equations (barring sampling error). It would
be quite unlikely to find great differences in the "explained variance"s of these two types of
simple equations in which the only explanatory variables are either inventories or monetary
stocks. One can ask how can we postulate similar or close (we ar'e not saving exact) st
whe;n the dependent variable is not the same.‘ The inventory or output decision is a very
similar decision except ?for inventory carrying costs which would direclly determinc mé level
of inventories t0o be carried and- hence indirectly the level of output to be produced. Hence
if* these two decisions are so similar, information about the monetary shock (assuming it is

. the only shock), which changes inventories can also be inferred from an equauon which
regresses output on inventories. In other words these two equations will have close RQS;

however, this is a qualified statement?®

¢

Now we shall separately examine the effects of each of the other goods inventories” on
output. Equation% (2), (3) and (4) of Table 5 show th¢ significance of goods in process
inventories, raw material inventories and inventories of unfilled orders respectively.. There is
no requirement in equations (2) to (4) that the expected sfgn of the coefﬁgicni.s on these
other inventory types be negative -as was the case for finished goods invemoriés. Depending
on the relationship between GPS, GPO and imermediate goods, the signs on 6], 62 could
be either greater than, less than or equal to zero. The goods in process inventories show
mixed results, the contemporaneous term is significant with a Vnegau've sign while the -third
quarter lagx is significant with a posir.ivé sign. We cannot unambigously conclude'whcmcr:‘,:
finished goods and intermediate goods are sﬁbst.itutes or complirﬁenls. Recall that un;exmlg‘}gous .

-

complementarity was fouid between FGI and intermediate goods in the first stage u_:‘srﬁ"v'

equations of Table 2. L A

. ~ oo :
Raw material inventory stocks are expecled to have a negative. sign ('&3 < Q) because

e¥cess raw materials are expected to increase production and inventories. A negalive Sign

[

™ See the restictions in the’ footnote number 16 p. 30, Chapter IL.
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&

implies a positive effect ‘because raw materials were entered in the regression equations with
a negative sign. They could also havé been entered in the estimated equations with positive
signs, which is Lhe‘usual practice, but, we used negative signs to be consistent with equation
(5) discussed in Chapter III. Raw material stocks were found to be individually statistically
insignificant. at all lags except the last where it is "wrong sign significant” at ﬂ;e 5 ’rpe;

)

cent level.

Unfilled orders in 4(a) display strong significance only for the current term and no
further lags were significant. The significance of the comerﬁporaneous term on unfilled orders
seems very plausible because production and finished goods .inventories alone cannot normally
meel  excess ‘demand. It is only rational that in the face of production and delivery lags the
firm should use back orders as buffers in unanticipated demand situations. But it is rather
quizzicaly that no lagged back orders influence current production, implying that as a rule
back orders are cleared by the end of the current ‘period leaving no room for ﬁis periods
back o;ders to influence ﬁext period’s output. It is possibie that aggregaﬁoq of industries,
cven at the level of durable‘a.nd non-durable industries, may . be responsible for the
insignificance of lagged unfilled orders. No conclusive statement can be made about the

insignificance of lagged unfilled orders unless their role in specific  industries (like food and

beverage, wood Prbducts etc) is separately examined.’

Equatiéjns) 1 10 4 were also esfjmated without the contemporaneous lags of various
mvemories.r.‘The ’results are 'v,given in equations 1(b) to 4(b). This was basically done to see
the impaclli)zof'i-’;drop;;ing ;hve comeniporaneoﬁs term on the R2 and t values of the remaining
coefficients. There was no change in the results for finished goods, intermediate goods, and
raw matenal inventory equanon& The signs and 51gmf'1cance of various lags in 1(b), 2(b) and
13(b) remains the same as in 1(a), 2(a) and 3(a) and there is a small change in R2 The
unﬁlled orders equation, however, shows that droppmg Lhe comempomneous term on unfilled

2
orders reduces the R by 24 per cent, suggesting thal unanticipated shocks have their affect
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mainly through current back orders. .Thisv_ point is further discussed later.

Overall, these very simple equations show that by themselves finished goods inventories
can explain persistf_:‘nce in output for about one quarter, and goods in process inventories as
far as one year ago. The conclusion for intermediate goods inventories is tentative given the
mixed signs found in 2(:}). It will be seen later that as more variables are. added, the mixed
signs on ;ntermediate goods inventories are corrected and an unambigous one year effect of

these inventories is obtained. This suggests the effects of a possible specification bias on the

estimated coefficients, due to the ommission of relevant variables.

»

The simple equations discussed above do not include the effects of cost, demand, and
stock variables. The search for staustically significant variables culminated in equation 5. This
equation regresses output on all goods inventories, other cost and stock variables, as well as
monetary shocks. As mentjoned in the djscuésion of equation (19)' in Chapter II, the
monetary shocks have been added to see if they carry any informau’on over and above .what
is already embedded in inventories of various kinds, nouwably finished goods invemiories. It was
found that all lags of monetary shocks'b have the correct positive signs,but onlyiwo lags arc
significant in the t-values. The F value is 1.62 which is less than the critical value at the
5% level of significance. Thus by the F value criterion we find no evidence of the other
channels of persistence of monetary shocks in output equations for the total manufacturing

Sector.
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DURABLE GOODS . e

In the durable goods industry finished goods inventories explain 2 ;;er cent of the
variation in output in (l)a Table 4. All the coefficients on FGIls have the expected negative
sign and two of the four[t valueg are greater than unity with the first period lag showing
significance at the 5 per cent level. As in the total kmanufactu‘n'n_g sector the R2 of 2 per

: : : 2 .
cenit in the second stage test is close to the R of 4 per cent found in the first stage test.

Equations (2), (3) and (4) deal with goods in process inventories, raw material

) inventories and inventories of unﬁll?d orders respectively. As was found in total
manufacturing, goods in process if;i/é;tones (intermediate goods) gave mixed results and we
cannot. infer ‘if finished goods are complements or substitutes of intermediate goods. The F

statistic cannot reject the insignificance of all the explanatory variables. Recall that in the

first stage tests FGI were found to be complements of intermediate goods.

Raw material stocks again showed mixed results with the first quarlef lag significant
wthhD the correct sign<b‘ut the fourth quarter lag being "wrong sign significant” in 3(b). The
joint significance of all R.H.S. variables given by the F stausuc cannot be rejected in 3(b)
though it is rejected in 3(a). |

Overall these simple equations show that by using the t value criterion we find that
finished goods inventories can explain persistence in output of ;ura‘ble goods for "aboul onc
quarter and raw materialsagnd goods in process inventories explain persistence for about one
year. The conclusion on goods in process inventories and raw materials is tentative due (o
the mixed signs found on the coefficients of these two inventory types. Eguations iv(a) and
iv(b) show that the -significant drop in the R2 in 4b) (which does nct contain the
contemporaneous term on backorders), is evidence that _unam.icipéted shocks have their effects
mainly through current backorders. The insigniﬁcance< of past backorders was also found in

the finished goods inventory eguations of the ‘first stage test. This points out a consistency in
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the output and inventory equations.
#

Having seen the results of these simple equations, we now mount a search for the

o

other relevant cost and stock variables. During the speciﬁmtjon‘ seaich it was found that in
the durable goads output, both input prices, that is wages and pri;e of capital.were
insignificant and hence, dropped from the equations. One of Fhe demand variables, new
industry orders, was similarly found insignificant and was consequently dropped from the
equations. Orders were highly correlated with a number of other explanatory varnables used in
our estimated equations. It was important to exclude them “bclmuse the data matrix was

highly collinear in their presence. Thus the problem of multicollinearity was partially -

corrected.

'

The search for the appropriate output equation for the durable goods sector is now
complete as seen in equation (5).4 We will now add the lagged monetary shocks t see if
an); further persistence in output can be'explained over and above what was explained

through different types of inventories.

A glance ét the partial F values in equafjon (6) reveals that finished goods inventorjesw
are jointly insignificant, but goods in process, raw materials, and unfilled orders are
significant.  Another notable observat.iqn in equation (6) is the individual’ significance of the
contemporaneous and past lags of monetary shocks. The lagged shocks have the correct
positive sign which shows that ﬁast shocks reduce inventories in those periods and increase

not only the output in that period (as seen from the significance of the coniemporaneous

term) but also future outputs, ) /9\

What can one conclude about the significance of lagged monetary shocks in an

equation which also includes lagged values of all inventory types? As pointed out in the

t—

"o discussion of equation (19)' in chapter II, the significance of u ; (lagged monetary shocks) in

the presence of lagged FGls provides evidence on <"other channels of persistence” besides
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- FGIs. The lagged monetary shocks are carrying a different kind of, or more informaton

than, is already contained in FGIs.

e

How much of the additional variance of output can be explained by lagged monetary
shocks ?
A comparision of equation (6) with (5) shows that the inclusion of monetary shocks.incrcascs
the R2 by 6 per cent. The pardal F value of‘ monetary shocks is 3.04 which is significant
at the 5% level. This suggests significant evidence of other channels of persistence in the

output of durable goods industries.

oty



Wl

b3y Boy ¢ - IN DO BiQe)IRA pPOWIOSSURIY BYI U0 PBINJWOD S| 2d S79 auy
8yl 1e juedubis o,
18A8 %G 9yl 1e juedijiubys

-

ELET

‘@1gejuea juepuadaput 8yiy uo Be| snoaueuodwdIUOD 8y} SSI| (€)t uolienbd se swes 8yl S+ (q)} uoiienbl
Zv6 O- 9L0°0- €90 1 - L8O O- 4 , 2
vt - v80° OF' 4 L4104~ v80 O- e —
, *GZ0 T~ v91 O +820° - 994 'O- be
L0 66 zo'z €00 beee P10°0 “vS°Z €91 50° 898 € v10'0 O¢ (ays
o~ 96,0~ % 940 0- 850 | - 880 °0- Ee ‘
ww\ EEOWF~",  * § FBO P~ 600" | - v80°0- e
i +ELO'Z- -~ v9L O- «P86 |- G910~ e
8r0 O~ €£00°0- L0 0- 500 0- . Os
Lo 8r 1 z0°2 Z0°0 061 '€ P10°0 88 1 €91 vo’ 9LL € P10°0 Oe (e)
? 4 MIQs e f o TLVIS o INTvA 4 ‘ma 24 1vis 1 INTVA 4300
S s S0
0=t
Ay ¥y Bop 9t 14,00 - Y, 6o ¥
. .
S1S31 39¥1S ONOD3S

SA00Y 3ITgvina

§ ajqey

¢

IS g



‘a(qgqe|Jden juepuadapul

ay3

¥

o, B

V=3 Bo; ¢ - N Bo; BiQELIEA pBw.OySUBI} BYl UO P3INAWOD St 28 S19 eul
18A3( %04 38U} 1e juedijiubys
12A31L %G 8yl e juedtjpubis

LR

uo Be| snosuersodwaluocd By} sSsa8| (E): uoilenba se awes 3yl S) (QqQ): uoryenb]

A todgo Bor v tC9 T -

v L9} GET O 2 B8L ) v9Z 0 €Zg

G665 O- 6.0 0- i pip O- 590 0- tig

891 °0 vZ0°' 0 . 862 O- £v0 O~ bZo

9592 zto'o ¢ Zh 4 95"} »00 " O gLz € Z10°0 O (a)s
3

xGPE ) z9z 'O +¢€EB Y 6920 €29

652 O- 8€0 O- 851 O- vZO O- Zlg

g5p ' 0 L90 0O 5850 1600 tZg

s lLO}- GET O- «ELY 2~ LOE O- OZg

z09'Z L1070 90°¢ £L ) 500 L0 T L1070 Og  (eyry

1V1S 1 INVA 4 ! zd 1v1S 1 INIvA 4302

s19 s10

\

i O _, i

S1S34 39V4iS AN0D3S

$aoov 318vena S 8i1qey

151 &=



bl

“

1and}|

“b-IN Boy ¢ - Iy B0y 81Qel ueA paWIC}SUBRY) By} uo paindwod s

zd

S19 8yy

B4} 1e juEed}iuBg L,
I8AB| %G B8yl 1e juedyjiubys ,

SQa009 Ir8vang

. ‘qeidea acmucmamuc, 8y} uo Bey sSnosueruodwaiuos ayy SS8| (e)) uoilenba se swes 9y} St (qQ)y uoiienby
x2ZE'T 86v°0 «bG1 T 69r°0 E€g
96v 0 TR ) 0950 Lbt O tEg
] «x086" | - pZy O- *v90 - Lvp O- €9
0Z'0 +€8°C €0°¢C 900 Lv8'Z £10°0 +91 € 6S" LO" €LE € zi0°0 O  (ayiys
21T T v8r 0 ++868° 1 9Zp 0 €€y
. 0850 ovt 0 S0L' 0 6810 tty
14€LG" |- ZBE O- - TR 8LE O- tEo
. 6LE O- z80°0- z18 0- o8t "0- Cep
61°0 ' gz zo'z S0°0 vLL' T . ZL0'0 +€5°C €9" LO" 881 € zZi0°0 00 (eyisy
[N
v 4 "AQ ) 1vis 3§ NTAVA 4 M zd 1V1S 1 INIvA 4305
S19 S0
- 0=t s
. A+ Ydgey B0y v tEg 7 - Og L 3, Bo v
£
, S1S31 39V1S ANOD3S

S ai1qey

152



(v

N

“b-¥y Boy ¢ - Iy Boy 81Qejaes PawIoiSUBU} SY)} U0 PIINAWOD S} zd $19 aul
19A3 %01 8Ul 1B JUBDI J1UDIS o

N\ :
g N ‘ 1BABL %S 8y} e IURD} Jruby § &
‘AlqQet dea HCMUCWQWUC, ayl C.U mm— snoauerJodwaluol ayl SSai Amv,— CO,—V;&M&JUW S 3wes 8yl St ADW¢ CO_M—WJUM
6LT O- 110 0- 0E0 0 100°0 Elg
s - o 9.2 0O- 110" 0O- 862 O~ €10 0- Cle
9510 9000 v88 0- 8E0 O- Lo
EZ°0 50°0 zo'¢ p0O 0- 081°T 010°0 Ze'0 197} €0°0- GIS T 6000 O¢  (aj)as
vGZ O-. 600" 0- , - £00°0 vo-3ze'y Eleg
> 61E°O- L1100~ _ Zve o- 600 0- tlg
EOE " O- bHL 0= RAZA T 600 0- bho
'Y
. Nl G661 "0- " - sSIE G- 961 "0- Olg
vz 0 iy L £0°¢ vz 0 SYE "} S00°0 «6€°L TG} ¥z O 9zL ) . §00°0 O¢  (e)ny
dan - ~
o A e zd 1v1S 1 INTvA 1 ‘Ka Ld IViS o INIVA 4300
s s S0
0=+ . ,
In ¢ b¥yn Boyr v tte 1 - 08 & ¥, 6oy ¥
£

~-

S1S3L 39VLS ONOD3S
: SQo09 378vaNa ‘ G 91quy

2y

153



“b-¥N Boy ¢ - IN Boj aiqeiuea pawuojsueal ayi uo paindwod s} 28 S19 auL
taral %0iL 8aul 31e juediubyg 4,
laAd| %G 8yl e juedtjiubis

»

"(9) Cﬂfvmuz_uc_ éue yoitym s»oous Adeiauow 3daoxa (9POW B1B|JBALY [NW Papuedx] ayl 40 S8(|QeJeA (e Sapn(duf (G) uojlenbl

+eLllB V- 98T 9- EC3
L1072 9994 ¢ty
, «L91°2- 61 L~ be3
+TE9'Z 8654 €Ly
+8EZ 2- LEL Z- tLg
09" p 162°¢ Vg
22 02 NIl 6€E1 "O- lg
) «x986° -  TSZ }- €gg
+8E8°Z 8€5° 2 [421)
e +90E " p- €62 2- tEg
+88E° 2 TZE'O €29
v - L9} "O- z220 O- ttg
. s «G1E «n 1681 Lvyz 0 V2o
, : : z88°0 €90°0 e
’ , - Z61 - 880" 0- te
T bS o) e LIE°} ¥60° 0 Os
. . +6V°9 ez 150 WLLO"T- 9,0 0- O¢ (s)

: . 4 o ma . 1vis 1 anvA . 4300

S0

- - b=t
LN T:uv. 60 ,<,_.mw 1 -
4 A ] [ , . - v
‘-Ydua Boyr v .w._pn + YYin BoL v Y9 *w«mz 6 veg 1. voy et ey Cge oz 0 v,
. : - y Boy ¥ 9 nu - 'Tkg9 Boy V'S mu - N Gop Ve 't nu + V¢ = V) BoL ¥

S1S31 39ViS ONODIS -
Saome 318vana v © g aiqe]

154



o

) ) b-3¥y G0,

-
e

. pajdJodeads alse san|eA 4
SN0 JRA U043 San(eA 4 (eirjJed syl pue sSan|eA-i

@|1gqeung a8y} U0 'S8} JI01UBAUY

4 - Iy Do

181} Jed 259yl SJ3uym
84} UO pasSeq 8Je SadudJdjul Bsay]

SNO ) JBA 30 S$}308448 9yl WO S$S3dUdJBU! “3uedt 3 1ubes punoy adam yoiym

CBE

(Q)ss 3tqet a8as os|v¥
uoLlenba siyl uo paseq aue INding Spoon
{OPOW BILLUBALY I N

2{QRt JEA PBWIOISULBIY Syl U0 PaINIWID St

12A3| %0 aul
ELE

wS 8y v

‘saiaobaied

8 SI9 Buy
18 JuBIL JrubLS L.

TUBIL j1UDL S o

AJOJUBAUL

= : - popuedx3l 9yl 40 S3|QRIJIBA BSOY} |l Sapn|dut )] sisa) abei1S puooas ayl 30 uoijenba leut 4 By} S+ (3} uoijenb)
™ Pz} z0E O €4
SHIEE 008 C T4
. 2BLL T $Z5°0 bi
«POE «nZZE} 18270 Ou
«GPEZ VP2 L- €Z3
WLBEZ 650 €1 Ty
WZLST voz 8- bCy
! «861 2 892+ . Elg
+G09° 994 z- tlg
+bZ9°E 8181 biyg
«86°02 0Ly b vEL O- Otg
2eZLE Y vG8 O- E€g
) $ZET' T 9961 ity
+86 P +G6V € €S8 |- 1Eg
fOP6 T 16E° O €29
X 1LS0 £L0 0- (44
+9L°€ ceBLD L840 tZg
«EES" | €L O Ze
velbt 10V O- be
CY AN L8T 680°0 O¢
fLE°9 8b° 2z 95" «€82°2 L10 0~ Og (9)
4 M Q Nm 1vis 1 INVA 4300
s1o
Q=1 b=t
Pae ttng ML g3 4 V¥ B0 v Yy 7
€ £ ‘
b=t 0=1 b=t iy 0=1
P-ddwa Boy v ‘Lo 4 3 4+ t-¥yn Bor Ve T - 'oisuy Bor v '€9 3 S t-dyg B0 7 'Cg 4 - '-hnBoL v tbe 7. 00 - dx Boy ¥
£ £ £ £

Saoos ingvina

S1S31 3I9VLS AGNOD3IS
S B8trqQey

155



NON DURABLE GOODS

in the non-durable goods sector, equations 1(a) to 4(a) show the irﬁpact of various
inventory types on production of tﬁis sector. The signs on the coefficients of finished “goods
inventory are all correctly negative. All but the contemporaneous t values are greater than
one, and the second and third ‘Quarter lags are significanct at the 5 per cent level. The F

statistic suggests that lags of FGI as a whole are not jointly significant

Intermediate goods inventories stored as goods in process' affect current output showing
the effects of shocks occuring more than a year ago (see 2a). The sign of the last
coefficient is positive implying that ﬁmsh§d goods and intermediate goods are Substitutes in
production. ‘ )

Raw material supplies in equation 3(a) have "wrong sign significance” ofn three of the
four lags. It will be seen that this "wrong sign significance™ is due 10 a specification error
caused by omitted variables, Once these relevant variables were added this problem was
cradicated. Unfilled orders in 4(a) SilOW their impact only contemporaneously. This suggests a
very shcrfrterm . buffer r‘gle played by back orders when unanticipated shocks hit the

economy. The sign on-the coefficient of unfilled orders is negative implying that GPS and

GPO are complements in production.
i

The OLS results for equations 1(a) to 4(a)- show the presencé of first order positive / .
serial correlation as evidenced by the value of the Durbin Watson statistic. It will be seen
in the discussion below that pén of this serial correfation is corrected with the addition of

other relevant variables;

The search for a completely specified output équation which includes the effects—of
costs and other relevant stocks leads to the estimation of (5). This equation contains ‘éll

relevant and significant variables except monetary shocks. Since the search for the relevant

-
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variables has been exhausted we finally check for evidence on other channels of persistence |
by including the monetary shocks as an additional regressor in (5). The results of (6) show
. that unfilled orders and goods in process inventories are "Vsigm‘ﬁcam deterhminam;of the autput
:of non-durable goods industries. Finished goods‘ inventories have again failed in significance as
seen from the t and partal F values of finished goods inventories. Equation (6) also” shows
»Lhat monetary shocks are .not statistically significant; the partial F rva{ue is insignificant, and
there is no improvement in R2;‘ showing the relative unimipoetance of “other channels” to
explain the persistence in non-durable goods output. This contrasts sharply with the results of

the dura{ble goods sector.

—
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ASummary of Second Stage Results

To summarise the results of the second stage test for all industry classifications, the

D

following stylised facts emerge from our estimated equations:

L

The inferences on the buffer stock role of various goods inventories were determined
by two types of equations. In the first type we regressed some very simple equations
in which the only dependent variable was contemporaneous and lagged values of either
FGls, or other goods inventories, depending on the inventory being examined. The
second type of ¢quau'ons uulised the variables suggested in the generalised multivariate
model. These equations examine the effects on output of all goods inventories, as well
as other variables e.g. inventory carrying costs and quasi-fixed factors of production. *
If persistence in output is 10 be measured only by looking at the significance of
lagged finished gdods inventories, then the evidence for the Blinder & Fischer
hypothesis is very weak by the t value criterion, andn zero by the F value criterion. In
all industry classifications FGls are only significant (in t-values) at some lags in both
the very simple equation (i), and the completely specified équations of the generalised
muluvariate model. However, the partial F values of FGIs in all these equations are
stausucally insignificant

The persitence in output of ‘Canadian manufacmr.il}g industries can however be explained
by simuwltanecusly looking at the fluctuations in other -goods inventories held by the firm
re. inventories of intermediate goods, unfilled orders and raw materials. |

In the output of the total manufacturing sector, persistence effects of monetary shocks
can be explained for one year by the inclusion of these other goods invgmories. This
persistence is largely explained through lagged adjustment of raw material inventories

which show a one year persistence effect as seen by the significant t values at the

** Evidence for the first type of equatjons is given in equations (i) to (iv). The results of
the second type of equations are given in equation (5) for the totaJ manufacturing sector and
equaton (6) for both the durable and non—durable sectors.

o
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fourth quarter lag!® ~ -

4, It is difficult 1 conclude whicandustry classificaion shows the strongest results on
persistence-via-inventories. By usmg the F-value criterion we find that both the durable
goods and total manufacturing show the joint significance of all other goods inventorics
except finished goods inve;;ories. In these two sectors, raw materials and goods in
process show relatively longér lagged effects as seen from the t-values at past lags.
The non-durable sector shows that past lags of FGIs or goods in process ag not

significant In this sector persistence is only explained through raw material inventories.

In the total manufacturing and durable goods backorders are only significant at the

wn
3

contemporaneous lag and ‘;iherice do .not "expiain any persistence. On the other hand the
backorders show a five _qu;mer effect on non-durable goods output This finding
contrasts with out a priori expectau’onsl of a lenger persistgncc effect of backorders
especially in. durable goods fnd&stries “which are 'characten'sed by non-homogencous goods
ind take a longer tume to be produced.YThg siénjﬁmncé of past lags of unfilled orders
in~ the ‘non durable goods sector mnné)l be ‘ir)vfcrrgsdjmal unﬁllled orders are propagating
the effects -of moﬁctary shocks, Eecause lagged .gnﬁlled orders are not significant in the
.. first stage tests of this sector, | |
6. Finally, unantcipated monetary shocks were a’ddqd 0. equation (5) ino‘Lhe total. -
‘manufacruring ahd equatjon‘s (6) for Lhc durable and non- durable seuorg, respcc;\vcly
This variable. was added to see 1f it carmes, an) addmona] informaton over and abovt
various inventories which are part of the above mentioned  equations. llxl\Wab discussed
in équalio,n (19) Chai;)er II, that the stémﬁAmncg of monelary shocks 1n z;n ”Equa/u/'on
whiéh already includes other i"nvemon'cs, wodld be constryed VLoC be ‘evidenct in favolr

of other channels of persistence. Monetary shocks were found to be joindy significant

in the du:able £00ds sector - and not wm other sectors, This suggests. some indjrect

30 Although it s the Lhﬂd lag, but mcludmg the comemporaneeus quaner it is the fourth
quarter.
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evidence of other channels of persistence in the durable goods sector. The evidence can

only be claimed to be indirect at best because formal tests on other channels of

persistence were not designed — monetary shocks were merely used as a proxy for
these other channels. The insignificance of monetary shocks in the total manufacturing

and non durables suggests that in these two sectors inventories are the important
channel of persistence. No additional information is contained in lagged mmonetary

£

shocks that is not already reflected in lagged inventories.

»

A lot of ground has 'lgleen covered in the digcussion and presentation of )ﬁrst and
second stage tests. The first stage tests separately examined evidence on the effects‘ of
monetary shocks on FGIls and other goods inventories. The second stage tests examined the‘
effects of FGIs and all other goods inventories on t.he‘é)utput equations. It would be
| informative for the reader .to see together the conclusions from both the first and second

slage tests.
Joint Summary Of First and Second Stage Tests

fhe combined results of the first and second stage tests can be seén from Table S5S.
This is a two part table. Part (a) shows in tabular form the persistence effects of -monetary .
shocks on various inventory types and part (b) shows L}ie effects of these shocks on output
through buffer stocks of various inventories. Table 5S(a) and 5S(b) thus show the results of -
the first and the second stage tests. The results in Table 1SS('a) are the GLS results of the
final equations of the first stage tests for various inventories. For example, for FGIs it is
equation (4) of Table 3; for other goods inventories, they are equations (i) to (iii) of Table
4. In Table 5S(b) the results 6f the final equat;bn of the second stage tests are shown.*See

equations (5), (6), and (6), for total manufacturing, durables and non—durables' respectively.
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As pointed out before the Blinder and Fisher hypothesis can only be empirically true if both
the first stage and second stage tests are significant, ie. monetary shocks should be
significant in inventory equations in Table 55a) and inventories should be significant 1;
output equations in 5S(b). The significance of the first stage tests provides evidence on the
buffer stock role of various inventories while the second stage tests show whether these
inventories transmit the effects of shocks to output If we only observe significance of
inventories in (b), it cannot be inferred that these i ffects may be due to buffer stock
reasons, but rather they are du¢ to some other cause of fluctuations in inventories, e.g. a
firm may experience fluctuations in inventories when it engages in speculative activities or
uses inventories as a barrier 1o enLryn.‘ The importance of these other causes is, however, an

empirical issue and no a priori claims can be made about the relative magnitude of these

causes compared to the buffer stock motive.

The combined zresulLQ of Table 5S(a) and 5S(b) show that FGIs do not succeed in
explaining the persistence effects of moﬁetary' shocks in any sector. Also goods in process and
back order inventorje fail to explain any persistence in any sector. Hoevever, the significance
of raw materials iq both the first and and second stage tests is cvidence that monetary
shocks are propagated to output through raw matenials. This important finding establishes the
buffer stock role of raw matenials over and above finished goods inventories and other

inventories carried by the firm.

*The chapter concludes with the finding that if the definition of inventories is enlarged
to include all types of goods inventories and not only finished goods inventories, there is
evidence that raw material inventories are a statistically Vsigm'ﬁcant channel of propagating the
effects of monetary shocks to output. Hence the significance of lagged monetary shocks in
output eqﬁau’ons which has been found in numerous empirical studies can be explained by

lagged inventory adjustment’! In our opinion, the first and second stage tests when combined

*' The results for most of the estimated equations for the second stage test are consistent
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+

together constitute a viable test of the Blinder—?iséhéfhypothesis, and we have succeeded to

some degree in showing that indeed inventories are an important and independent channel of

r

R
&
persistence.
-~ -

S
»

x
v

*(cont’d) with the estimated equations of the first stage test. By Consistent we mean that
variables which were significant in the inventory equations were more or less significant in

the output equations.
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APPENDIX 2 . ~ GRANGER CAUSALITY TESTS

The Blinger a;ld Fisher hypomésis'has been tested ini the preceeding pages by using
Liu_e conventional ]regression technique. The procedure’ followedr was [6 use known "exogenous”
variables as TEGIessors in the inventory demand and output supply functions. It was suggested
by one memb;:r of: the thesis cornrni&ee that ilkwould be useful to see if the regression
results are corraborated . by caﬁsgliry tests on the éame issue. It was hard to say a priori it
there would be any significant dif‘fere;lée in results under the two techniques, ie. conventional
regression qu)vs causality: tests. However, .since causality tests are aiso essentially regressions, I
did not expect to find evidence for the buf‘fer stock role in equations employing th latter
lechnique whc;n lack of such cgvidenee had” been. found using the former technique.

Nevertheless, these causality tests were done for the sake of completion.

A number of causality testing techniques are available in the econometricians 0ol box.
I have chosen the Granger causality tests to test the Blinder and Fischer hypothesis. This
technique 1s better than the Sims tests because it avoids the problems associated wirth‘ the

usc of adhoc filters 1o produce white noise residuals. .

Since the thesis contends that the Blinder and Fischer hypothesi's is a two gtag?
-hypothesis, therefore we had to establish (a) the link from mox;etary shocks to invehtories,’?
and (b) the propagation of these monetary shocks through inventories 10 output T‘ns
necessitated doing Granger causality tesﬁ on bqth (a) ind’ (b), which meant that two gets of

wd equations each had to be estimated.

' Earlier in the thesis we have estimated the effects of monetary shocks on all kinds of
inventories carried by the economy. Note ¢hat in the first stage tests, not only did we
esimate the buffer stock role of finished goods inventories, but also raw materials,
backorders, and goods in process. However, in the causality tests we only consider finished
goods inventories.

O 170 , - 'ﬂ



To test the link from monewary shocks to inventories the following multivariate

equations were estimated.

m n
N = + u + Zz u  + Zz N 4+
t 30 70 =] 7j - i= ﬁl -1 el
n m
U =a +d N +Z cu +ZIZ d N  +v ()
t toi=lad i =1 )t t

Sumply put the notion of Granger causality states that u causes N if 70, . are significant,
o . J '

and N causes u if do, gij are significant- If both these sets of coefTicients are significant in

the two equation set then we have evidence of bidirécUonal -causality and il only either onc
i1s significant we have unidirectional causality. Since we are intereslc”d o test if monetary
shocks pe}sist in inventory movements, therefore our interest is nol in instanianeous causality.
Thus we ign.ore 70 and search for the significance of 7j. This would also facilitate the

preseméu‘on of the results as‘ we shall only be reporting the parual F values on vy and
. )

r

0 infer causal relations.

= To test if inventories are the propagators of aggregate demand shocks to output, the

following set of equations was estimated.

m no
Y =f &y N +Z vy N +Zp'Y +
R N T e NG A o
' D * m
N =a +d Y +Z c¢c N +Z dY  +v . (2)
t 0 0 't i=l 1 =i j=1 j 1 t

One again the significance of +, is important for us to establish the propagating cffects of
J

inventories to output
in equations (1) and (2) we are mainly interested in the_ significance of the lagged

and N . If both these coefficients are significant then the causal chain’

. g8
coefficients on u | .
- 1

=i
from monetary shocks through inventories ta output is completed. The resulls are presented in
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the following tables by using the partial F values.

Causal Relations Between Unanﬁcipated Money and Inventories

Y B. c d
j 1 1 1
X
Total Manufacturing | 0.046 | 2497.6*% | 0.739 | 2.32
Durable Goods | 0.039 | 1528.9* | 0.702 | 2.91*
Non Durable Goods | 0.126 | 1504* | 0.665 | 1.63

Causal Relations Between Inventories and Output

73 ﬁi Cl dl
'fotal Manufacturing | 1.57 | 1044.6* | 354.78 | 1.93
Durable Goods ' | 1.47 | 639.98*| 338.47 | 1.02
Non Durable Goods | | 1.62 | 1583.14%| 330.06 | 2.50%

The results or® the causal relations in the two tables are very clear. In none of the
sectors u does not cause N, and N only causes u in the durable goods sector. Thus we do
not find any evidence of the buffer stock role for finished goods inventories in any ‘séctor.
This lack of evidence was also found in the first-stage tests. The second table shows the

causal relations between inventories and output The partial F values show that N does not
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Granger cause Y in any sector and Y causes N only in the non durable goods sector.
Fim'éhed goods invcm\:Mre also found to be insignificant in the second stage tests. The
combined causality results of the two tables thus corroborate the inferences drawn earlier with

the first and second stage tests of conventional regression equations of inventories and output.

s
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CHAPTER V

CONCLUSION

The “Blinder and Fischer hypothesis states that inventories are the propagaling
mechanism of the observed persistence of monetary shocks on output, or in other words
inventories can explain why serially uncorrelated monetary shocks can produce serially

correlated movements in ontpui, or business cycles.

The proper aﬁd comqple[e testing of the hypothesis involves an empirical verification of
two neccessary condilions:

(i) moneﬁw shocks should be significant in inventory equauons.

(i)  inventories should be significant n output equauons. -

The first condition brings out the buffer stock role of inventories and the second condition
. .

-

establishes whether monelaryr‘shocks are transmitted (o output through inventory fluctuauons.
These two conditions have been referred in the thesis as the Airst and second stage tests of
tht Blinder and Fischer hypothesis. Both condituons are neccessary bul neither is sufficient [(5
examine the chain starting from monetary shocks and culminaung in output fluctuations.
Existing -empirical studies which 1test for the persistence-via-inveutories hypothesis have two
important shoricomings. First, they typically test one of the two conditions. Second, the
deﬁniu’on of inventories used by thcs’e;“jvstudies has been too narrow, including only finished
goods inventories and neglecting other fypes of goods inventories (e.g. raw materials,

backorders and goods in process).

The Blinder and Fischer hypothesis was tested for the manufacturing sector of Canada
at the disaggregated level of durable -and non—durable goods industries. The estimation period
is 1963 1 to 1983 4, and the data set are seasonally non adjusted. The explanatory variables
used in the inventory (first stage tests) and output equations (second stage tests) are basically

given in the multivariate model of inventory investg;e_ri of Maccini and Rossana (1984) and

%

)
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Macani (1984). However, we also added some other variables which had not been considered
by Maccini and Rossana. These variables are imports, capital stock and the persistence

variable, monetary shocks. .t

The combined regression results of the first and the second stage tests of the Blinder
and Fischer hypothesis bring out the relative importance of raw matenals over finished good§

inventories, and other inventories, in propagaung the effects of monetary shocks 10 output

=

equations. Although a number of inventories were found to be significant in the sccond stage
tests, ver their significance in the second stage tests alone 15 not sufficient 10 establish the

link from monetary shocks to ’outpuL It was necessary that these inventories be significamt I;l
the first stage tests to establish their buffer stock role. This significance was not found m 

the first stage tests, and thus we cannot claim that their significance in the second stage

tests means that they are propagating the effects of monetary shocks to output

The results also show that using the generalized multivariate model of inventory
invesiment signmficanty improves the R2 of the first and second stage test cqualionsﬁ_
However, the inclusion of these sigmf'?gcam variables does not improve the persistence results
obuained in the simple multivariate model. The simple muluvariate model is merely a subscl
of the generalized multivariate model. Thc:1 inclusion of a number of interrelated variables in
the latier does however cause a problem ;)f multcollinearity, which has probably reduced the
t values of the esumated coefficients on lagged monet;ry shocks, as well as omér variables.
This suggests that tﬁe possible gains of a better speciﬁcalj&on in the gencralizcd multivarnate

model have been probably wiped out due to the effects @ multicollinearity.

Tue thesis concludes with the finding that if the definition of ir;veniories is enlarged to
- include all rypes of goods inventories, there is evidence to claim that raw material inventories
are a statistically significant channel of propagating the effects of monetary shocks to output.

Hence the significance of lagged monetary shocks in output equations which has been found
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in numerous empirical studies can be explained by lagged raw matenial inventory
adjustment’ In our opinion, the first and the second stage tests when combined together -
consutute a viable test “of the Blinder-Fischer hypothesis, and we have succeded in showing

that indeed inventories are an imponam' and independent channel of persistence.

While this study has answered some Qquestions, there is still room for improvement
First, issues of persistence should 'best be tested by raw data. Monetary shocks do not have
their first impact or—n massaged data thch p:;s been seasonally corrected. They first effect the
bufifer stocks of deseasonalised data. These effects are then pfopagated 1o output as claimed
by Blinder and Fischer. Using seasonally adjusted data does not fully capture the random

movements in monetary shocks and their—affects on inventories, Due to data availability

problems most other studies on persistence suffer from the same shoricoming.

t 7
. ¥
Second, the Blinder and Fischer hypothesis, though it is a macro theory, is basically

based on firm behaviour. By aggregating over firms and industries, the persistence effects of
monetary shocks on inventories are probably diffused. One needs to also look for evidence )

_on the persistence -hypothesis at the micro level of a particular industry level or the firm.

Third.ﬁthe modelling of expectations in this study is very -simplé. Expectations have
been modelled by a simple lag of the past values of a variable. A better approach woula
be l(:J estimate one-period-ahead foi'emsts by the Box-Jenkins time series imethodao y. This
would theoretically improve &e problerﬁs of rhulticollinearity faced in the equations of the -
mulu‘vaﬁate model. We did not follow this method because the data set available to us wés
not sufficient in observations. A number of degrees of freedom would be lost in estimating

the one period ahead forecasts, thus leaving insufficient degrees of freedom for estimating the

inventory and output equations of the first and second stage. tests.

kS

' The results for most of the estimated ecjuan‘ons for the second stage test are consistent
with the estimated equations of the first stage test By consistent we mean that variables
which were significant in the inventory equations were more or less significant in the output
equations. : .
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Founh the results< should improve somewhal by esumating the money growth and

: invenyto'ryf equétions as a system, by using three stage least squares or the full information
raximum likilihood methods (FIML). This was not done by:us since the computer packages
available in the university gave inconsistent results when some preliminary equations were
tested by FIML method. Consequenty, further efforts to esumate with a systems abproach

were abandoned.

A
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CHAPTER VI
'NOTES ON DATA CONSTRUCTION

Deflators for Manufacturing Industries’

g

=

Data on constant ddlar FGI, raw materials and goods in process inventories are not
available in published form before 1971. These ciata were obtained from Statistics Canada
in-house computer sheets.” Constant dollar data are also not available before 1971 for unfilled
orders, shipments and new indusm'" orders. We had to construct these data prior to 1971
using the appropriate deflators for shipments and unfilied grders, and new orders were then
computed as the residual between. unfilled orders and shipments. In constructing the unfilled
orders, new orders and shipments series we have utilised the deflaung procedures followed by
Statistics Canada. The similarity of the deflating techniques ensures the consistency of pre and
post 1971 data. The detailed descn'pu'c;n is given in Statistics Canada Catalogue 13-004, the

March 1982 issue. A summarised account is given below.

Manufacturing industries produce both ro order * and to stock. * Constant dollar
inventories (of all types) and shipments can easily be calculated for the latter industry type
by simply deflating the current dollar values of shipments, new orders and unfilled orders by

the Industry Selling Price Indexes (ISPI). Using the same procedure for deflating the

' This thesis would have been difficult to complete without the help of Mr Walter Piovesan,
the data librarian at Simon Fraser University. He was instrumental in retrieving a number of
time series from the CANSIM Main Base of Statistics Canada. Also, during the initial stages
of data collection, the assistance of Mr. Deepak Agrawal is appremated.

' 1 am thankful to Mr. Peter’ Wilkinson of Statistics Canada for sending me these data.

> These are durable goods industries and include the wood, furniture and fixtures, primary
metal, fabricated metal products, machinery, transportauon equipment, electrical products and
non-metallic mineral products industries. o

* These are non—durable goods industries and include food and beverage, tobacco products,
rubber, leather, textile, clothing, paper and allied products, printing publishing and allied,
petroleum and coal product industries. This category also includes chemical products and
miscellaneous products industries. )
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shipments, new orders and unfilled orders of the industrics which,_ produce to order is not
appropriate. ln these industries there 1s a significant lgg between the ‘receipt of orders and
shipments. Shipments _zind unfilled orders in such industries flow from new orders nlaced at

tmes t t-1, .... t-n valued at prices which were in effect al those ume periods.

Consequently, if a simple deflating procedure is used, shipments and unfilled orders in

A}

constant dollars would be -overstated when ‘prices are falling and understated when prices are

nising. There are significant production -lags in industries which produce to order. The three

step procedure outlined below embodies in the -deflators the structure of the production lags

and reflects the actual price of the shipments and unfilled orders.
New orders by definition are the residual derived from shipments and unfilled orders:

O = UF - UF + S ‘ . (H
t t -1 t

or

UF = UF + 0O -8
t -1 t

4

We have to first construct data on constant dollar shipments in order to construct the series

L

for new and unfilled orders. However, due 1o production and shipment lags current dollar

shipments in industry j at any tme t are a weighted average of the current dollar new

orders.
Step 1
n n )
.S, =Z w, O . with £ w_ =1 for all industries j. (3)
- v =0 1 = =0 N

o

where w_ is the piopordon of new orders placed at time t-i that were shipped at timc

[
N ,

&
)

-in industry j, assumed constant for all values of t

t
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~ The deflator for shipments of industry j at tirﬁ‘e l can be estimated by :

_ ‘l‘
Step 2
n ‘ a
PS =Z w_ISPIL where ISPI.  is the industry selling price index of
u o= n N } .
industry . :

~

Finally the constant dollar value qf st ipmerits at time t is g;iyen by
Step 3

KS =S / PS ) , (5)
t t t - ‘

The OLS estimation of (3) neccessitated the imposition of the condiuon

n
that EO w = 1. This was done as follows. * Expanding (3) we get:
1 n
S, =w O +w 0 o + w 0 ‘ . (3)
Jt t ot -1 t-1 I-n  1-n

Let the condition be imposed that :

wo o+ w + . W = ]

t -1 -n
Substituting these weights in (3)' and simplying we get:

S -0 =w _ (0:--0
-1 t

y+w (O -0 )+ +we (O -0 )
t 1 1§ -2 1 - -n

-1 2 t

Once’ w[ 1 to w‘[ are estimated by OLS, w[ can be easily calculated byv. substituting thesc
_ _ -n ,

weights in the constraint condition.
o

We are sull left with the task of estimating constant dollar estimates of unfilled orders —
from 1961 1 w0 1970 4. We need not go through the tedious procedure of calculating the

weights for unfilled orders as we did for the shipments. The weights of unfilled orders arc
_ . X

* For a, concise description see Kennedy (1985), p. 163.
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1
related to the weights of shipments in the following way :

v o=1- 4

5 L w,
Ji k=0 Jjk

The intuitive rationale of this relation is that the proportion of new orders placed at time

1-i that are still unfilled at time t (le_ Oj t—i) must be egual to the new orders placed at

_time t-i less the portion of these new orders that were shipped during the periods t-i,

-i+l, =42, thatis w_ O ., w O . w 0 . .. LW 0.
jiojoEl ji-l et j o2 ot 0 j ot
Thus we have '
' i
v O =0  -X O | w
jioogot jri k=0 j i jk

which is equation (4) after simplification.

 Raw. Material Price Index

The data on a raw material price index are available only from 1977 onwards. These-
data are not suitable for our purposes because it is a price index of /raw materials in both
the agricultural and non-agricultural sectors. We are interested in a price index classified by

tolal manufacturing, durable goods and non-durablé goods industries.

This index was constructed from the published data on cost éf matelrials and supplies

available from 1961 onwards which excludes the costs of fuel and electricity. A Paasche price

kindex for year 1 (uaking the index of year 0 ras unity) is constructed by using the formula:

p=P @ )
0 1 <
p 4
k k - D k k L th | : .
where p q is _Zl pl_ q. , and k is the k tme period, and i = 1., n are the number
i=1 - 1

of goods included as raw materials in the raw material price index.
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In this index the pn'cés have been weighted by the quantities in the final year (noi
base -vear). The shortcoming of this index ‘is well known, it underestimates the rise in the
actual coét of raw materials. The issue of the approp/riite price index is still unresolved. It
all depends on the approach taken to solve the welfare changes of the individual, ic. in the
event of a price change should the individual be revarded by the "compensating variation”

or "equivalent variation” principle.t

Historical data are available for the numerator series in the form of costs of matcrials
and supplies. The denominator used in the calculation of the price index is chosen to be the
constant dollar value of raw material invengeties, which is base year pfices times the physical
stock of raw materials. Since the numerator series is based on the quantity of materials and
supplies, we think it is most appropriate}o divide by the raw material stock series. Finally

to get real raw material prices the estimated pricegindex was deflated by the ISPl of the

&
L

s

respective industry classifications.

Two problems need to be mentioned regarding the construction of this price index. 7
First, it,is notAclear what quantity series is used by Statstics Canada in the construction of
costs of materials and supplies, thouéh as the name suggests it must be a quantity series
based on raw materials. Consequently the materials and supplies used by Statistics Canada
would differ by some amount (due tobdeﬁm'tional, measurement and rounding errors) from
the raw material inventory series used by us in the denominator of the esumated price
index. If the quantities used by Statistics Canada are consistently grealer (lower) than the raw
material stocks used by us, we would be introducing an upward (downward) bias“in the
esumated price index. Unfortunately there was no expedient way around this problem, hence

the methodology adopted by us was the best alternative available.

¢ See layard and Walters (1978) for a detailed discussion of the various price indices.
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Second, we could only get yearly data for costs of materials and -supplies, but for our
regressions we need quarterly data. The TROLL computer program was used to éstimate
quarterly series from yearly data. In our esﬁrf;ated equations for the first and second stage
tests, the coefficients on raw material price index showed mixed sign significance. It is quite

possible that some of those results are an artifact of the constructed data

Industry Selling Price Index (ISPI)

-

The industry selling price index was only available for total manufacturing and not for
durable and non-durable industries. The ISPIs for durable and non-durable industries were
consﬁqled from the ISPIs of individual industries within these sectors. The ISPIs of
individual industries had to be weighted by the weights of these ISPIs in the total ISPI for
the manufagiuring sector.

Therefore,

n
ISPIDur, Non-dur i} jEl WJ ISPIj
The above equation was computed for both the durable and non-durable good industries.
Data for the price indexes of transportation equi;ifhent. clothing, tobacco, rubber, electrical,
metal fabricating, machinery, and miscellaneous industries was not available to 'Lhe pﬁblic due
to conﬁdentﬁ’ﬁ;y reasons. These data were obtained from in—house computer sheets of

Statistics Canada.

The estimated ISPIs for durables, non-durables and total manufacturing were then used
in the calculation of constant dollar unfilled orders, shipments and new orders. They were
also used for deflating other nominal variables such as wages, price of capital, and’ Taw

material prices to get real price indexes for these variables. N
Ep it
E

" 1 am thankful to the Prices Division of Statistics %anada for releasing “this confidential
_data. - K
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Output Outpui is‘deﬁned to be the quarterly index of Real Domestic Produ { in Total

Manufacturing, Durable and Non-durable goods industries.

The data before 1971 is indexed to the 1961 base year, and the latter data is indexed to

the 1971 base year. Tpe data for the pen’oﬂ 1961-19;1\S was linked to the latter data by
v

multyplying by the following link factors.

Total Manufacturing : 100/183.549

Durable Goods : 100/205.699

Non-durable Goods : 100/166.099
Source :

»
Catalogue 61-516 from 1961 1 to 1971 4.

Catalogue 61-005 from 1972 1 to 1985 4. or CANSIM, matrix 1130

[

Capital Stocks

Capital is deﬁhed to be the flows and stocks of fixed non-residential capital based on
the 1970 standafd'u ié}iusm’al classification. It is the constant dollar end year total net stock in
machinery and equipmvem.,' building construction, and engineering. The capital stock for the
durable and non-durable sectors was calculated by adding the capital stocks of industries in

those sectors. This data arg, only available annually from surveys, consequently the TROLIL. -

' compuier programme was' used 10 construct quarterly estimates from the annual data.

Source : Catalogue 13-568 and 13-211, and CANSIM, matrices 3488 through 3508.
Labour Stocks or Employment

A consistent ume series of employment is not available for the sample period
1961-1985. There were two inconsistencies which had to be resolved. %
(1) The data from January 1961 to March 1983 are index numbers of employment and from

March 1983 onwards are number of employees in thousands.
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. -
(2) The measure of surveys also changed in 1983. Prior to April 1983 the data is on firms

of 20 or more employees, whereas after April 1983 firms of all sizes are being covered in

the survey.

The first problem was fixed by converting the employee series after March 1983 to

index numbers of employment The following scalars were used for multiplying the

[\
employment series.
Totalk Manufacturing : 100/1251.3
Durable Goods "1 100/559.6
Non-Durable Goods ©: 100/691.8

Thus we obtained an index number series of employment from 1961 to 1985

The second problem was solved by multiplying the series up to March, 1983 by the

the ratio : o

’

# of employees in March, 1983 under new survey

# of employees in March, 1983 under old survey

The linking factors for ihg«' three sectors are:

o

Total Manufacturing S W3 Y,
Durable Goods : 1.2078 -
- Non-Durable Goods ’ : 12226

We finally have a consistent time series, adjusted both for units of measurement and

differences in survey measures. '

Source: Catalogue 72-002 and CANSIM Data Base. ' “

' The advice of Mr Jack Beauregard of the Labour Division of Statistics Canada is
appreciated in the construcion of the employment index.
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Money Supply

<

The money supply series is the Canadian M1, which is currency and demand deposits
of chartered banks. The .growth rates of the money supply used 4n tl{e money supply
function are first differences of logs of M.

Source: Bank of Canada Review and CANSIM Data Base.
Real Interest Rates

The real interest rates are the 90 day treasury bill rates minus the rate of inflation
measured by the consumer price index for all items. Source: Bank of Canada Review and -

Catalogue 62-001, 62-010 and CANSIM, matrix 2560, 1922.

=,

Foreign Exchange Reserves ‘ -

The foreign exchange reserves are Canada’s official international reserves, in millions of
U.S. dollarsi- These data were available only in seasonally unadjusted form. Scasonz?l )
adjustment was done by the TROLL seaéonal adjustment computer programme.
® . -,

Source: Bank of Canada Review and CANSIM, matrix 2553,

g

Imports . ( e

Imports are the total merchandise imports from all countries, by commoddities, based on

the _standard commodity classification, in thousands ‘o‘f dollars.

Source :-Catalogue 65-007 and CANSIM, matrix 3653,
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APPENDIX 3 -DATA

The estimation period was 1963 1 to 1983 4. All the series attached in the appendix

are of quarterly seasonally ,adjusted data. The tables show the logs of the data series.

The data are arrangeci as follows. We first present the data used in the” estimation of
the money supply function followed by separate data sets for the Total Manufacﬁlring,
Durables and Non Durable sectors. To be able to replicate the second stage test results.'the
reader would have to convert thg given log series into growth rates of the respective

variables. The complete data set are Mented from next page onwards.

e
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GROWTH RATE OF MONEY SUPPLY (M1)
( @

1953
195%
1855
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

NN NDNDRDNDNNDNDNNNDNRDNDNDNNDNDNDNDNDDNDDRNDNDNNDNDNDNNDNNDDNDNDNDND

I
I
|
I
I
|
I
|
I
|
I
I
I
|
I
|
|
|
I
I
I
|
|
|
|
I
I
|
I
I
|
|
I

0.010818
0.000727
0.023259
0.007162
0.002966
0.040812
-0.013742
0.017614
-0.005208
0.003723
0.027288
0.014186
0.024734
0.016098
0.025081
-0.001968
70.02211
0.003972
0.043437
0.026683
0.032242
0.047704
0.038396
0.00448
0.031743
0.020395
0.028371
-0.006357
0.008783
0.008331
0.025838
0.009974
0.012517

-0.019775
0.008804
0.024837

-0.003123

-0.010015
0.042297

-0.002844
0.005071
0.025157

-0.001704
0.00298
0.003789
0.02153
0.009598
0.003261
0.041881

-0.010931
0.014114
0.037378
0.037135
0.030086

-0.01559
0.037272
0.018168
0.017889
0.025976
0.027344
0.038904

-0.002008

-0.01064
0.034053

-0.015315

-0.028499

-

O OO O ODOOOO0OO0OO0DOODOOO0OOO0OO

0.009328 0.006633
0.0191724+————9-037923
0.001114 -0.009648
0.009836 -0.012777
0.016516 0.024678
0.025762 ~0,009791
0.01214 0.006388
0.017217 0.01828
0.01565 *+ “.-0.001317
0.035487 0.007176
0.005925 0.021419
.01176 0.016428
.005295 0.022802
.028478 0.035649
.019689 "’ -0.003143
.019399 0.020595
.005733 0.005905
.018443 0.037521
.037868 0.025044
.047754 0.03212
.049984 - 0.022232
.004451 0.058726
.058797 . -0.008397
.011882 0.021428
.026072 0.023108
.034123 -0.010269
.000783 0.014318
.045207 -0.01328
.027904 0.014806
.026352 0.042628
0.001617 0.007257
0.006607 0.00881
0.03154
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REAL INTEREST RATES

NOMINAL RATES - EXPOST INFLATIONVRATES

1961 1
1962 1

1984 1
.1985 1

I
I
I
I
|
|
|
I
|
|
|
I
I
|
|
I
I
I
|
I
|
|
I
|
|

N

1
1
1
!
1
1
1
1
1
2
1
1
1
1
1
2
2
1
2
2
2
2
2
2
2

13817
1421

29473
34608
30806
56642
49548
90021
86574
00922
37711
24038
41362
83375
84436
17615
04564
99872
38448
64535
81529
67985
23244
3048

34043

1.0975
1.3891
1.21232
1.28712

0.902867

2.18292
2.43683
2.35056
3.00299
2.63104
2.22609
2.50888
2.18806

0.978787
1.36726
1.29873
1.33333
1.45382
1.62887
1.69573
1.76128 -
2.04382
1.52985
1.19476
1.28933
1.86116
2.03212
2.13219
2.14888
1.97625
2.32398
2.61171
2.65307
2.76036
2.35823
2.24851

2.35931

2.18261
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Fl

FOREIGN EXCHANGE RESERVES

1953 1 | 7.56621 7.5393 7.51736 7.53684
1954 148  7.56281 7.56743 7.58874 7.60082
e 7.58686 7.59778 7.60521 7.58571
| 788654 7.59103 7.58727 7.61089
| 7.6191 7.61677 7.61278 7.58769

| 7.58633 7.60364 7.60483 . 7.6065
|  7.59889 7.61875 7.61397 7.60122

| 7.61386 7.58403 7.60007 7.57781
|  7.64333 7.68285 7.68663 7.71838
|  7.61537 7.49454 7.76552 7.83204
| 7.88065 7.92296 7.85502 7.83779
|  7.84876 7.85853 7.89427 7.93534
|  7.95903 7.96345 8.00074 8.00243
|  7.98765 7.9676 7.92531 7.89027
| 7.89608 7.89247 7.89297 7.90996

|  7.80329 7.88105 7.90526 7.9688
| 8.01825 8.00542 7.992%1 8.03704
|  8.13992 8.30924 8.42301 8.45067

|  8.47877 8.48108 8.51558 8.58541
| 8.64144 8.69169 8.74054 8.72683
| 8.69185 8.67218 8.64685 8.66793

| 8.70019 8.72 8.69122 8.6771
| 8.66603 8.58645 8.56614 8.59346

|  8.65623 8.66733 '8.65639 8.6381
|  8.58353 8.54373 8.48815 8.38137
| 8.30098 8.4502 8.32147 8.46848
| 8.44164 8.40973 " 8.36428 8.28434

| 8.30244 8.35008 8.30075 8.2297
| 8.14418° 8.0764 7.94589 8.27448
| 8.16634 8.07663 8.18438 8.20998
| 8.35316 8.42366 8.39048 8.40532
1984 1 | . 8.28439 8.13918 .'8.20471 8.08386
1985 1 | . 8.0464 8.11003 8.09114 8.08246

J
A
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RESIDUALS OF MONEY GROWTH EQUATION

1961 1
1962 1

/

M

1984 1
1985 1

I
|
|
I
|
|
I
I
I
I
|

I
|
E
I
I
|
I
I
I
I
|
|

0.008253
-0.014166
-0.0158¢t5
"0.00011
0.001729
0.005671
0.021128
-0.00413
0.006712
-0.006933
0.009353
-0.002676
-0.004626
-0.005539
0.013228
—o.q;aaag

-0.013903 "

-0.002557
-0.019829
-0.003116
-0.007796
-0.012875

0.018942

0.002293

-0.013013 *

-0.001019

-0.009552

0.010245
~0.000831
0.00738
0.004019
0.007329
0.006464
0.006876
-0.005596
0.00447

 -0.008248

0.001528
0.01516
0.010511
-0.011689
-0.006315
0.003218
0.015967

-0.015004"

0.007842
-0.007042

0.010359

-0.005697
0.001575

-0.004018
0.000012
-0.024283

~0.017292

0.000317
0.001822
-0.021721
0.025502
-0.005197
-0.016539
~0.003811
0.009323
0.004381
~0.032792
0.003251
-0.00919
-0.012491
0.001035
0.011088
0.026001
~0.006052
0.002207
0.013126
-0.01478
0.002587

-0.00646
*$0.031078
0.001882
-0.012395

» =0.,011091

0.006306
0.00896
0.001448
0.00108
-0.00982
0.005215
0.014968
0.003943
-0.00771
0.02886
0.007259
-0.003889
0.024733
-0.003488
0.016424
-0.00935
-0.0028
-0.007132
-0.011006

0.015751
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FINISHED GOODS INVENTORIES

g
Tt

1961
1962

1984
1985

;

1

—_—— e e —————— e ———— e —— e —————

7.5974
7.674
7.71542
7.7542
7.81386
7.85309
7.9766

¢ 7.95437

7:.95939
8.01654
8.02366
8.01047
7.98264
7.98435
8.120009
8.13584
8.47164
B.47296
8.4296

8.49064
8.51198
8.5771

8.45822
8.45155
8.50862

J

7.61628

©7.67338

7.72974
7.77289
7.82218
7.87942
7.98435
7.95027
7.97316
8.02726
8.00781
8.01676
7.97831
7.99979
8.13143
8.16004
8.47289
8.45283
8.44347
8.51866
8.52754
8.568972
8.42354
8.46471
8.50553

7.6303

7.68233
7.72944
7.78503
7.83769
7.90162
7.98458
7.95168
7.98219
8.03614
7.98662
8.0253

7.99125
8.0108

8.1046

8.1898

8.47408
8.42625

8.45688 .

8.51853
8.53882

"8.54241

8.42427
8.47838
8.51739

7.65302
7.695

7.74255
7.79304
7.84867
7.92708
7.96844
7.95414
8.00681
8.02726
8.00169
8.01058
7.99475
8.07621
8.10933

" 8.20458
8.47609 '

8.42208
8.47991
8.49078
B.56776
8.50221
8.45077
8.49276
8.5243
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REAL INCOME OF THE TOTAL MANUFACTURING SECTOR

1961
1962

1985

1
1

1

I
|
I
I
I
I
|
I
I
I
|
|
|
|
|
|
|
|
|
:
|
|
|
I

3.95808
4.0514

4.1183
4.2186
4.29276

4,39327
4.42051
4.44447
4,55117
4.56771

" 4.60517

4.67698
4,8017

4,8719

4.7875

4.83447
4.87532
4.88273
4.97839
4.97247
4.96699

4,87316

4.846
4.95238
4.98623

3.98376
4,0822

4.10671
4.23214
4.31413
.39798
.42247
.4846

.56204
.54829
62791
.70676
.80721
.85938
.78549
.86606
.87258
.91248
.97553
.92634
.98917
.84733
.86971
.95635
.00345

mbbbbbbbbbbhhhhhhhhh

4,01077
4,09861

4.15144

4,2455
4.3328
4.39731
4,43805
4.49803

4.57053-

4.54134
4,65929
4,72515
4,.82043
4.84951
4.79%73
4.86372
4,87137
4.92705
4.98145
4.93041
4.9546%3
4.8334
4.90085
4.99033
5.03106

U':sbsbtbsbsbtbbbbbbhhhhhhhhhhhhh

.03419
.10581
. 18848
.27017
.37355
.41854
.44254
.53025
.56601
.5361

.67755
.76037
.84386
.83434
.80811
.85368
.87537
.96096
.97391
.95761
.91725
.79057
.94918
.98494
.04059
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L

RAW MATERIALS (CONSTANT DOLLARS)

1961 1 |  7.64396 7.63932
1962 1 |  7.67183 7.69074
| 7.68907 7.69652
| 7.72533 7.75662
| 7.82976 7.86019
| 7.92708 7.95507
| 8.01091 8.01323
| 8.01345 8.00914
|  8.02932 8.04302
| 8.09874 8.09448
| 8.09864 8.09468
| 8.11333 8.13359
| 8.1778 8.19671
|  8.29705 8.33215
|  8.44269 8.44017
|  8.39201 8.39894
|  8.34696 8.34641
| 8.36023 8.36194
| 8.39034 8.41117
|  8.45006 8.46898
|+ 8.44312 8.44477
|  8.45992 8.42156
| 8.30951 8.29305
1984 1 | 8.30869 8.33479
1985 1 | - 8.33759 8.34284

OJOJOJOJOJOJOJOJOJOJOJOJOJOJOJ(D(DCD(D\J\l\l\l\l\l

.64348
.69545
.69758
.78641
.87677
.9766

.02432
.0087

.06107
.10016
L1041

.15995
.20704
.38076
.42479
.37532
.3449

.36132
.43916
.45091
.46097
.37055
.29221
.35263
.35216

OJOJOJOJOJOJOJOJOJ(DOJOJ(DOJOJOJ(D(DCD\J\J\J\l\)\)

L6601
.69333
.71349
.81157
.90027
.99261
.01522
.02224
.07796
.11073
.11442
.17245
.24003
.41804
L41146
.37409
.35067
.36699
.44749
.43945

.4626
.33135
.30053
.3542

L3311
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= GOODS IN PROCESS (CONSTANT DOLLARS)

1961
1962

1
1

I
f
|
l
|
|
I
3
l
|
|
l
|
I
l
|
I
|
|
|
I
I
|
|
|

6
5
7
7
2
2
7
2
2
7
2
7
7
7
7
7
7
7
7
7
7
7
7
7
7

.91804
.0079
.06048
.10688 _
.21401
.36116
.45915
.45895
.52976
.59488
.57866
.5846
.64651
.76345
.78794
.77303
.79825
.79578
.84346
.90949
.92045
.91547
.74688
.79989
.8148

6.96161
7.02643
7.0676

7.11612
7.26122
7.40347
7.45645
7.46355
7.55747
7.59405
7.56907
7.59957
7.67786
7.78932
7.77919
7.77821
7.7889

7.79359
7.86301
7.92684
7.92117
7.89108
7.72356
7.79948
7.80194

6.96066
.04694
.07468
.17063
.27078

.45588
.48624
.57695
.60589
.56562
.60506
.72238
.80126
.76118
.77639
.78378
.80275
.87626

.9196

.86532
.73543
.81089
.81923

e B e e e R e B B Bl "I LN RN I RN R DN SR N T Ty |

.43209

.90483°

6.98872
7.06105
7.08143
7.18917
7.32295
7.46927
7.44892
7.50531
7.58342
7.59371
7.57558
.62397
.74385
.81116
.75291
.79661
.79962
.81292
.90397
.90593
.92226
.80561
.77079
.82551
.81897

N B B N B N N I N S N |
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UNFILLED ORDERS (CONSTANT DOLEARS)

1962
1963

1984
1985

1
1

7.38099
7.41767
7.51773
7.59438
7.72999
7.79049
7.76804
7.8751

7.98679
8.47568
8.4585

8.61196
8.94499
9.08364
8.88834
8.82918
8.90314
9.09538
9.18352
9.09654
8.96499
8.83831
9.08708
9.10945

7.39622
7.41961
7.55119
.63257
.76763
.76855
.78034
.90932
.97454
50357

.67522

.01323
.85884
.88211
.94824
.1283
.13877
.09751
.92421
.83662
. 13486
. 09698

ry OO OO W W WOODODMWWOOWODINN I 999

.49174

.01038

7.39882
7.43097
7.55586
.65843
.78168
.76487
.79165
.91797
.96945
. 4927

.51305
.76525
.08251
.9597

.84058
.88174
.98151
. 13544
. 11427

.86097
.9277
.13018
.08391

07353

O W W ODLWWWWOWUOODMOMWOOmMMNNNINNNN 9IS

.38767
L4567
.56866
.67562
.78976
.76581
.81712
.92377
.96531
.48838
.54869
.87005
.10142
.93687
.80347
.89946
.04613
. 14857
.10183
.02091
.81438
.06835
.11453
.05952
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CAPITAL STOCK (CONSTANT DOLLARS)

1952
1953

1984
1985

1
1

\o\o\o\o\o\o\o\o‘\o\o\o\omoooooooooooooooooooooooooooooo

7.8826

8.0115

8.04751
8.09436
8.17093
8.26301
.30823
.33835
.37521
.39716
.42417
.45181
.49426
.55434
. 63671
.70473
.74366
.78113
.8392

.8872

.91739
.95434
.00822
.06042
.09709
. 13033
.15414
.17619
.20835
.25821
.29608
.30491
.3024

.3132

W WWWWWWWWWWWOoO OO O OO0 MW OVMOMOOOMOOMOMOOOLMOOOMOWLWMOO®™

7.92607
.01524
.06082

.19499
.2807
.31407
.34766
.38288
.40175
.43229
.45944
.50847
.57218
.65753
.71652
.75195
.79327
.85419
.89557
. 92508
.96626
.0225
.07117
.10495
.13799
.15884
.18321
.21884
.27074
.3008
.30439
.30302
.31693

.10809 |

WO W W WWOWLWWWOWWWOWWLWOo O 00 oo 00 0O O OoOoOo oM omOomom

7.96774
8.02269
8.07289
8.12568
8.21846
8.29385
.32109
.35694
.38899
.40788
.43953
.46912
.5232

.59206
.67568
.72684
.76093
.80714
.86708
.90334
.9338

.97928
.03596
.08079
.11316
.14444
.16408
.1909

.23077
.28118
.30378
.30374
.30511
.31942

8.00773
8.03377
8.08377
8.14691
8.24138
8.30273
8.32927
8.36624
8.39358
8.41548
8.44586
8.48085
8.53842
8.61387
8.69137
8.73579
8.77062
8.82269
8.87801
8.91052
8.94356
8.9934
9.04862
9.08936
9.12169
9.14973
9.16988
9.19924
9.2441
9.2896
9.30507
9.30301
9.30866
9.32066
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LABOUR STOCK OR EMPLOYMENT

7.22231
7.26788
7.29559
7.34453
7.38921
7.48053
7.50192
7.47897
7.50832
7.5122
7.48261
7.493
7.52793
7.58311
7.53063
7.53416
7.51697
7.51452
7.57147
7.57655
7.57358
7.51831
7.81424
7.39236
7.40627

7.2578

7.30805
7.33228
7.37587
7.42313
7.51216
7.50974
7.580194
7.53928

7.51823.

7.51169
7.52468
7.57078
7.61356
7.55404
7.56435
7.54614
7.56437
7.60559
7.58778
7.6169

7.51774
7.46222
7.4272,
7.44692

7.29485
7.33788
7.35407
7.40535
7.4539

7.53108
7.53015
.52106
.54161
.52352
.5229

.53574
.58838
.61708

.56708
.55547
.58254
.6208

.58715
.60177
.49374
.48358
.44403
.46619

54489

7%7 991

7.31436

7.34571
7.39133
7.4546
7.519
7.50451
7.516
7.53391
7.49746
7.50614
7.53076
7.58725
7.58359
7.53037
7.5438
7.53195
7.57908
7.59909
7.57485
7.55835
7.42682
7.45178
7.41732

7.44239
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RAW MATERIAL PRICES

1961
1962

1982
1983

1
1

4.48042
4.70113
4.75118
4.77149
4.7345

4.72928
4.67129
4.70428
4,7652

4.69448
4.72002
4.77986
4.79387
4.76228
4.59408
4?57381
4,75197
4.80289
4.85826
4,774985
4.82042
4.74973
4.8872

I I I Y Y SO O SO SO SO Y S

4,57216
4.68936
4.76525
4,7509

4.7273

4,7175

4,67016
4,72657
4,76363
4,69285
4.74291
.77844
.79621
.7385

.58472
.68631
.75691
.82666
.84554
.74721
.83088
.76076
.92064

4.64811
4.69878

4.,78038

4,73613
4.73403
4.70524

4.66557 -

4.74614
4.74889
4.68975
4.75219
4,77146
4.80799
4.68926
4.6017

4.72132
4.77109
4.85013
4.8157

4.7698

4.80913
4.80088
4.93253

4.70565
4.72177
4,.77559
4,73017
4.73392
4.69176
4.68639
4.7528

4.7266

4.69019
.76035
.77883
.79789
.63941
.63005
.72618
.78604
.86489
.7957

.78401
.84628
.92977

N N N N S S N NS
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DURABLE GOODS

FINISHED GOODS INVENTORIES

6.6796

6.76118
6.77765
6.81564

6.90241

6.9751

7.08451
7.05387
7.06162
7.17089
7.1642

7.12233

7.10195 °

7.14493
7.27725
7.27748
7.68509
7.66247
7.66918
7.75677

7.75462

7.84776
7.67941
7.69909
7.73368

6.69539
6.75538
6.80165
6.83662
.91804
.99973
.09257
.0452

.08031
.18134
.15644
.12502
.10003
.13516
.28299
.29867
.67848
.65413
.69409
.79194
.76952
.83966
.64683
.72135
.72651

NN N N NN NN NN NN N NN NSNSy

6.70441
6.75149
6.82618
6.86101
6.94505
7.0082
7.09174
7.05618
7.09755
7.19268
7.11639
7.12983
7.1301
7.16884
7.24732:
7.32712
7.66716
7.62933
7.70691
7.79111
7.78225
7.80981
7.64635
7.72312
7.73295

6.73657
6.75305
6.8222

6.88004
6.95686
7.02584
7.06248
7.0659

7.12956
7.18235
7.12636
7.11693
7.1394

7.24351
7.25583
7.34558
7.67771
7.63337
7.73398
7.75562
7.83029

7.7486 -

7.68494

7.72415
7.7616
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REAL INCOME IN DURABLES

1961 1
1962 1

1985 1

l
l
I
|
|
|
!
|
|
|
I
I
|
|
|
|
|
|
l
|
I
l
|
|
l

3.83368
3.95158
4.05029
4.17061
4.27191
4.39675
4.421

4.42683
4.56702
4.56904
4.60517
4,67716
4.83424
4.91472
».81672
4.88146
4.91986
4.90947
5.03776

5.00356

4.99082
4.86598

4.80132

4.96765
5.01129

3

3.87084
3.99726
4.07372
4.18181
4,30723
4,39555
4,42217
4.48824
4,57807
4.54145
4.63362
4.70436
4,83511
4,89966
4.82349
4.89916
4.91326
4,95515
5.02211

4.93233 -

5.02534
4.83659
4.8346

4.95937
5.03219

3.89585
4.02195
4,07867
4.19801
4.3183

4.38954
4.434893
4.51944
4.57757
4.53469
4.66697
4.7249

4.85819
4,.89772
4.84495
4.8921

4,.91396
4.96793
5.02787
4.9436

4,97407
4.81379
4.87639
5.01835
5.06792

3.92985
4.03836
4.13546
4.2261

4.3774

4.42159
4.44183
4.54867
4.57055
4,49532
4.68678
4.77269
4,87414
4.88625
4.86316
4.88451
4.91643
5.00627
5.01227

—4.98586

4.91945
4.73048
4.95482
5.0054
5.0691




RAW MATERIALS

1961
1962

1
1

|
|
l
|
l
|
|
|
|
|
|
l
|
|
I
|
|
l
l
l
|
|
|
l
l

6.81271
6.84801

6.88585.
6.92034"

7.08003
7.20959
7.28733
7.26915
7.31233
7.40225
7.39634
7.41858
7.49998
7.63691
7.80643
7.73616
7.6438

7.67152
7.72209
7.80981
7.81292
7.83241
7.62348
7.62738
7.66685

6.81527
6.87178
6.88959
6.96885
7.10743
7.22524
7.2946
7.26799
7.34429
7.39429
7.39203
7.44405
7.51335
7.68279
7.79839
7.72827
7.63337
7.674
7.75762
7.82751
7.8144
7.79345
7.6039
7.66513
7.66247

6.81088
6.87901
6.89804
7.0073

7.1394

7.26052
7.28665
7.26543

7.37044

7.3873
7.39572
7.48174

7.550%7

7.72827
7.78835
7.68784
7.62754
7.68494
7.79372
7.8199

7.83874
7.72489
7.60489
7.69606
7.67121

6.83123 .
6.88175
6.90375
7.0533

7.17829
7.28047
7.27471
7.29912
7.37651
7.38936
7.41075
7.49868
7.58545
7.76966
7.76316
7.68417
7.64428
7.70436
7.80289
7.81062
7.84293
7.66247

32,6219

7.70226
7.6546
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[

GOODS IN PROCESS

1961
1962

1
1

6.33328
6.46873
6.52356
6.587089
6.72423

6.93212~

7.02997
7.02495
7.09893
7.1788

7.14861
7.12662
7.17855
7.33433
7.33542
7.30854
7.35137
7.35436
7.42198

- 7.5251

7.52941
7.51407
7.30182
7.40123
7.44503

6.40081
6.49224
6.53621
6.59213
6.7916

6.98595
7.0184

7.03262
7.13781
7.17396
7.1317

7.14388
7.22548
7.35841
7.32185
7.31743
7.34062
7.35522
7.45472
7.54592
7.52474
7.4909

7.28436
7.40062
7.42118

-+ 6.39582

6.52356
6.53862
6.67288
6.84019
7.02406
7.01511

- 7.05761

7.15825
7.18589
7.11015
7.14072
7.28665
7.37128
7.30047
7.3161

7.32449
7.36265
7.47231
7.51607
7.52402
7.46049
7.31033
7.42198
7.44308

6.43508
6.54487
6.54439
6.69909
6.85013
7.06447
7.00003

7.07946

7.15877
7.1673

7.11856
7.15696
7.31699
7.38067
7.28162
7.35607
7.34773
7.37233
7.51335
7.51534
7.52672
7.38626
7.36032
7.44736
7.45124
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UNFILLED ORDERS

1961 1
1962 1

1985 4

"

6.96438
7.06894
7.19024
7.30288
7.44727
7.51233
7.47345

7.57477

7.62737
8.2797
8.246
8.4159
8.7925
8.98114
B.77467
8.70118
8.77406
8.9747
9.08557

.8.99189

8.86362
8.73236
9.00094
9.01991

7.00211
7.08336
7.24029
7.33641
7.48482
7.49333
7.47902
7.62079
7.60709
8.3114

8.27961
8.4826

8.87645
8.9077

8.74076
8.76233
8.81581
9.01022
9.03987
8.99545
8.82316
8.72902
9.04974
9.0061

7.0221
7.08891
7.25677
7.35346
7.49411
7.49504
7.48725
7.63456
7.60054
8.29013
8.30293
.58423
.96243
.85195
.71943
.76259
.84856-

' 00 0 0 00 W

9.01954

.01506
.97338
.75532
.82757
.04444
.9882

WO 0 O W

7.0342

7.10835
7.26996
7.37587
7.50471

7.48872

7.50407
7.6421

7.58296
8.2802

8.34355
8.70467
8.99164
8.82732
8.67152
8.77776

'8.91977

9.04161
.99855 .
.91972
.70792
.98034
.02746
.95897

0w 0 m® o
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CAPITAL STOCK (CONSTANT DOLLARS)

1952 1
1953 1

1985 4

7.01639
7.10947
7.17022
7.2086

7.29097
7.38725
7.42513
7.45631
7.49731
7.50916
7.53323
7.55959
7.60899
7.67395
7.76509
7.8362

7.86679
7.90452
7.96986
8.01309
8.03807
8.08022
8.14104
8.1947

8.22257
8.24537
8.26017
8.27995
8.32878
8.38478
8.40237
8.39387
8.38807
8.40083

¥

7.03955
7.12955
7.18017
7.22243
7.31709
7.40424

7.42926°

7.46748
7.50415
7.51091
7.54211
7.56702
7.62593
7.69251
7.78837
7.84659
7.87343

7.91854 N
7.98544 -

8.01912

“,.8.04613

8.09421
8.15635
8.20442
8.22733
8.25088
8.26317
8.28905
8.34373
8.3944

8.40087
8.39157
8.38895
8.4083

7.06294
7.14618
7.18969
7.24114
7.34197
7.41589
.43595
.47806
.5082

.51562
.54935
.57792
.64225
L7142

.80782
.85501
.88196
.93431
.99764
.02525
.05591
.10907
.1704

.23277
.2551

.26748
.30031
.35811
.40042
.39892
8.38981
8.39135
8.41768

G 00 0 00 0 00 00 00 00 00 00 00~~~ <N NN NN N9

.21218-

7.08648

.7.15968

7.19888
7.26442
7.:6561

©7.42241
7.4452

7.48819
7.50961
7.52338
7.55486
7.59224
7.65808
7.73887
7.82367
7.86156
7.89236
7.95174

-8.00668

8.03149
8.06733
8.12485
8.18322
8.21808
8.23892
8.25807
8.27303
8.31378
8.37198 °
8.4029
8.39655
8.38859
8.39532
8.42895
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~

LABOUR STOCK OR EMPLOYMENT

1961 1
1962 1

- - - - T T T %

OOV O OO OO O\ O\ O O

6.4473

6.50494
6.55068
6.61107
6.67638
6.76029
6.78522
6.74311
6.79171
.7986

.75148
.7769

.82199
.88522
.82269
.82654
.79707
.79514
.86702
.87195
.83342
.7849

.63568
.63029
.65123

6.48836
6.5551
6.58467

- 6.64326

6.71197
6.78999
6.78125
6.76657
6.82326
6.79053
6.77979
6.79972
6.85982
6.91663
6.84136
6.84265
6.81658
6.84428

6.89623 -

6.86286
6.89729
6.7649

6.69431
6.66023
6.69093

6.50639

6.56802
6.58961
.65769
.72036

.77258
.79801
.77699
.77956
.80433
.88043
L9101
.82772
.82994
.81891
.86117
.90208
.85312
.85834
.72007
72191
.6706

.70715

OOV OO OYOYOYOYOh OO OhOhOhOhOh O Oh Oh O Oh

.78985"
.78826

-6.50879

6.54305
6.60199

. 6.66223

[oaT oA TN e AT o ANNY o AN o AT @ AT @ A N o A N o A W o A YN o A N @ AT o A T @ A TN @ A T o)

6.75153
6.79446
6.77483

"6.79012

.81812
.75585
.78499
.81653
.88863
.88666
.83454
.82453
.81136
.86886
.89403
.85397
.82304
.64473
.70016
65437
.70792
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'RAW MATERIAL .PRICES

1961

1 | 4.32902 4.523 4,69159 4.81222
| 4.80565 4.79197 4.80462 4.83099
| 4.36103 4.8829 4.88889 4.88693
| 4.8674 4.82503 4.80547 . 4.79037
| 4.80297 4.81255 4.81303 4.80249
| 4.79469 4.79405 4.76464 4.74156
| 4.7259 4.71775 4.73608 4.76937
|  4.80471 4.83655 4.86888 4.86408
| 4.87663 4.85849 4.83239 4.81261
| ‘4.76364 4.75768 4.76527 4.77836
|  4.79749 4.82688 4.84454 4.84735
| 4.85526 4.84831 4.83298 4.84199
| 4.86885 4.88164 4.86794 4.85338
| 4.8i857 4.78057 4.73301 4.67956
| 4.62435 4.62313 4.63731 4.67994 ..
| 4.73325 4.76153 4.81314 4.81912: .
| 4.856 4.86881 4.88581 4.88876
| 4.88804 4.91424 4.93282 4.94366
| 4.95366 4.93121 4.89092 . 4.86012
| 4.81892 4.77786 4.77997 4.80194
| 4.82313 4.82889 4.78912" 4.74574
’ | 4.69979 4.70157 4.76433 4.85289
| 4.94031 4.,99999 5.02486 5.02125

- 207




FINISHED GOODS INVENTORIES

NON DURABLE GOODS

1961 1

1962

1

|
I
|
I
|
I
|
l
l
|
I
I
l
I
|
|
|
|
I
|
|
l
|
|
I

7
7
7

7
7
7
7
7
7
7
7
7
7
7.
7
7
7
7
7
7
7
7
7
7
7

.08757
.16085
.21867
.25794
.2998
.31588
.4493
.43288
.43603
.45568
L4739
.48043
.44736
41878
.55713
.58443
.86391
.88483
.79948
.83663
.87917
.91887
.84398
.8144
.89108

7.
7.
7.
.27517
.30317
.34343
.45684
.43189
.44639
.46661
.45124
.48923
.44132
.45298
.57267
.61085
.87169
.85516
.80357
.858

.89531
.91218
.80751

.89 937
.89146

B N I I I e B e B B B B B e B N e B N S |

10852
16369
22669

7.

12582
.18108
.20983
.27932
.31077
.37526
.4578
.42675
.44969
.47364
.44386
.50035
.44191
.44717
.55241
.64156
.88307
.82711
.81749
.85851
.90532
.88721
.80927
.84372
.9Q%79

7'
7.

7

B N R N T L B I B I N B N N B B B e R B B

1423
20092

.23442
.28001
.32119
.4061
.45066
.42417
.46908
.46585
.4626
.48437
.44112
.50549
.55433
.65365
.87816
.81615
.8369
.83795
.91705
.86608
.82538
.86978
.89618
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REAL INCOME OF NON DURABLES

1961
1962

1984
1985

1
1

4.0673
4.14082
4,18026

- 4.26412

4.31287
4,38968
4,41911
4.4617

.4.53601

4.56588
4.60517
4.67681
4.76755
4.82651
4.75696
4.78442
4.82802

-4.85484

4,91432

" 4.93992

4.94223
4,88038
4.88939
4,93663
4.96015

A

4,08366
4,.15885
4,20481
4.,27841
4,3209

4.40008
4.42346
4,48098
4.54628
.55581
.62209
.70919
.77809
.B1679
.74541
.83131
.82954
.86726
.92596
.92024
.95109
.8581

.90412
.95327
.97343

v

L e T Y Y T Y N Y SN -

4.11067
4.16915
4.21909
4.29003
4.34774
4.4045

4.44064
4.,47756
4.56463
4,.54819

4.65143

4,72539
4,78061

"4.7981

4.73894
4.83408
4.82623
4.8838

4.93205
4.91686
4.93451
4.85291
4.92506
4.96107
4.99223

4,12634

-4.,16728

4.23665
4.31125
4.36931
4.41548
4.44276
4.51185
4.56086
4.57399
4,6681
4.74772
4.81218
4.77877
4,74897
4,82137
4.83191
4,91278
4.93343
4.92809
4.915
4.84805
4.94343
4,.96374
5.01081
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RAW MATERIALS

7.
7'
7.

7

I B B e I B R B N N B B N el BN BN N |

07214
09424
09506

. 13276
.19017
«25771
.3473

.36897
.35947
.40893
.41457
.42178
.46908 -
.56976
.68922
.66011
.66372
.66262
.67167
.70105
.68279
.69652
.6092

.60357
.62152

R I B B B B e T B B N B B e I B B B B B RN IR |

.06191
.10933
. 10551
. 14992
.2233

.29732
.34493
.3618

35543

.40833
.41095
.43681
.49369
. 59321
.69287
.68279
.67276
.66356
.67678
.72135
.68463
.65886
.59589
.6176
.63675

7.
7.
7.
7.
7.
7.
7.

7

R R N B N N RN BN R N BN BN BN BN RS |

0727

11206
10058
17242
22597
30586
37379

.36328
.36539
.42635
. 42595
.45163
.4761

.64524
.67152
.67647
.67539
.65112
. 69591
.6915

.6915

.62754
.59321
.62152
.64667

S I e B T B e B N B N B N B B e S e I N S B

.08646
.10606
.12475
. 17956
.23514
.3181

.36729
.35819
.39306
.44503
.43169
.45953
.50677
.67802
.67136
.67771
.67058
. 64236
.70331
767756
.69013
.61333
.59337
.61809
.62103
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GOODS IN PROCESS

Pl

1961
1962

1
1

- |

N OOV OO O OO O O OO O O O

6.1033
6.13267
6.18209

.6.20388

6.2653

6.3081

6.40633
6.4151

6.48004
6.51718
.52747
.58341
.66228
.71052
.77727
.78295
.77765
.76542
.77613
.76734
.79235
.80867
.72303
.68752
.64075

[oAT oA T o A NN o AT o A W o A W@ A N @ AT o A Y @ AT o AT o AW o AW o A o A Y o AN 0 AN ¢ AN o AN 0 AN 0 2 M 0 A R ¢ A R 0

6.11589
.14419
L1814

.21926
.27977

.42
.41401
.48667
.52405
.53136
.59441
.66696
.73973
.77689
.78181
.77079
.75771
.77002

.80424
.78181
.68918
.68752
.652

.32853 -

77727

[oATNN oA T e AN o A TRN o AT o AT o A W o A N o A W o A W o AT o AT o AW o AW o NN o A WY o AN o AN 0 SN o

6.1203
6.14918
6.19509
6.23441
6.22059

.42433
.4324
.50429

.56009
.61473
.68169
.74993
.76465
.77916
.78483

.77002
. 7746
.77194

.80091
.76542
.67498
.67834
.65929

.53572

.33859 .-

6.1334
6.15273
6.20321
6.24093
6.34681
6.36933
6.43187"
6.44625
6.52209
.53572
.57275
.63813
.68669
.7608
.77422
.76465
.78785
.78106
.77499
.77689
.80351
.73419
.68211
.66992
.64031

OO OO OV OYOYOYOYON O O©
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UNFILLED ORDERS

b

1962
1963

1
1

6.25984
6.3043
6.19491
6.24216
6.21944
6.32864
6.37509
6.40219
6.52583
6.78921
6.74993
6.80535
6.88653
6.98903
6.75499
6.65716
6.71052
6.79235
6.921
6.81198
6.78785
6.62539
6.54103
6.59213
6.65157

TN OO OO OO OYOYOYOYOYOYONOYOYOYN OO O ONON

.27204
.27453
.1663

.23148
.2713

.36658
.34391
.43387
.52553
.79527
.75887
.83662
.93375
.93375
.71255
.66483
.70073
.86101
.9331

.77613
.76465
.58156
.55393
.62804
.65415

6.29801
6.24012
6.19205
6.20303
6.32226
6.39504
6.323

6.45391
6.51876
.78346
+79682
.84977

.90341
.67834
.67034

.89804
.92264
.75499
.72263
.56103
.57693
.63156
. 6896

OV ONOYOYONOYONOYOOY OO OO OO

.96665 -

.69539 "

6.26487
6.17617
6.23305
6.21469
6.32466
6.39553
6.34704
6.50327
6.51924
6.81882
6£.81674
6.86415
6.98872
6.83733
6.67119
6.71296
6.7338

6.91506

6.86066

6.7803
6.6796
6.5216
6.59396
6.63024
6.71215
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CAPITAL STOCK (CONSTANT DOLLARS)

1952 1
1953 1

1985 4

I
|
|
|
I
|
|
I
I
|
|
I
|
|
|
|
|
I
|
|
I
I
|
|
|
I
|
I
|
|
I
I
I
I

7.39161 7.41273 7.43245 7.45081
7.46773 7.48265 7.49554 7.50642
7.51579 7.52574 7..53653 7.54826
7.56106 7.57626 7.59378" 7.61376
7.63546 7.65776 7.68003 7.70242
7.72412 7.74238 7.7567 7.76721
7.77465 7.78169 . 7.78891 7.79637
7.80397 7.81202 7.82039 7.82908
7.8379 7.8462° 7.85378 7.86067
7.86696 7.87362 7.88066 7.88824
7.89604 7.90364 7.91091 7.91783
7.92462 7.93234 7.94121 7.95116
7.96215 7.97451 7.98808 8.0029

8.01885 8.03617 8.05474 8.07453
8.09493 8.11399 8.13124 8.14678
8.16075 8.17352 8.18523 8.1959

8.20563 8.21513 8.22445 8.23362
8.24292 8.25375 8.26626 8.28047
8.29578 8.31037 8.32378 8.33606
8.34721 8.35726 8.36621 8.37407
8.38112 8.38855 8.39655 8.40512
8.41437 8.4248 8.4365 8.44945
8.46323 8.4768 8.48982 8.50238
8.51439 8.52589 8.53689 8.54736
8.55739 8.56749 8.57763 8.58791
8.59805 8.60722 8.61524 '8.62215
8.62815 8.63401 8.63991 ' 8.64587
8.65177 8.65736 8.66254 8.66734
8.67225 8.67958 8.68976 8.70273
8.71773 8.73234 8.74593 8.75857
8.76994 8.77893 8.78525 8.78898
8.79046 8.79114 8.79135 8.7911

8.79046 8.78989 8.78948 8.78923
§,78918 8.78945 8.7901 8.7911

/

213



P

LABOUR STOCK OR EMPLOYMENT

1961 1
18962 1

1985 4

1

6.60494
6.63985
6.6514

6.68978
6.71475
6.81302
6.83122
6.82637
6.82558
6.8385

.82566
.82167
.84668
.89385
.8513

.84598
.84932
.84633
.88908
.89397
.90617
.86347
.79983
.76365
.77148

O O OO O O O O OO Oh Oh Oh O©

6.63553
6.671
6.68551
6.72027
6.747
6.85009
6.85022
6.84897
6.86794
6.84072
6.85543
6.86185
6.89447
6.92345
6.87936
6.89838
6.88767
6.8969
6.92757
6.92573
6.949
6.88075
6.83855
6.80273
6.81282

OO OV OOV ONOYOOYOYOYOWOY O OO

6.68892
6.71594
6.72738
6.76366
6.79913
6.88397
6.88321
6.88016
6.8962

6.88066
.87726
.87903
. 9091

.93684
.8747

.9158

.902

.92801
.95196
.93287
.95624
.87516
.85453
.82524

O OO OYOYOYONOYOYONOWOYOYOYOYOVOY OO OO O O©

.8349

6.65921
.67846
.70037
.73239
. 77055
.85578
.84616
.8541

.86236
.85022
.83968
.85758
.59496
.89344
.83881
.87554
.86496
.90204
.91693
.90821
.80527
.B1548
.B1392
.78946
.78897

214



RAW MATERIAL PRICES

1961 1
1962 1

1983 4

!
|
|
|
l
I
|
l
l
|
|
|
I
I
|
|
|
|
l
|
l
|
l

3.16996
3.24998
3.28783
3.31592
3.3081
3.316
3.26656
3.26573
3.32089
3.28989
3.30412
3.36452
3.37023
3.3405
3.20072
3.26174
3.29112
3.35318
3.38988%
3.30583

S 3.41412

3.41363
3.44976

3.21397
3.23887
3.29333
3.31384
3.28845
3.29494
3.27168
3.28219
3.33497
3.29172
3.31992
3.36771
3.35785
3.32903
3.18579
3.25898
3.28583
3.37304
3.38043
3.28015
3.44338
3.43015
3.46021

3.23586

3.24408

3.31462
3.30438
3.30325
3.29894
3.24723
3.29161

3.331189

3.2774

3.32054
3.36749
3.39193
3.27695
3.20946
3.27681
3.29523
3.39991
3.35015
3.32503
3.44812
3.44586
3.46098

3.25375
3.26186
3.30725
3.30841
3.31537
3.29347
3.25977
3.30916

3.30598

3.2649

3.33372
3.37074
3.38182
3.23211
3.22543
3.27897
3.32005
3.41699
3.32458
3.37356
3.44229
3.4503

3.45986

215



qumMPm'

Abramothz Moses. Inventories and gg siness Cycles, New York:  National Bureau of Economic

Research, 1980.
Akhtar, M.A. "Effects of Interest Rates and Inflation on Aggregate Inventory Investment in

the United States”. American Economic Review. 43, June 1983. pp. 319-28.
" The Review of Fconomic

Amihud, Y. and H. Mendelson. "Price Smoothing and Inventory.

Studies. No. 50, 1983 pp. 87-98 i
Attfield C.LLF., Demery D., and Duck NW. "A Quarterly Model of Unanticipated Monetary
Growth Output and the Price Level in the UK. 1963-1978." Joumnal of Monetary

" Journal

Economics. No. 8, 1981, 331-350
"Unanticipated Money Output and the Price Level in the United States
86, No. 4, 1978, pp. 549-580. - .

w

Barro, R.J. ' (
‘ of Political Economy. Vol.

"Unanticipated Money Growth:.and Unemployment in “the United Siates

American _FEconomic Review. March 1977, pp. 101-115
icy." Journal of Monetary

Rational Expectations and the Role of Monetary Policy
2, No. 1, 1976, pp. 1-32.
Production Behaviour: The Order-Stock Distinction, Amsterdam:

Economics. Vol.

Belsley, David A. Indus
North Holland, 1969

Blinder, Alan S. "Inventories and Sticky Prices: More on the Micro foundation of
Macro-economics.” American Fconomic Review. 1972, pp. 324-348.

$". Journal of Mone

"More on the Speed of Adjustment in Inventory Models

Credit and Banking. 1986
"Inventories, Rational Expectations, and the Business

Blinder, Alan S. and Stanley Fischer.
Cycles." Journal of Monetary Economics. No. 8, pp. 277-304
Money and Economic Activity, Inventories

Brunner, K., A. Cukierman, and A.H. Meltzer. l
and Business Cycles” Journal of Monetary Economics. 11, 1983. pp. 281-319
Journa! of Monetary Economics. 4,
\
N

"Relative Prices and Inventory Investment

Bryant, John.
1978, pp. 85-102.

Caton, CN. and ClI. Higgins. "Demand Supply, Imbalance Unexpected Imports aﬁd
ion." International Economic Review. 15, 1974, -pp.

'Ur.l'mtended Inventory Accumulation
75-92.

Childs, Gerald L. Unﬁllgd Orders _and Inventories. Amsterdam: North Holland, 1967.

Cukierman, Alex. "Interest Rates during the Cycle, Inventories and Monetary Policy: A
Theoretical Analysis." in: K. Brunner and A. Meltzer, eds., The Costs and
Consequences of Inflation. Carnegic Rochester Conference Series on Public Policy,
Amsterdam North Holland.

216




.De Leeuw, Frank. "Inventory Investment and Economic Instability.” Survev of Current
Business, 62, Dec. 1982, pp. 23-3l ? ‘

Demery, D and Duck N.W. "Inventories and Monetary Growth in the Business Cycle." The
- Manchester School,, 1984, pp. 363-378. .

Eisner, Robert and Robert H. Strotz. "Determinants of Business Investment” Impacts of
Monetary_Policy. Prepared for the Commission on Money and Credit. Englewood
Cliffs New Jerecy: Prentice- Hall, 1963.

Feldstein, Martin S. and Alan Auerbach. "Inventory' Behaviour in Durable Goods

Manufacturing: The Target Adjustment Model.” Brookings Papers on Economic
Activity. 2, 1976, pp. 351-396.

Fischer, Stanley. "Anticipations and the Non-neutrality of Money." Journal of Political
Economy, Aprl 1979, pp. 225-232. /

i

Gordon, Robert J. "Price Inertia and Policy Ineffectiveness in the United States, 1890—1980 "

Journal of Political Economy. 1982, Vol. 90, N. 6.

Haraf, William. "Tests of a National Rate Model with Persistent Effects of Aggregate
Demand."- Unpublished Paper. January 1980.

Hay, G.A. "Production Price and Inventory Theory." American Econonnc Rev1ew 60, 1970
pp. 531-546.

Helliwell, John F., Shapiro, Harold T., Officer, Lawrence H., Stewart, lan A. "The Structure

of RDX1." Bank of Canada Staff Research Studies 1969.

Sparks, Gordon R., Gorbet, Fredrick W., Stephenson, Donald R., Shapiro,
Harold T., Stewart, Ian A. "The Structure of RDX2." Part 1 & 2 Bank of Canada

Staff Research Studies 1971.

Hoffman, Dennis L., afid Schlagenhauf, Don E. "Monetary Neutrality and Rationality
Propositions." Review of Economics and Statistics. 34, 1982, pp. 562-71.

Holt, Charles C., Franco Modigliani, John- F. Muth, and Simon A. Herbert Planning
Production, Inventories and Work Force. Englewood Cliffs New Jersey: Prentice-Hall,
~ 1960.

Irvinee F Owen. "Retail Inventory Investment and the Cost of Capital”, American Economic
7 amencan LCORORC
Review 71, September 1981 pp. 633-648. (a)

"Merchant Wholesaler Inventory Investment and the Cost of Capital. American
Egzngrmg Rewgw May 1981. p p. 23-29. (b)

Kennedy, Peter. A Guide to Fconometrics. The M.LT. Press, Cambridge Massachusetts, 1985.

Lieberman, Charles. "Inventory Demand and Cost of Capital Effects”, Review of Ecorfomics
and Statistics. 62, November 1980. pp. 348-356. ‘

Lillien, David. " Sectoral Shifts and Cyclical Unemployment.” Journal of Political Economy.
90, August 1982, pp. 777-93.

217



e

Ly

Long, John and Charles Plosser. " Real Business Cycles. Journal of Political Fconomy, 9l.
1983, pp. 39-69. -

Lovell, Michael C.. "Manufacturers Inventories, Sales, Expectations and the Acceleration
Principle.” Econometrica, 29, July 1961, pp. 293-314. ’

"Sales Anticipations, Planned Inventory Investments and Realization.”

Determinants of Investment Behaviour. R. Ferber ed. New York: Nationai Bureau of
Economic Research, 1967.

. Lucas, Robert E. "Adjustment Costs and the Theory of Supply." Journal of Poljti
' 75, 1967, pp. 321-324.

"Expectations and the Neutrality of Money." Journal of FEconomi¢ Theory, 4.
1972, pp. 103-24.

\ "Some International Evidence on Output Inflation Tradeoffs." American
Economic Review. pp. 326-334.

Maccini, Louis J. "The Interrelaticnship between Price and Output decisions: Micro N
Foundations and Aggragate Implications." Journal of Monetary Economics, 1984

"On the Theory of the Firm Underlying Empirical Models of Aggregate Price
Behaviour." International Economic Review. 22, 1980, pp. 609-624.

and R. J. Rossana. "Joint Production, Quasi Fixed Factors of Production and
Investment in Finished Goods Inventories.”" Journal of Money, Credit and Banking,
16, 1984, pp. 218-236. "

Meuler, Lloyd. "The Nature and Suability of Inventory Cycles,” Review of FEconomics and
Statistics. 23, 1941.

Mills, Edwin S. "The Theory of Inventory Decisions” Econometrica 25, 2957, pp: 222-238.

Price Qutput and Inventory Policy. Wiley, New York.

Mishkin, Fredrick S. "Does Anticipated Aggregate Demand Policy Matter? An Econometric
Investigation.” Journal of Political Economy 90, February 1982, pp. 22-50. w

Nadiri, M.I. and S. Rosen. A_Disequilibrium Model of the Demand for Factors of
Production. New York: Columbia Umversnty

Rao, Potluri. "On a Correspondence between t and f values in Mutiple - Regressions.”
American_Statistical Association, Journal of. Nov. 1976, Vol 3., No. 4, pp. 190-191.

Rubin, Laura S. " Aggregate Inventory Behaviour: Its Response to Uncerainity and Interest
Rates," Journal of Post Kevnesian Fconomics- (Winter 1979-80). pp. 201-211.

Sargent Thomas. Macroeconomic Theory . 1979, Academic Press, New York.

Sheehy, Denis P. and Regan Patricia. " The Stylised Facts about the Behaviour of
Manufacturers Inventories and Backorders .over the Business Cycle: 1959-1980."

Journal of Monetary Economics. 15, 1985, y 217-246.

o
218



pary - ‘ . * '/—\__,/
-

7

Sheffrin, Steven M. " Inventories, Rational Expectations and Aggregate Supply: Some Enfﬁﬁxcal
Tests" Working Paper Series. No 141, Department of Fconomics, University of
California January 1980.

" Topel, Robert H. "Inventories, Layoffs and the Short Run Demand for Labour”. American
Fconomic Review 72, Sept 1982, pp. 769-87.

Treadway, A.B., "Adjustment Costs and Variable Inputs in the Theory of the Competetive
Firm". Journal of Fconomic Theory 2, pp. 329-347.

219





