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ABSTRACT 'y
+*~
. A microeconomic stock-flow model of notional and constrained

. €
excess demands is specified.and applied to monthly data of planned
M 1 ]
and actual tramsactions of the budget of the Govermment of Xlberta,

in 6rder to tese the empirical implications of the econemic litera-

-

.

—_— v a . R
ture on disequilibrium. The stock-flow nature of the model and :het}

-

uniqueness of the data set permit a direct test of the presence of
) . -

. -
individual rationing effects, spillover effects, incorrect expecta-

tions effecté, stock-adjus;ment\Effects, and cash-balances effects.

r - .

The structure of the model is estimated by consistent econometric

-

J \
techniques. Regression analysis helps us 'to identiiy the significant
relationships ;hich are then employed to build a full recursiveé simu-
lation model. Overall, the results indicate that we cannot reject
f

the_hy§OCheses of the above-mentioned effects. Their relative

.

importance is different #n each. transaction but their role-on the

dynamics of the budgesary ?Eg;taetgen process cannot be neglected

as shown in gpe'simulatioﬂ experimaﬁts,pteesnted in the theéis. .
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- . CHAPTER ONE . -

> INTRODUCTION :
. | & . -

~ >
L]

Redent:‘c'lev'e,'lopments in mqnet..\:n‘z theory focus on the importance
R . s - ) ) o 5
of exchang€ as an economic activity.and on the role of money in a

market economy. These analyses treat Both centralized and decentral-
‘ L]

? f

ized trading arragements.l Simultaneously this same literature
. -

b
>

- - investigates the influence os tradiné at noht-equilibrium prices for
‘ ; individual transactions as well as fo? the working of the entire
économy by introducin‘ the concepts of'notional demand and effective
demand. 2 'Ehis literature is only in its infanc:y but already i?has-
raised important 'theoretical and empirical qdes&ioas conceming our

understanding of monetary phenomena. Threae, of these gueétiOns‘ are:

. > ) ; . -
- - 1) How do. individual transdctors react to unrealized
" - ~. planned transactions in a given market? Do they . s

.change only their money holdings? Or do they modi'fy
their plans in othe; mrkets? ¢ .

2) 1If they modify their plans, do they chat'ngé them ~
'slmultaneously or, non—simltlneously?“

-

3) What is the role of stocks in the disequilibrium :

o ; adjus&ent process? N
: - e
L3 Py ‘
LY 1 ‘- '
On central:l.zed tr’ad:l.ng arrangements and the role of money, see
Frank Hahn (1971), and:J. Neihans (1971). ° . - *Q
. ' ) . On decentralized trading arrangenents, see R. Clower (1971)
. and J.M. Ostroy (1973). . . . .
. . ' ”
: . T 2See R. C."lower (1965), R. Barro & H. Grossman (1971), A. Gross-
o . man (1971), D.. Tucker (1971) and Axel Leijonhufvud (1968), (1973).
- ® / e r 0 .
' . , T2 ) ]
.. ; o




X

X

" - might egtail ‘the use Yf a cash

_ , . 2

| T

RS N - .
At an empirical:level,’this essentially means that 'given a set
of data on planned and actual transactidfis how can we explain the

. .‘ - '
. difference between these actual and planned transactions?

s

The pu:rpos'e ‘of the thesis is to provide an answer to these ques-

‘tions, both at a theoretical and empiric'al level. It is thus a study

of how economic ‘plans are realized at the microec:onon;ic level. The
v L )

: micfo unit studied #s the Treasury of the Province of Alberta.

The main thrust of the thesis is to develop and Itest a theory

- .

of disequilibrium adjustment. - It is important to stress this object-
ive, from'the outsdt since if the objective was merely to build a

f:o‘i'ecasting' model of Alberta's budgetary cash flow one might opt for

s LN / - g

8 different approach. - Hence our objective is not to explain as accu-
Id - B v

rately as possible the cag:h flow of the Alberta Governmert, which

gement model instead of, the model.
. : L .. . ¢ :
we use. Rat.h;r.‘ it f's to extend th! existing’ theory of economic
’ .. , ‘ L .. .
disequilibrium and to.use thg Alberta's budgetary process as a test

~

of this 'theory. N_Bnetheless,-the results of the simulation of

Albe'rta'a.budg'e:'aty procéaa will still be of cons'{lerable' interest
- .
_and we _should devote some time to an analysis of the forecasting

B

implications of dur' model for Alberta’s bud'gptafry pr.:ocese.
In Chapter Two we address the p;bblam of the realization of
economic plans. Basically, we demonstrate that the realization of

economic plans 1aenecespar11y related to the fundamental question of

°

.

how microeconomic d'écigions are’ coordinated in a wmarket economy. Three

basic approache‘g to the problem of plan realqization are reviewed.

v




®
Firstly, in the neo-classfcal world of exchange, realization of plans

ig not a problem for the perfect coordination gf.economiq aSEiviﬁy

is assumed by some deus ex-machina named the Walrasian auctioneer.
Secondly, imn a world of incomplete pnfqrmation about future prices and
. . & h

.other parameters, plams are realized only if expectations are fully

.

realized.' Finally, in a world where the coordination of economic
aeti;i;y is eseumed to‘be solved by independent and decentralized
markets, actual and planne& traesactions are’usually different due
Eq the existence of tradimg ae false prices.

In Chapter Three, the difference between ,planned and actual tran-
' K
sactions is s}assified into two: Incorrect effects expectations and

markef rationing. This analysis is aided by resorting to the use of

- ]
-

conceptual market experiments. We then ﬁfesenc a dtcroeconSEEtﬁmodel
L -t . ) .t : .
which derives the precise nature of the relation between planned tran-

sacuioné and actual transactions. The mqdel assumes that the transac-

tor makes his original transactions plang over T periods on the basis

of, expectations which are held wi:h certainty At each period the tran-

sactions are -‘carried out in.a- given order (&hich defines the seqpence
LU N
of transactions), and this ordertng is assuméd to be constant over the

planning horizon. As che ttansactor(triea-to realize his original :*

laﬂs, i ‘e., notional excess demands, he is forced to revise these
‘ . N ‘

plans, either because his expectations abouﬂapriceﬁ age not fulfilied

or because he encounter;\quantity constraints on what he can buy or

sell. He is.then forced to select. another set of plans-for the sub-

sequent~transactions in the current and sdgsequent periods. Thus we,

>

/N




> -

- * . )

cbtain the constrained excess demands by including these quantity
constrgints in the maximization problem. These constrained excess

~ . '
d¥mands are thus second-best transactions. Using Bellmag's principle

of optimality it is then shown that the original plans and the revised

-

ones are generated by the same function evaluated at different values

of the indébendent variables. Finally, a linear approximation-by a
Taylor expansion of the constrained excess deménd yields an equation

relating the djfference between actual and planned-transactioné to

nine different fagigrs. These factors are: .

1) The effect of individual rationing on each tramsaction.

2) The effbet of an unrealized transaction, i, on tran-
saction j in the same period. This effect is called

a spillover effect.

. < . '

3) Lagged spillover effect.

-

4) 5) '6) The effect of current unrealized expectations
about prices, interest rates and autonomous changes
in stocks on each transaction.

“+7) 'The effect of the difference between the planned stock-.
holding and the actual stockholding on flow transactions
This 1s called the stock adjustment effect.

8) ‘The effect of unfealized beginning of the period cash -
*on each transaction.

~y -

9) ' A résidual factor.

| Tﬂpa our theoretical £ramew6rkAcontaina two types of empirdcal
hypotheses. On the on?’hand, the model generates empirical implica-
tions (the above nine factors) tg be tested for a given sequence of
transactions. On the other hand, “the sequence of “transactions (the ‘

otder'in whiph.trgqsactions are carried out) itself is open to empi-




.

rical verification. This is why Chapter Three presents the theoret-

' N ~ '
ical model underlying the first set of hypotheses and provides a set

of ad-hoc guide-lines to decide on the sequence of transactioms.

We concluhe'this chapter by discussing some limitations of the
theoretical model and by rélating it to the literature on {isequil-
ibrium. .

Chapter Four provides a brief” description of the institutional
factors underlying the budgetary realization process inm Alberta.
This includes a presentation of the Department of Treasury data as
well as of the accounting framework underlying the data set. Basic-
ally this data set contains monghly obserya;g;ns on planned and
actual grensactions, recorded on a cash baeis, from September-1969 to
March 1973 for all type; of transactions of the bddget. Theée tran-
sactions imply flow variables (revenues, expenditures, financial and
monetary . transactions) and stock variables (stock of cash, stock of -

\
debt, etc.). Thus the data set contains information on all transac-

2

tions of the budget and therefore provides tﬂe necessary stock arld
flow variables in terms of both planned and actual values. I this
) , :

sense, theﬁ, it is an ideal type of data set to test dur theoretical

model. Nopethelesa, the data set does also have some s ortcomings'

\ -

_and these too are described in Chapter Four alon th a discussion

@

of how we circumvent some of theé effecés.

Our empirical results are feported in Phapter Five. 1In Section

5.1, we apply the ad-hoc qgide-lines presented in’ Chapter Threee in

order' to discover what is the Iikely expected sequence of transac-

- ’
. v




©

tions. In Section 5.2, we outline thé nature of the equdtions to be

° : :
estimated amd discuss the principles underlying their specification

as well as the estimation methods. - An analysis of the nature of ‘the

residuals demonstrates the necessity of choosing between two different
assumptions concerning the structure of the realization process: Onme
implyiqg homoscedasticity and Fhe other, heteroscedasticity. -Ié order
to disc;iminate between these two models, a test éor homoscedas;icfgf,
proposed by Coldfeld and Quandt',1 is varried out. In the same sec-
tlon, we anaiyze th? problem of 1iq&f:d dependent variables raised by
the nature of the observations on b&;rowing transactions. Our dis-.
cussion of this problem leéds us to concludg_that the appropriafe

) ' - .
edtimation technique 1s Tobin's Maximum Likelihood methof. ‘In an
Appendix tO'Chapter\Five we.dqscribe Tobin's Maximum Likelihood method
and the Goldfeld-Quandt test for homoscedasticity.

In Section 5.3, the émpirical results are presented. These
results are generally considt;nt with thé theory of planned and actual
béhavior outlined in éhﬁpters two and three in the sense that the
difference between actual and planned transactions is explaineﬂ by the

]
variables accounting for rationing, spillover effects and incorrect

expectations effects. Indeed, our wodel explains the realization
process of the major components of the budget on a monthly basis.
Current Bxpenditures are disaggregated into Expenditures,om Educatiaon,

15 M. ‘GoldSeld snd R.E. Quamdt, "Some Tests for Homoscedasticity,

Journal of the American Statistical Association, 60, pp. 539-547,
1965. -

. "
.
~ -
;
.
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Expenditures én Health and Hospital Services and finally Expenditures
on Other Goods ané.Services. Apa;t from Current Expenditures on
Education which could not bé explained by our theory, the other two
conform ;o the dictates of our theory of the budget realization.
It should be noted that, whenever necesgary, the effects of seasonal
factors and of possible bias have been included in the estimated ‘
equation in order to get a mofe efficient test of our theory.
Cap1t31 Expenditures are found to respond positively to varia-
tions in Total Budgetary Revenue and to unrealized Capital Expendi-
tures in the past all of which is consigtent with sto;k ad jus tment
mechanism. }

As fgr as Provincial Borrowing is concerned, the use of the
Tobié model permits us go identify the beginning-of-month cash and
the beginning—of-m;nth stock of)ioan; and Advances as the explanaiory
variables. 'Hofeover, an examination of the implications of the |
- estimated ;quation shows that the model discriminates very well
between non-borrowing observations and borrowing observationms.

The unrealizea.déllar value of~Loans and Adwvances was found
to be maiq}y explained by the unrealized dollar value of Borrowing
and' beginning—of-nonth cash 1ndicat'ing that Bortowing 13‘
flexible'thaa~ienﬂIE§'§;a—:;;:‘I;;ding depends on cash. )

. The imteraction petween the stock and flow variables in explain-
ing borrowing and 1éading activity presents an interesting‘seqnéhce
of adjustment. Ipdéed ;urrent borrowing affects currgnf lending so

~ v N .
that the beginning-of-month stock of Loans and Advances in the next

L}
s
-1#




of stock ad&ustment in flow transactions, for the difference between

‘commercial policies in 1971, and the effect of the Federal election

month borrowing is different than expected. It is a cumulative stock-

.

»

period is different than éxpected which in turn means that the next
. L

r

flow adjustment mechanism. This result is not only consistent with

our theéry bqf'it also feetesents the first direct test of the role °

desired stock and the actual stock is an observed variable in our = '\\\\
3 @ .
data set. UThis direct test of the role of stock adjustment in flow

transactions is also carried out for the excess demand for securitieé‘

- A

and it is-shown to be significant. Hoieovér the excess demand for

Special Invesfment Fqu Securities is also found to be explained by

v

the exchange rate-hetween the U.S. and Canadian dollars and the

interest rate on three to five years Canadian bonds. Finally, it is

also affected by unexpected events such as the move from a fixed to
o : = Y . T
a floating exchange rate in 1970, the change in U.S. financfal- and

*

in 1972, as captﬁred'by duyhy variables,
Our lasf trgusaction isithe End-of-Month Cash which is an .

identity for the End-of-Month Cash is always equal to the -t
. e 2
flow transactions and the Beginning-of-Month Cash.

* .

In a last sectiom,'a skeleton of the obtained nodgl is presented

v

and gives us ihe‘bdéis for testing different gequences of adjustment. A

As we gaid.earlier, the sequence of transactions ‘18 itself an empi-

rical qﬁgstion. In Chapter Six, we begin}b§ presenting the strategs

used tb~find the "most'likely sequence” of tramsactions. . The aﬁpli-

cation of this research strategy to. our daba set, gives us the "most —
- ) '

D
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likely sequence". The sequence which tesults is: Total Budgetary

-1 L
Revenue, Current Expenditures on Educatjon, Current Expenditures on

Other Goods and Services, QQbital-Expenditures, Provincial Borrowing,

>
Y

Loans and Advances, Special Investment Funds Transactions and Cash

Operations. This results in a-®omplete recursive Eystem of equations

~--

with all the significant‘exogenous variables and all the significaﬁt

and non-significant transactions variables implied by the sequence.

E

.Using that system of equations, each e.mpirical hypothesis obtained
from the theoretical model is considered ig\éach equation in order

to evaluate the extent to vhich:Our theory has been teéied. In'doing

S
L)

this, we stress the uniqueness of our empirical results and evaluate

—

P

- e . N

their weaknesses.

> “Chapter Seven presents the resuits of the simulation analysis -
in order to shed more 1light on the cash flow of the Govergment of

Alberta. By presenting tﬁe dynamic as vellvas the change 1q_the

.dynamic multipliers for each endogenous transaction we are able to

-

R
analyze the inl:ertemporaI implications of the mdel and to get a

-» )

better understanding of the economic behavior behind the Alberta's -

-

* Budgetary Realization Process. > ) 2
.The concluding chapter presents a'bummary.of the major resulﬁs -
of this'atudy»and outlines euggestions f8r furthor;théoretical and
emprrical reseorch in the'general ared ofxtoe theory of ﬁ;\Pned and

actual behavior in disequilibrium situations.-
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INTRODUCTION TO THE,THEORY OF PLANNED AND ACTUAL BEHAVIOR
4

Introduction

-

Our objective is to de‘ive a model that will explain the dif~
. Y

ference between planned and\actual transactions in a market economy.
s . H

The purpose of this intro&hqtion is’ to show how this problem is

intrinsically related to the.fundahental question of how economic

L]
Y decisions are coordinated in a market economy. In order to accomplish

e

RN
this task, we will review the differed! agéroaches to the problem of
thé realization of e;onomic plans. 1In Section 2.1, the n;o—classical
world of exchange will be described briefly and it will be shown that
in such a world the problem of the realization of plans is not an

important issue because the underlying organization of exchange simply

d .

rules-out non-coordination. Section 2.2 presents a brief summary of

what we shgll call the Realization Function Approach as presented by

Pl

Franco Modigliani and Kalman J. Cohen in their unfortunately neglected,

-

book..1 In Section 2.3, we will see how their anaiysis can be used

to extend recent work in tH; area of monetary theory relating to dis-

equilibrium dynamic.

9
-

- lPranco Modigliani and Kalman J. Cohen, The Role of Anticipations-
apd Plans in Economic Behavior and Their Use in Economic Analysis and
Forecagting, Bureau of Economic and Business Research, University of
Illino;s* Urbana, 1961. : -

o~ -
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! Section 2.1 The Neo-Classical World®of Exchange . '

Consider a perfectly compéfitive market where a unique and
_stable equilibrium exists, say at point E in Figure 2.1. In order
to see the &ffect of an autonomous change in demand, we conduct the
¢ - ~

following conceptual market Q;periment.l Suppose DD shifts to pip?

so that a new equilibrium is reached at E! in Figure 2.1. This is a
market experiment in thé€ sense that the independent variables- are the

" tastes of the consumers, the-di%tribu;ien“of endowments of stocks

——

““(which underly the demégq curve) and the technology of production
(wh underlies- the supply curve). The dependent variables are the
pgplice quantity. .

P

Given th& market equilibrium price we tum to a conceptuq} indi-

vidual experime;E\ to dexive the individual demand curvé. It is an”

individual experimedt\in the sense that the dependent variable is the
. 8 h
N .
quantity demanded by eash individual and the independent variables

L 3
are market prices, tastes and endowments. By varying the price of

one commodity and keeping evérything else constant we can derive
such :a demand curve with all 123 usual properties. Given individual

demand and supply curves we find the market demand and sdpply.curves

and the properties of equilibrium. \\ '

If the system goes out of equilibriwm it will return to equi- ’

e,

1Don Patinkin, Money, Interest and Prices, 1965, Harper and Row,
1965, pp. 11-12, .

21b1d., pp. 11-12.
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' .Libriun_éebording to the laws ¢f supply and demand which can be ~ °  ° .
T summarized by the following dynamic adjustment process: ?
j‘.: dP - ’ * 0 .\ -~ - ¢
) 3t k) ' : . '

» ., i ‘
where .. .

D = demand ] . —

. §: = supply . 7 . .
k >0. " S . .
. N\

That is, an excess demand situation resulte in an-igcrease in price .

and an excess supply situation, a{dec;ense in‘brice.' This islthe

most basic eipression of . the law of supply anu‘démand=in a perfectly

competitive market.® . o * B

>

This neo-classical theoz}-\& applied to a wor’id where there
’a exist three major activities: consumption, production and exchange

The assumptions underlying the consumption and broduction decisions '0“
. I

‘ are usually made explicit but those underlying the exchange process : .
{

are much less explicit. The implicit "nee-classical" teehnologyiof
} exchange is best understopd by recognizing the role of the theory of
. ° taAtonmement underlying the dynamicé of amy market.

. Suppose that the demand curve shifts in one “market, theén at P= F
where P 1s the equilibrium price, the demand is now greater than the '
Sy n .
o
supply, therefore P is nOnlongeréfn equilibrium money price and ‘

e reiative prices‘afe no longer equilibrium prices. How will the new

b

a2 . < °

. An interesting exposition of this'law of demand and supply is
\ to be found in A. Leijonhufvud, “"Notes on the Theory of Markets",
2 Intermountain Economic Review, Fall 1970, Vol. L, No. 1, .pp. 1-13.-

S - ' i [ ¢
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‘equilibrium price, P beireachedf As Clawerl and Arrow2 have pointed

., [
IR

out, in a perfectly cogpetitive market everybody .£s price taker o ?

~ k]

Therefore the question arises: Who will determine the equilibrium
/ . -4

priééé The Neo-Classical Wdlrasian.fheory answers this.question in C .

” .
‘two wags'i by thgyexplicit tatonne?entﬂtheory or by the igplicit ~

versi‘on of it. o

In the explicit version of tatonnement
[ i ! Y . .
there exists‘an auctioneer who provides in drmation qnd exchange ser-

. oo, .
B

vices costlessly. - Each. market partieipant knows' ‘the. prices and qual-

S

theory, it is assumed that

-

S

ities of the goods and>§laces orders to the auctioneer who r;gisters

each demand and supply Qrder. When the orders)qf/ﬁinconsistent the
»

auctioneer ch es the, prices and communicates ‘the new prices to eath

. A eejL

4 A ’ ' -

kr market participant whp submits ngw ordgrs accordi g to theSe new

L]

- -+ .prices. Each stage of the tatonnement process cozresponds to a new
.set of indiviﬁual experiments. When orders -are coneisteut ;n each’

market the prevatiing market prices are equilibrium prices and exchange
s ' - . - . .

takes place.3 - . ) <L . . ) ot T

. B ' The implicit version of the tatodhement process argues that the SN
- C e ' LI E v )
. - assumpt!on ‘of price taking does not mean that nobody fixes the current

. . . R
- N N - x . -
. . . & .-
- . .2 od ; Lo ‘ 1
»

ve .‘ . e, IR; “Clower, * "Some TBeowyeof an Ignorant Honopolist“ Economic
4 Journal, Decembér 1959. . - , o
ZK J. Arrow, "Toward a Theory of Price -Adjustment", The Alloca-
tion of Resouxces,.M;. AQramowitz, ed. Stanford, 1959.

L -

o ) 3Note here\tha§ anotlier version of this theory is the, recontract- ‘.
‘assumption but the underlying postulgtes are the same, namely the B
cogt of information and of, transactiona is séro so that it is

rationg& for tradere to recontract. - ’ = .

)
o _ '. .
- ‘. LN . , i} .
» ° . [N * ' R
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price. Consider aeén exaq:ie a firm' if a perfectly competitivé sit-
'uation. If the Firm tfies to fix a price higher :haq, the equilibrdum
-price in the market, theq. the number of firms being very large, alil
demamders will be able to buy the comnodity from other suppliﬁfs at a
lower price. Therefore the firm will fiit: price equal to the market
equilibrium price in order to'maximize profis. But if the current
price in the market is not thé equilibrium price, who will. fix the

current~ price and ag:cording to what rules? Hhat are Ehe costs of -

changing the price.? These questions are left unanswered in the model

s
3 -

.. [+9
and we must rely om, the explicit neo—‘walrasian titonnement prqQeess.

'- - One might argue that while there is no auctioneer in a
_\; l - o

- combetitive situation, the #bove argument is not vali,d for the case

of mon0pqu, monopson;y and other imperfect narket structures. Let us

_consider the-case of a monopoly. SAs Clower states it: '"the first

thing which scrikea ‘one here is- the pgrfect econtrast  with the compet-

R " - . -
itlve situation: for the problem of current°price setting is.,already
e ) )
L]

solved while’ the problem of. ‘determining market equiiibriuxﬁ'is essen- -

. : o~ -
tiall \mto‘tiéhed,"l for it is assumed that the monopolist has perfect
1ally 3 - as 3t ha

(]

infomﬁion about the demand of -the market. If hog%ver, the market

demand is, as it should be, a8 planned demsid, 'i: Jcould ‘be that the
‘. -
monopo,list 8 ‘élans in terms ofa price and qmtity are not consistent
. ~

M.ﬁgdeuhndera plm What will be the rulee used to change

s ! ln. Clower, "'Cmpet.ition. Mopopoly §rfd the Theory of Price s ¢
Pakistan Economic Journdl, p. 223. ) K
1 £ - . - .
4 ¢ . . _ $
. q \.4 s ¢ - ’
. . 9
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. prices? Who.will make the plans consistent? The model does not
answer these questions.1

. We can then say that: "The main difficulty in the past has been
\ - .
for monetariktheorists to emancipate themselves from preconceptions

carried over from conventional value theory, the whole of which rests
on an essentially Walrasian conteption of exchange as a virtual pro-
cess in whith the trading plans of a set of individuals are costlessly

coordirflted by a central authority whose only explicit function I.‘to

.~

determine a yector of exéhange rates that will permit individyals to

—_—

carry out at least in principle a sgrieé of mutually consistent and

beneficiai.transactions."2

Hence the major implications of the neo-classical technology of

exchange concern a) the way in which transactions are carried out,

and b)’ the role of money in such a world. We deal with each of these

-
L

in turmn:

o A. The Exchaqgg Process

.

\ S In the neo-classical world, exchange is not considered as an
economic activity. Value theory studies the use and allocatipn of

fésourcet‘in ptdﬂuction and consumption. It does not analyze the

* P

il

e Y 1For an essay on the dynamics of prices in a monopolistic sit-
uation see R.J, Barro, "Theory of Monopolistic Price Adjustment",
Review of Economic Studies, 39, January 1972; and also R. Clower,
"Some Theory of an Ignarant Memopolist", Economic Journal,
December 1959. :

- ZR. Clower, "Theoretical Foundations of Mometary Policy", i{n-
. Monetary Theoty and Mone tary Policy in the 1970, ed. C. Clayton &

¥ ~J.C. G{lbert; R. Sedgwich, Oxford ggiv sity.Press, 1971, p. 16.
‘ v, ' . -'r—\
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> resource allocation problem in the exchange process.1 There is no o

need for it because the aucéionee; provides the exchange service;

c93tlessly. The grice of exchange serv;ces_is zero because it is

idplicitly assumed that the‘supply of these services is always lérger >

% than the demand for them at any non-zero price. Since the costs of . a
excﬁange and‘cost of bargaining are zero and since the aeftioneer
fixes th; byrtent-pricés, 1t‘is rational for the traders to recon-

tract until an gquil}brium is reached, and to make transactions only

in equilibrium. The theory of planned behavipr obtained by conceptual

-

indiviéual experiments is an adequate theorv in such a world because

it is precisely the planned.behévior wvhich determines, by tatonnement,

€ ) 5 . .
the actual price vector which is the equilibrium price vector. Prices .-

_ are EPt determined by actual transactions but'by‘virtual trans;ctions
coordinated by the auctioneer. The allocation of resources is con-
> : sidered the wmajor problem in’ this econoéy not the caordinaéion q[—h
economic activities between actual transactors. .

- Ip brigf, 1n<€g: tdtonnement process, the auctioneer ensures that ~
. .

~
.

prices can act as signals and incentives to coordinate economic ac-
" tivity in an optimal manner when decision making is decgntralized.2
xlThus,-with respect to value theogy,'the presence of an auctioneer is

the sine dua non for the system to reach the eduilibriun‘éolﬁtion.

» .

s

~ . 4. Hirshleffer, "Bxbhange Tﬁeory. The Missing Chapter”,
' Western Ecoqgmic Journal, 6 1973, pp. 129-146.
, 2Axel Leijonhufvud On ‘Keynesian Econonics and The Bconomics of
- Keynes, Oxford University Prees, 1968, pP. 390-394.
! ' . -

~
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without any coordination problem. The determination’ of prices and

quantities is thus independent of a%actual exchange pracess.

B. The Role of Money in the Neo-Classical World \

.

> The necessary and sufficient condition that ensures the perfect
realization of plans in the neo-classical model, also precludes the

ﬂecessity of the use of any commodity as a means of payment. This

_ condition is the nature of the undetlying technology of exchange. In

other words, the’proposition concerning the perfect realization of
plans has as a corollary that money is not useful in the model. An
intuitive demonstr;tion’of thPs corollary is tﬂ; following: the
famtliar budget ;onatraiﬂt asserts that "no tran:;ctor consciously
_plans to purchase units-of any commodity w;thout at the same. time
plahning éo finance the purchase either ﬁtgm prog;t receipts or fr?m

the sale of units of some othef coﬁmodity."l This logic implies that

any goods may be traded directly for any other goods, which is to say

that all commodities are perfect substitutes as a means of payments.2

.

~

This is so because the full value of ény goods can be instantly

realized., ‘
Thu; the familiar budget constraint impiies that all goods are

sources of effective demands; consequgntly, there is no need for

money as a medium of exchange. To complete the demonstration we only

L
4 -

1R. Clower, "The Keynesian Counter-revelution: A Theoretical
Appraisal; in Reading in Monetary Theory, R. Clower (ed.), Penguin,
p. 285.° . A '

-

2R. Clower, Foundations of Monetary Policy, op. cit., p. 16.

3
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need to say that this familiar budget comstraint can be written under

thé' condition that there are no transaction costs. A sufficient con-
Y dition for this Ls the presence of ar.auctioneer who is coordimating

\J -
exchange at zero costs.

~~

This corollary can be further ii)qgfratéd by comsidering Patin-

kin's modtll‘ﬁs reptqﬁgntative of the neobhlassical model. Here,

Ped

money is unique because it is the only good that has the required

) \

characteristic of being liquid. But in Patinkin's parable liquidity

-refers to fhe trahsactor'é ability té give money to the auctioneer
when he calls on him. If he is not liquid, he may suffer some embar-

rassement, but he will not suffer from not being able to carry out the .
‘ '

transaction for which payment is required since all transactions—Tave

——

- -

been finalized dE—Mqﬁéay on the basis of virtual earning powers. His
virtusl earning power ensures that if he was not able to back up his

demands with immediate actual means of payment he will be able to. do

so sometime before the week was over. In Patinkin's parable, then,
money 18 not required to give market expression to notional demands

and thus make them effective deﬁands. The auctioneer takes fare of &
. Ty

that. - ‘ - . /

: In such a world, the search costs associgted/m/ith the necessity

Sf double coincidence of wants and of timing of transactions are

s . T
-

reduced tf zero; transaction costs are iéro. There is nc need for o

the {nstitution of momey for "money ie a cipher in such<a world as

this for its only apparent function is to serve as a store of value -~
& ' ' ' ‘

- s ! v

oo

1D. Patinkin,'uoney, Interest and Prices, Qarpef and Row, 1965.
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a function :ézc would appear to be better served by assets that have
y a poéitive income yield."1
In brief, in the neo~classical world of exchange, the coordina-
rion of economic activities is éxogeneously assumed by an auctioneer.
Thus the realization or the non-re;iizatioﬁ of plans is irrelevant to
the system. In such.a world, actual transactions will aiways be
planned transactions because plénned transactions (the relevant ones)
* are only effecfed’@t equilisrium prices.
If the neéo-classical model does not explaiﬁ how pians are real-
ized, recent 52velopments in economic theory do provide some preli-
‘minary dnswers té thiplquestion. One of these de§elopments is the
analysis of;f. Mofigliani and K.J. Cohen on The Role of Anti;ipation
‘ and Pians in Economic Behaviour and tﬁeir Use in Economic Analysis
. \\\\\\~\-\;;z\§3?2caatin&;z ?n the next section, we shall briefly re;iew their

. —
e —

/ contribution ‘in order to illustrate how-the reallzation of plans 13

related to the coordination of economic activity. We will see that

~ .

. \
® their analysis is a step toward a theory of planried and actual beha-

vior.

2.2 The Realfzatiof Function Approach

» 2 —————
——

In the early f;fcies, econometricians and forecasters had rec< .

ognized the importance and usefulness of ex ante data in fd}ecébqing

- . *
’ . 3

1Rr. Clower, Ed.,'keading¥1ﬁ Monetigy Theory, Penguin, p. 20. ~

’ 2Bureaix of Economic and Business Research, University of I1141-
nois, URBANA,- 1961. It is important to note that an extensiye eco-
nometric literature exists on the subject as reported in Modigliani
and Cohén on pages 158-166.

’ .
- - -




\ 21

and econometric research. In this sensé, the existence of ex ante

date permits the development of many hypotheses concerming the ques-

tion of how the realization of plans is effected. Howeves\ the theo-

1

retical framework underlying these empirical results” was b;\and

large a weak one, until the publication of the work of Modigligni and ,

~ Cohen.

Indeed, '""One of the major goals of their project has been a sys-—

tematic exploratien of the possible use; of statistical da;; bearing‘
on anticipations and plans of firms both for the purpose of increasing
our understanging of economic behavior in general and‘:k decision-
making by firms in particular and for the puspose of increasing our
abiliCy to forecast general econoamic activity or components thereof. n2
While it is not posgssible in this thesis to discuas the full extent of

the Modigliani~Cohen contribution, we will present the crux of the

approach as it relates to our particuls ocUs.

We begin with the decision-making process used by the authors.
This decision-making process is applied to a coﬁpetitive firm and
anolves four different ste;s which they repkesent by a series of four
equations. 'Thé first three equations constitute the structufal model. .
The reduced form of fhis model givés thé fourth equation called the
general,behavior function. WGiven ex ante &ata, it is then possible

to forecast the value of the actual behayidt. The extent to which the

. \
%Hodiglianl and Cohen, ibid., various references quoted in the‘
text. . ‘ .
2 ‘.

."Modigliani and Cohen, op. cit., p. 9. | . -
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actual courselop ac;ion devianes from the eecision expreesed by Ehe

general behavior function is measured by the realization'function. “‘_
This is why we call their model gﬂé Reél;zatign Function Approach. =
It seems appropriate,to devote‘?ome time to ekplain these four steps. '

f—

1) The Decision Function The Decision Function of~the firm con-

sists of deciding on an optimal next move in a multi-period decision:
making process. "The next move which is ohosen can be‘regarded as the
'solution of a c~-:§rained maximizacion problem, it 1is "some function

of the initi:: conditions and the amticipated fufure constraints.

A
Now %he antigipated constraints for any future period depend only

opoti the anticipated initial conditions at the start of that period

and the anticipated behavior of the environment during that period."l

(i1) The Enforcement Function: "Inasmuch as the anticipated and the

actual environmental behavior may differ, the anticipated and the

actual constralnts set may not be the same...therefote we cannot say

.chat-the move actually made necessarily coincides with the decided

) move "2 They assume "that b no requminuccurs vithin the 'week' and '

.that decisions made on Honday are carried out in a routine fashion.
. akenever possible and ﬁdjnsted in a routine way whenever they are not
- " " feasible."3 The enforcement function specifies the move actually

made'by the firm both when the decided move is feasible and vhen it -

e

AIMn’ P 97. ) ( ‘ o ‘ . ' ' -
21bid;, p. 98. | SN |
. 3Ihi~dt > p . 98. ) ’ ) : . c ‘ '




is not. The arguments of the Enforcement Functioﬁ are:
. .-
a) The decision of the t th week.
b) The initial conditiomns.

c) The anticipated relevant envirommental  behavior during

_ the t-th week.
’ — .
d) The actual relevant environmental behavior during the
¢ th week.l TN\ A

(111) The Anticipation-Function: Interpreting initial conditions

in a broad way to include not oﬁly current gbnditions but also past

history, the firms' anticipations of future environmental behavior

L) &

can be expressed as some function of the initial conditions.2

(iv) The Behavior Function: By appropriate substitution, the firms'

t th period behaviof is expressed in terms of the-initidl conditions

and the relevant environmental behavior during the t th period. The
L J

resulting equation is called the general thavior fﬁnction; This

-

behavior function of the firm during any period, is in fact a reduced

form model of the structural model expressed by the first three func-

s -
3 ) ’

L . . . -
. .

tions.

(v) The Realization Function: The authors then.show that the

avqilability of information on decisions and underlyiﬁg plans enables
'\ . . : .

" Lrbid., p. 98. (.

M_o 'Y pi 100' -
3Ib1do s p.hloo. . ~o h ‘ - . '
C— -

.2
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them to forecast correctly the value of the aqtual beﬁavior. However,
if anticipations- are disappointed, the planned decision will differ

from the actual behavior.,_The'Rgalizption Fublction ig thus defined
. . ¢ Qs . -
as_a measure of "the extent to which the actual course of action

deviates from the decision, i.e., decisions fail to be realized.‘as

a result of errors.of anticfpatiqps;"{ - .

™~ N - \‘:
. In brief, the decision of the firm during any detision period

b4

involves three distinct steps: . .

s -

a) the initialﬂconditions, acting through the anticipations .

"

L)

function, determine the firm's anticipations (as held at '

Pl

the.beginning of that period) of all relevant future
- ' environmental behavior. C
b) the firm's anticipations 8f the relevant future environ-
- - ! '
mental behavior and the jnitial cond;;ions, acting through

*

the deqision fynction, determime the firm's decision fot

its next move. - . . v
\J T .'- ’

b e . .
s ¢) the decided next move, the anticipated and actual envirog-

- -

- menta‘.f behavior dur‘.l.;g the next period nn? initial condi-

. } v .
tions, acting through the enforcement functiofi, determine

the firm's actual move during the next Perigd."z ’

Modigliani and Cohen obtained their results by recognizing the

empirical fact that informstion in a market economy is costly and
. *

-7 lipia., p. 118. S .

2Ibid., .
“ .

’
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that economic agents need to pi;n.over many pfriods. It is one step
away from the neo-classical world of exchange, namely, that the under-
lying system of communication is not characterized by an auctiéﬁeer
who prevides information ab®ut current and future.prices in a costless
way. fhis analysis shows that the problem of the realization of plamns
is related to the more fundamentai problem of the cpordinatién of
economic activity. "

However, there is.a missing piece in the model, namely, the
process of exchange, ;g';llustrated by the ambiguity of the enforce-
ment function. The basic postulate.bf;the approach is that it relies

“on the classical approach of general equilibrium analysis."l This

. postdlate is used in the assumption: that "no replanning occurs within

. the week and that -decisions made on Monday are ca{;ied Oué in a rou-

’ -
DI .

tine fashion whenever possible and adjusted in a routine way whenever

2

. they are not feasible." In 6@her words, there is no replanning but

* adjustment can be made during the week! The ambi of this

assumption illustrates the need for a theory of planned and

behavior that dhows \the role of the exchangé procesas (1'Q$ the rul

) \\under vhich'gxchange is effected) in the realization of pFans. A
towardy guch a theory is achieved by the recent approach to monetary

~phenomena,where disequilibrium situations are possible. This approach )

is the- subject of our next sectionm, ) . N L

L4
.

2A. Alchian, "Information Costs, Pricing and Resource Unemploy-
ment" in E.S. Phelps et al., Microeconomic Foundations of Employment Py
and Inflation Theorys Norton,,}970.

. , Y

1bid., p. 85. ' -
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2.3 The Money and Exchange Approach-

Y

The recent literature on Money, Exchange and Disequilibrium

aréues that the actual process of exchange is not characterized by-a -

central authority who coordinates the economic activity by providing
information and exchange services costlessiy. Therefore, the neo-
classical world of exchange does not represent a satisfactory conceﬁ—

tual framework to analyse the mdnetary phenomené in a decentralized

market econmomy. Given all the anomalies of the Walrasian paradigm,

the Money and Exchange Approach tries to answer the following ques-

tions: .
vy ~
. -~ 14

(1) .What is the effect of informationccosts‘oq;the price

adjustment mechanism in any: market° How capn information
e :

costs explain the uni:g;ogmen: of resources? The starting

point for this in the literature is Alchian's article gn
. . e

"Information Costs, Pricing and Resource Unemployment."l

(2) How does the absence of an auctioneer establish the need

for the institution of organized exchange and the‘use of

o

£
money as a medium of exchafige?

(3) How does a market disequilibrium sdtuation affect the t

- decision-making process%f narket participants?

S .

More .generally, "the central issue in macroeconomic theory is the

extent to which the economy, or at least its market sectors, may
. ’ .

bl

g LS
.

lA. Alchian, "Information Costs, Pricing and Resource Unemploy-
ment" in E.S. Phelps et al., Microeconomic Foundations of Emﬁloxggnt
and Irnflation Theory; Norton, 1970.

-

0
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-of Economics, 1973, p. 20 and p. 39.

v
L3 .- -

propeddy be regarded as a self-regulating éystem. The social problem
to which the issue of the system's self-regulatory capabilities per-

tains we may term the coordination of ecomomic activities. The refer-

ence is to coordination of desired safés and purchases at the market

level; full coordination for our purposes means simply that existing
- ) ’ ' -

markets clear; it does ndt mean efficient allocation."! o

Without reviewing the existing literature on the topic let us

summarize the argument: Arman Alchian's 'aﬁalysisz establishes that
in a world of information costs, it will be optiﬁSl:-in some cases,

N S

to have price inflexibility as an information economizing device.

Consequently, prices will not adjust instantaneously to clear the

L ]
markét and there will be trade at false prices. ‘"A given market faiisC

to clear when the aggregate sum of the quantities that all buyers wish

-

to buy in that market do not'equal the Qggregate sum of the quantitié;‘
L] . - ‘o

- that all sellers wish to sell in that market, in which case, some

potential buyers or sellers are not a'ble"to‘ buy or sell as mych as

they wish."3 , _ - e

Under- the ibilit f ket dise ium we t distin-
nder poss y of mar ?u$l$hr um mus t:
guish between two concepts of demand. - "An individual's unconstrained

\
(notional) demand for a commodity is a schedule or function that

., I

1

Axel ¥8ijonhuvud, "Effective Demand Failures", Swedish Journal

*
~ .

-

. 3D. Tucker, '"Macro-~economic Models and the™Betand for Money

{ Zalchian, op. cit.: .
under Market Disequilibrium," Jourmal of Money, Credit and Banking,
Feb. 1971, p. 61.
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’

specifies the quantity he will purchase, ;providing he is able to buy '~

.
-

or sell the quantity he wishes of every commodity at today's prices,
subject only to a budget cghstraint, His effective demand $pecifies.

the quantity he actually attempts to obtain by making an explicit

nl ThM® is so .because undé& market dis-

'e

offer 1n the market place.

equillbrium, transacto;s.on the 1ong side of the market will*encounter

quantity constraints. They will be unable to sell or buy as much as'

1

they wish. This will makqﬂchem :gvise their original planned expen-

ditures and offers. Therefore, the relevant marEiF demand inia given

market is:the effective demand curve which is a function of the same

8

variables as the notional demand curve but Lt includes-the difference

- & .
betveensexpected and actual transactfon quantities. Only when

Y, ’ . :
expetted and actual transaction quanffties are the same will notional
IS ’ o
and effective demands coincide. This lagst statement has been calle
- * -
the "dual decisidn hypothesis. n2 .

The dual—-decision hypOthesis is an attempt to specify the conse-~

_quences of non—p:icq rationing on qctual market behavior. If the

' -

dua®-decision hypothesis is acc;pte&, there will be somé sp111¥over

effects;_in‘the sense that a quantity constraint in one market will

affect the quantity tranaactgg in another market.+ )
[N [
“ . -
' )
’ ’ . r/ ' ¢ ‘
ibd., p. 62. e | @y

ZR.nCIOQer "The Keynesian Counter-Revolutioa: A Theoretical .
. Appraisal” in Readipgs in Monetary Theogx, ed, by R.W. Clower,'

P 287 . . . L.
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Two major points of disequilibrjum analysis are thus: .
< . ¢ ’ L .-
. , -t ?
“’ - ' 1. How can information costs explain disequilibrium phenomena
. | B . -

)

. such as price stability, queuing, mass inventory holdfng and non-price
. . - rationing? Related questions are: When is it q’pnomica}ly optimal

to change pricé, inventory, speed—%p delivery, etc...? These questiong

refer to the rules of exchange in a given  market. ) T

o

-

2. 'What are the counsequences on the ‘economic behavior of market
participants who encounter noh-price rationing, qgeuing, surplus, in
' a money-using syétem? Wﬁag is the role of money in such a situation?

Consider for example an individual encountering a constraint on the

amount of labour he is able to supply at a éiven wage rate, he has

the choice among at least three q&ternatives: ) -

.

ﬁ) He can revise his consumption Blan by the exact amount of

. the constraiat impose® on his excess supply of labour.
. 2]

3

b) He can decrease his cash holdings by the same amount of
his constraint and hence execute his consumptiSh plans
In this case his cash ding will play the role of a
- buffer stock. ‘ ° ‘

| »

: ' . c) He can decrease his énd-of-period money holding and
revises his consumption plans, i.e., some combinations ‘ A

a

' of a) and b). , o T

’
. ) ’ .,

All these questions concern the dynamic wonetarx,adiustments of

market participants in a world of information oosts.and under a

.

specific 1nst1tutiona1 exchange procesg. On these questions. there ’
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has been little work done, for. "to. formulate an explicit formal model

- that accurately portrays the dynanics either of individual or market

-

behavior in a monetary economy is obviously an extremely difficult

- R .

task."! However, Clower added that "we might learn a good deal about

the dynamics ol observable process of monetary adjustment and about

related possibilities for economic “control, i¥ we had access to infor-

~
-

mation of the sort that would be provided by a continuops cross-

section sample of a2 representative selection of tramsactors whose

asset holdiﬁgff‘sales, purEhases, and ineoag and expenditures werJ

= & a

recorded'in detai%’on a monthly or quarterly basis."2 °
. . ) .
I ’ ' ’ PRy
o — , \ .
Camelusion . o ; . T . P
L] - - ? .

. /7 '
We have argued that ‘the problem of explhi\ning }he differemce

between planned and actual behavior 1s essentie}@y one aspect of the

problem of the coordination of economic ach/ity. Indeed we- havé

seen.thag in a world of perfect coordination as 'in the,ﬂhlrasian T

swstep of exchange, actual and relevant planneo behavior are always

eqﬁal. Moreover, in a world of imperfect coordiration actual and
planned behavior are equal only if all anticipations are realized.

Finally in a world of. inf&mtion costs and cos‘ of exchange, where

L

the coordination is assumed by independent markets, actual and planned
[ s - - R

o
n -

lR. Clowgr, "Theoretical Foundation of Monetary Policy", in
Monetary Theory and Monetary Policy in the 1970's, G. Claytonm,
V.C. Gilbert and R. Sedwick ‘ed., foord Univerqég? Press, 1971,
p. 21, _ T A

ij.d., p.'za.

." ) -' - " .’J
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behavior would usually be different due to the exisfence of trading

»

~ at false prices.

-

The objective of the next chapter is to present a theoretical
4 . . ¥

model that formally includes the effects of unrealizéd anticipations,

unrealized transactions, and market rationing om actual behavior.

31




o CHAPTER THREE

]

THEORETICAL FRAMEWORK

JIntroduction

e

This chapter presents a theoretical framework which permits us

-

to identif§ the réle-of incorrect expectgéiong and of ;arket rﬁtion—

ing in explaining the difference between planned,trensactions and

actual transactions. Section 3.i spécifies_éﬂe {robled to be studied
by explaining the role of expecéations and the role of market ration-
ing using a specific concepéual market experiment. Section 3.2
p}eseﬂts'a microeconomic modei of a typical'transactor'operating

° under a given technology of éxcﬂange in a ﬁonetary economy. This
model derives the natdre of the relation between pi§n€§d gnd actual
transactions. In section 3.3 we analyse the ma}cr theoretical ana

empirical implications of tH;.mbdel. In sectfon 3.4, the theory

outlined in 3.3 is briefly related to‘th disequilibrium analysis

and the limitations of the model are-sketched. _ -
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Section 3.1 Planned aﬂd Actual Transactions: The Role of

Expectations and of Market Rationing

Suppose we observe the following variable‘ih a given market:

1) The actual quantity traded: Q, ¢ = ..

i1) The prevailing marizt price: P

iii) The quantity that was pladned to be offered by the -
suppliersi Qp

>

. A graphical representation of these observations is provided in

Figure 3.1. It 1is assumed, for example, that the planned quantity,

Qs is greater than the actusl quantity traded, Q.. We postulite that
the planned supply is some function of expected prf‘es ané that it is
conditional on,tﬂe realization of the planned trapsactions on all
other mafkets. For example, producers plan to supply Qp because they
expect the prices to be at a certain level/;ﬁd anticipate to be able
to buy the necessary inputs to produce Qp. In.other words, Qp is a

quantity on the "notional" supply curve. Now consider the following

cases:

CASE ONE:

Let us assume that expectations concerning prices and transac-
tions on all other ﬁarketg»yefe realized. This ﬁ%ecludes any poséible
shift in the "notional” supply curve due to wrong expectations about

prices in other markets or due to the effect of rationing in other

[ 4
markets en this market. Since-,.Qp is on the notional supply curve,

. N : -

34
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then the expected price pe is also on the motional supply curve S§

which we have dfawﬁilp ftgure 3.2. Correspordding to the notional

-

supply Qp is the expected price p%, i.é.,,ihe_deﬁand curve was

exﬁected to be D'D'. But the actual demahd curve was DD. Hence

market transactions will result in quantity Q, being supplied at

* price Py, i.e., the price of the goods is fixed at a nom- ibrium
. ® level and the demand side of the market dominates.
-

However, at the price P,, the quantity that the suppliers were
£ willing to offer was Q;, not Qa,.thus we can allocate the difference
between Qp, the notional supply and Qa’ the actual supply into two

separate effects. The difference between Qp and Q; is due to incorrect.

expectations concerning the actual market pricés; The remaining dif-

ference, i.e., Q; minug Q, is called market rationing. In this case,

the difference between the planned and the actual transaction is the
sum of two Eeims, the first one being market rationing and the second

one being the change in the quantity supplied, due to wrong expecta- .

tions: .
[Qp - @] = [Q - Q3 + (g - Q]

-

| CASE TWO:  ”

- . -

Consider the case ‘where expectations concerning prices in other

markets were realized but where the expected transactions in other '

€

. - markets were not realized and were such that the notional supply

curve shifted to the left. Also, assume that there were wrong expec-

tations concerning the market price and that the actual price was a
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non-equilibrium price.
N ' This is illustrated in Figure 3.3 where suppliers expected to
transact at poin% A by Supplying Qp at the expected price p®¢ But’
because the a;;ual price 1is différentvftOI—the expected price, sup-
- pliers 5evise downward their nbtional supply and move along their
notional supply cui;e from pointrA to point B. Due to_thé noﬁ-
realization of a tramnsaction in another market, (for example, a
shortage of inputs), the notional supply curve shifts inward to the
left from SS to S'S! so that they change their quantity to be supplied
from Q; to Q*; moving from B to C. The actual transaction occurs at F
where Qg is less than Q*; by the amount of market ratiéhing:

This, last -case shows that the differenée between planned and

actual transactions may be explained by three components:
i) The effect of incorrect expectations, Q - Q;.

ii) The effect of the non-realization of transactions in

other markets, usually called spillover effegts,1
k. _ ghk . _— !
Qp Q p'

- ‘% / . -
i1i) The amount of rationimg in. the market considered,
Q*;- Qa' .‘ ‘1——-— *

The next section presents a. microeconomic model which derives

" the precise nature of the relation between planned transactiods and

actual transactions.

* . . . L

1H.I. Grossman, "Money, Interest and Prices in Market Disequili-
‘brium", Journal of Political Economy, 70, Sept./Oct. 1971, pp. 943-961.

Al .

’ . L J
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3.2 A Microeconomic Model

LY

3.2.1' Introduction = . - : ’/

" The starting point of tﬁe liter;tnre\on the difference between
notional and effective demgnds.is ?atinkin's work on disequilibrium,
published in 1952.1 This argument is simply that if transactions
occur at nonreqpilibrium pr}ces, there will be unsatisfied buyers or
sellers. '"For example, suppoée tgat the array of prices is sucﬂ that
<« the amouﬁt demandéed exceeds the amourft supplied of both shoes and

clothing. Then, the pressure on the price of, say, shoes comes from.

/

two sources; first, ﬁhe gLyers who have not succeeded in obtaining
all the shoes-thefvwish to purchase at the given pifices; second,.the
buyers who have not succeeded in spending all they intendéé to (at the
glven prices) on clothing, and who redirect part of this unspent in-
come to the shoe'market."2 Patinkin calls the second factor a spill-
over and.mentions that notional demands! curves take into account only
the first of ;hese factors.

~”

. However, as mentfoned by H.I. Grossman,3 Patinkin did not pro- S
\ .

vide an analysis of the determinatﬁgp of the size of the spillover or

of its effects. Paréphrasing Clower® we can say that Patinkin's

- ’

lD Patinkin, "The Limitations of Samuelson'g 'Correspondence
Principle' ', Metroeconomica, 4, August 1952, pp. 37-43.

2

Ibid-, pp- 37"43. b
3.1. Grossman, ''Money, Interest and Prices in’ Market Disequili-~
brium", Journal of Political Econogy, 70, Sept. /Oct. 1971, p. 948.

AR. Clower, '"The Keynesian Counter Revolucion. A Theoretical
Appraisal”, in Reading in Honetagy Theory, R. Clower (ed.), Penguin,
1965, p. 282. | 2
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approach to this problem is not .consistent wifh the establishéd pref-
erence analx§is because it permité'transactors to revise their sale
and Purchase plans before the market prices have varied in respounse

to the pressure of excess demand somewhere else in the economy.

"Secondly, the supposition that price movements in one market are
governeé\by excess demanh coriditions in all markets is logically
equivaleﬂt-to the supposition '3t individual traders respond not
merely to absolute lgvel of prijgiling Rrices but also to the current -~
rates of change of prices. This-implies some basic changes in esta-
blished preference analysis to allow prices as seen by transactors to
differ from cﬁrren; market prices."l

Given these limitations, Clower proﬁoses the dual-décision | o
process in order to provide "a framework for analyzing individuapl
behavior in one market when in another market actual quantities tran-
sacted differ from the notional demands."? ) .

This dual-decision process has been generalized by H.I. Gro§§man}
In his model, there‘are three commoditi?s, goods, debt holdings and |
fnney holdings.( The-model supposes that 1f the transactor regards
himself as constrained in the goods market, then he will revise his
pians of debt holding and money‘ﬁolding. If he i; constrained 1n-the ’
financial mérket;’ﬁéngiii rgvisé'his plans of goods and money holding.

-

There is8 at least .one 1ﬁportant’limitation to this generalization.

L]

, N ' } ) ’ - ’
Ro Clowe:'? .OE‘O ‘gto’ p- 282. . ) .~ ,

H.1. Gros;hanl op. cit. p. 949.

1

2
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The model assumes "that the individu8l always demands - that is to
® L ]

say, strives to achieve - the-quantity which, given his perceived

a - .
constraints in other markets, he calculates to be optimal, although

this optimal iuantity may exceeé his percgived cons{raints in its own
marketﬂ:;"rhe gmbiguity‘of.this assﬁmﬁtion féflects itself in the
necessity for Grossman ;§ assume ‘that the individual "bases his
appralisal of the quantity constraints.dbon the actual current value

of the actual transaction."? There is no ambiguity {n this assumption
\ .

as such, and indeed it is probably a realistic assumption. However, =

given the unexplained technology of exchange in thé model, the assump-

- -~

tion implies, "a sigultaneous determination of the actual transactions. -

-

carried out in (all) markets by each individual." Grossuman's analysis

-~

makes it clear that logic would imply a recursive process involving a

. &£

- L

sequence of individwal and market experiments. Thus there are 1imita-

tions in Grossman's model, butthese limitations are the result of a -
more extensive analysis of tﬁe-dual:decisidn process, and they do
demonstrate the need for a microeconomic model of plan realgzation
und¥r a glven technology of exchange involving a recursive process.

The objective of the next section is to present such a model.

3.2;2 A Microeconomic Moqel

a) - The technology of exchange and the sequence of

transactions -~

We assume that there exists (nt+I) commodities consisting of m

1

24,1. Grossman, op. cit., p. 951.

L]
& ”

8.011 Gtoasmn, OE. Cit., pl 951. ~ s
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. B

L financial assets, (n-m) goods and one (1) money commodity. The rele-

~

N vaﬁt planning horizop consists of T timf,périods. Each tramsactor i .
possesses an initial endowment of one or more of the commodities at .
each time period. He ﬁnows with certainty his endowment of goods for

the T periods: His endowment of financial assets (or iiabilities) and

money coﬁgzsts in. the étockhoIding carridéd ove{ from previous periods.

Let us define M; as the béginning of period money holding and

xﬁ j as the endowment of the iepn commodity. Call B, i the value of the
» - - b4 . '

»
)

; Eh - - em~ T oe)
stockholdiqg of the j~"_ financial asset (1.e. Bt,j Pt,j © Xe, 40
The‘proglem facing this transactor is te ecquire via exchange

the’optimi} bundle of commgdities given the following t;cﬁnology of .

exchange. The economy is composed of n sthf,‘one for each commodity.
At each shop, there 1is g‘shppkeepet who fixes the actual market price .
R4 .

: L . . .
for éach commodity at each period and who organizes exsaﬂhge between
[} - ‘ . e
the seller and the buyer earning a profit on the difference Béfween

the selling and buying‘étiges. He ‘follows some ruleg.gé exchange
. -3 e . . .
which do not need to be §pecified in detail, except that pe is the one .

:

-uhO'perfdrms the non-price cationings dyring each period both between

sellers and buyers and amoph the market ‘participants on the rationed

lc
side of the market. It is also assumed that the shopkeepers have

. L 3
conndftgd themselves to post the price of each commodity in fromt of

their individual shops. In other words, there is a price list at each

'shop.1 - - .

PS - °

; ~

s, IA similar technology of emchange can be found in P. Howitt,
Studies in The Theory of Monetaty Dynamics, Ph. D. Dissertation,

Northwestern University, June 1973, chap. 2, pp. 39-35.




Given this simple technology of exchange, the decision-making

process of the transactor is as follows. At the beéinning of the

planning horizon, the individual does not know the ac&ual and future

ks

"posted prices" for each commodity, but ‘he forms expectations of the
4

ptice -of each commodity for each pexiod and holds these single-valued

expectations with certainty. Call the matrix of expected prices PE.

On the basis of- th&se expectations, he maximi;es his-utility subject

to hii perceived constraints. The sclution to this maximization-
v . ST

problem is the set of notional excess demands foxr each commodity for

" each time period, x: i This Blan is notional in the sehise that it is

based on the assumgtions that the prices vill be as gxpected and that
e . R

.

all planneg,transactipns will‘bexrealized. .

-

.~

Given Athis plan, the tramsactor begins to carry out transactions

following a sequence of transactions. The sequence of transactions is

. e ¢

defined as the order in which the transactions occur. In other words,

. under the described technology of exchange, the tramsactor is assumed

o to visit one shop at a time in any pexiod In theory, the economic ¢

¢ S——

interprethtion of the sequence of transactions can be either of the

- .o I
“Following/

. . -
The simplest case is to assume that the, institutional trading

arrangements of the economy impose the sequence of tramsactions on

. -

each transastor. For example, suppose each shopEeEPer has different

businesghours during the trading périod. Hence tﬁe sequencinh of

-

transactions is exogeneously given in this case.

- o k)
A moge interesting case consists in agsuming fhat there is a

o'

»

L]
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transaction cost for each transaction. Given the structure of the
- LI . - ’ .

transactions' costs, the transactors determine the .optimum number of,

‘ltransactioné‘in each market by minimizing thefe costs of transactioné.

The commodities are then ordered according to the ‘mumber of transac-

tions. The first commodity in this order ;ill be.traded more fre-
quently thar Eny other; and it will be EOSSible to eejuqt tﬁe size of
;;e transactions on this commodity more frequently than any other. :
But the list one inlthis order will be tkaded lees frequenf1§ and it

will be pUssible to adjust. the size of the transaction on that com-

ﬁodiéy leSS'frgdGEntly than .any other. 'Comgodities‘are then reordered:
the less frequently t;adeh V e being.the first commodity in the
sequence. hgwever, the mere fact tﬂatfthere are more occasions to
adjust the sizé‘of the “transaction for a given commodity, dogs not

say anything about ﬁhe costs of adjusfment.‘ Therefore, another way to
explaiP the sequence of transaction is to postulate that the transector
expects, that he will encounter quantity constraints and that he orders

\

the transaction according to the. following criterion:

Transaction A is to be ordered before transaction B if

transaction B is more flexible than transaction A.

To identify the degree of flexibility of each tramsaction he might use

H

the following defindtion: .
- .

Transaction A is said to be more flexible than transaction B

if and on&y if it is cheaper to alter the actual ai;e of tran->'

,.
f,

saction A\given a difference between the actual and estimated

_transactipn of B, than it 13 to alter the actual size of tran- -

-

-
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saction B given a diffe;ence (of the same value) between

the actual and the estimated transaction of A.

In fact this definition and criterion would permit the identi-
R fication of a sequegge,of a&justment sioply by:measuring the cost of

‘}@djustment for each transaction. However, a satisfactory explanation

of how the sequence of transactions is determined would imply the
construction of a mpdel wﬂich is ocutside of the present study. The

preceding discussion.will serve as a gﬁide-line to;getermine the most
”~

lilgély sequence ff transactions to be assumed in the empirical research.

As far as our theoretical model is concermed the preceding discussion

aims to explain the meaning of the séﬁuenée of fhe transaction. Ir the
° v . present model, the sequence of transﬁction is assumed to be exogenously
| determined and;to be_the same for each period. After we have described
the budgetary process fér Alﬁerta, we shall impose a sequen;e of tran-
- v sactions on "the various budge;ary items, . this sequence being largely
determimed accordiﬁg to fhe principle outlined above. ,-

b) The model

?

o The transactor is thus'stumed to_carry.out exchange by
- - followipg a given sequenceo;f trarisactions. ’
At the first shop, the transactor learns from the shopkeeper
the prevailing "posted prices" for tach é;mmodity f?r the current
: 4 period. Given his nofiomnal é;mand curves xg,i, he substitutes the

actual pries (P1(4...P1,1...P1,mf for the expected prices (P ...

Py,1%...P;,0®) and gets a aet‘of_excgss demands, which we call

P
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revised notional demands x: ? because they have the same functional

»
form as the notional excess demand but are evaluated at the vector P; B
instead of P;©.

» o

At that point, the transactor egpresses his revised notionmal

%

demand, Xx,? to the shopkeeper of the first shop; but he learms from-

him that he can transact only il,l £ X?,?-

He transacts X,,, ex-
changing P, , il,l of money for X, , and then revises his plans for all
other goods smwbject to the additional constraint that Xl,l = X1, -

This gives a_set of constrained excess demands xg'i. At the second
. » .

shop, he wants to ¢ransact:xf;2 but he learns from the shopkeeper that
. ’ c v N

the maximum he can tramsact is X1,2 S Xj,2. He tramsacts X1,z and .

again he revises his excess demands for all goods for each period.

That is, he maximizes his utility subigctvto his "cash constraints':

i e . .

Mg 2 2 Py o Xe,q : 1
a'-_l 9 » .
1=1,...n 4
. t=1,...T ’
. 4 . v
where'x, ;= (Xt ; © X¢, 1)
o and X{ 4 is the gross demand s

-
-

“and x° , is the enfowment :

€1 \ .
and to the additional constraints that the vector of prices for the ..
first period is’Pl and that x; ; % ix,x and Xi,2 * i:.z' This gives

another set of constrained excess demands. He then goes to the third

¢ . . ’

shop and so on up to the pth shop in the first period. In the second

period, he begins to carry out transactions following the same se-

-
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quence of tramsactions. This realization of plans via the process of

L

exchange goes on to the period T and in period'T + 1 a new transac-

tion plan is formed. .
As expressed in equation (1), the rules of exchange in this "pure

money economy"l impose on the transactor the following constraint:

.

Each buying transaction must be finapced out of cash and each selling
transaction must give rise to an ipcrease in cash. Therefore.at each
buying fransaction the money holding at any period must be greater '
than or equal to the value o{ the sum of the net excess demands carried

out up to.that transaction plus the value of the net excess demand of
-

the transaction considered. ~ : ,

.
-

In brief our transactor goes through-a multistage decision-making
process where the first stage gives the notional excess demands and
“Fhere the stage (t,1i) gives a set J? constrained excess demands.

The notional excess demands are obtained by solving the follow-

ing maximization problem:

-3

Max. U = U (x3,; *+ X3,1» X1,2 * X3,200++» Xa,m ¥ xe.“""’
‘o - “ o .
1 ¥ Xe,1000 X0t Xr,0) @

Subject to ' _ " '

i ' .
M 2 I p¢ : 9
t Q=1 t’a ‘xt,a ) ]

) Xt,

1 =r..0n
t I,QonT

[

[ 3

lR. Clower, "A Reconsideration of the Micro-Foundation of Mone-
tary Theory", Western Economil Journal, Dec. '67, pp. 1-9.
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-

n-m n
=M, .- LI P £ ) S +
Mt t-1 V=1 t-1,v “t=1,v j2n-m 1 t-1,j Xt-x,j
- n . n e
T . r® - B® + I $ . B® (4)
j=n-m+ 1 t-1,3 "t-1,] jen-m+ 1 t-1,j t-1,j
j o= 1,...T .
._. . -
Beoi T Be-r t Pean,y Xeer,j | Gt—l,j Bea1,j (5)
j 2 n-mrl,. ..n
t = 1,...T _
B =B ‘
1,3 1,3
j = n-m+i,...n
M, = N

L

Thg utjlity is a fuuctiqﬁ\ﬁf the quantity“%faaach commodity
AE .

. N .
transacted in each period. The sét of commodities includes all the

flow commodities and the stock commodities. Xe ¢ 18 a typiéal
. s i

element of th}s set. It is equal to the differencé between the
quantity transacted and the endowment. ‘The subscript (i) gefers to

the order in the sequence di transactions varying from 1 to n. Bt j
*

is the value of the asset holding (or liability holding) at the

beginning of period t. The subscript (éj'varigs from 1 to m and (v;

Pt,i is the price of t

varies from 1 to n-m.

period t’. is the rate of return on asset j in perlod t. §, 3
2

rt,j

is the exogenous 'rate of repayment if j refers to an asset or the

48




exogenous rate of redempiion if j refers to a liability.

Inequality (3) states that all transactiogs must be f;nanced ou:
of casRh so that money is the only medium of exchange. Equation (4)
defines the stock of money at éhe beginning of period t as the gtock
of money in the previous period less the total of all excess demapds
(including financilal assets or liability transactions in the previous

period{,plus the net return on all financial assets and liabilities

in the previous period plus the sum of all payments of financial assets

and redemption of financial liabilities in the previous period.

Equation (5) identifies the stock holding of a&y financial asset
or liability at the beginning of the period as the stock holding -in .
the previous period plus the net change\ln the stock holding coming
froﬁ the excess demana in the prévious period, and the repayment on
redeﬁption in the previous peripd..

Equation (6) gives the initial value of the momey holding and of
each financial_asset or liability. The choice variables-?re Xt,i's

. which in turn determine Mt and'Bc j given B and M, and the
]

0,j's

exogenous redemption and repayment rates & the exogenous prices

t,;'s’

and interest rades. All exogenous variables are expected.

The cqﬁstrained excess demands in period t and beforeitransac-
"tion 1, are obtained by gsolving the following maximization problem.

At t =k and 1 = 1; the problem is to maximize:
- e o v o , v -0
U= U(Xl’l ¥ X‘I’I L xk"‘yn * Xk_"n‘ T xkyl * xk,l

-— o o
preer K ger F Xiggher v Xigge Yo X, g 0t

o [+ ' . o .
Xk,n * Xh,n "?"'Xt,i ¥ xt,i ety xT,n +.XT,n) )

N .

-a




N
Subject to
k-1 _ i .
M2 L PraXeat TOProg X8 ®
as1 =1 . / .
-~ i=£, 2+ 1,. ;n !
i 1Y
e ;
e > * PraXea ;9
-1 - n
My M= & Ppog X1 - 2
1 $=1 k,i > i=2.
n n
L ‘r B + (10)
j=n-m+1 k.7 7k, J jen-m+1
/
o .
- M- - e
M = Mt-x )_: Pt—1,i. t-1,1
i=1
g e
I 6 B
. jen-m+1 :—1’.j £1,3 (o
. Bbx,j=8k,j+Pk,j xk,j-ék,j (12)
‘ LY
Btoj B Bc_l,j * Pt_lnj Xt‘luj - (13)
- 1
Beo1 7 Prug o S
M, = ﬁk (15)

4’\
1
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1

where Pt is a

P§+1 seee
r, is a
: ..
6t is a

. 8¢ ...

4

redemption rates

31

- . . 1

1 x n vector of actual prices !
P%, are vectors of expected prices

1 x m vector of actual interest rates

r% are 1 x m vectors of expected interest rates

1 ¥'m vector of repayméh(\and redemption‘;ates

6% are 1 x m vectors of expected repayment and

and B and ﬁk are the beginning of period stocks.

This maximization problem has gﬁe same struéi::e as the one . for.

notional excess demands except that:

i) - all excess demands for the k-1 periods are known and fixed

as shown in the utility functiom.

ii) the exce$s demand on the 2-1 transactions in period k are’

known and fixed as shown in the utility function and the

_cash constraint expressed by equation (8).

iii) cffe prices, the interest rates and the redemption and

repayment rates for period k are known and fixed while

the prices and -rates for the subsequent period are ex-

pected prices. and expected rates. This is why we-have

two expressions for the cash constraint, two expressions

for the

definition of the stock of money and the stock

of financial ‘assets or liabilities.

iv), the stocks at the beginning of perioé k are known and fixed

as expressed by the initial comdition (14) and (15).

Assuming that all the neceséary and sufficient conditions for a
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maximum are respected, this gives the constrained demands in period k

before transaction'?. The general form of the conqirained demand in
th f
périod t before the i~ transaction is thus: j/
c : e’ e, e b
Xt,i - Xt’,i (Pts Pt"‘l’ PT’ rt’ rt*'l’. :?T:’
N » 3§, , &8¢ 8% M, X, ,.\) j ; ‘ (16)
e Ceerr 0T Moo Xeqyy ' :
' * /
it(i) is a t by n matrix ldentifying past trahsactions, that is
] T
. ! ~
N . / oo
P PR S o,
‘ . N
_ | ’ ;
Xeqry 7| / : "
* Xt-l y ° . L L o': e & & & e xt—l,m
. B A AP 0. ..0
L ) : i
ncludes only /the i-1 transactions
nd xc Thus

Note that the last raw of it(i)

since it(i) is defined here for the

7ﬁc1ple:

relate the constrained demands to//the notional [demands.
/

)

Let us first state this pr .

/

H

PRINCIPLE: BELLMAN Principle of Optimality
"An optimal sequence of de%;pions id a




sequence of decisions for the remaining problem, with the stage and

——

state resulting from the first decision considered as initial con-

dicions."t - n ,

The implications of ‘this optimality principle can be expressed
in the following way. The initial stage, state and decisions may be

represented by

>

_ (p€& p€ - e _e e, e
@ = (Pt’ Pt+1""PT’ Tes Tog e T 6t+1"" N
e n n
6?"“Bt’ Mg, Xt(i)) - ,

this gives the optimal notional excess demands, xg i for t = 1...T
and for 1 = 1...n. It is an optimal sequence of decisions relating s
xn to(ﬂ by a functionm x . Thus the function X is the optimal
Ar,d t,i t,i-
- performance function.2 According to the principle of optimality, if
the function X¢ i-is the optimal performance function for the problem
b i

defined by @, it must constitute an optimal sequence of decisiong for

the remaining problem defined by @, evaluAted at

-
. e e, e é. e e
g - (Pt’ Pt"'l,'..PT’ .I't,_ I't+!,...l'rr, 6t’ ‘St+1’ 6T,
Bes Mid Xpqp)) . . o , —
Thus the function Xe i'ékpressed in (16) is-the optimal performance .
? 1 ~ -

fdn¢cion so that the notional e?éess demands can be written as

i .
&

>

t
1Dreyfus, S.E., Dynamic Programming and the Calculus of Varia-
tions, New York, Academic Press Inc., 1965, p? 8. ‘

2Michael P. Intriligator, Mathematical Optimization and Economic
Theory, Prentice~Hall, Englewood Cliffs, N.J., 1971, p. 328.
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n - e
X¢ 1 Xe 1 Peo
0, n,
MY Bl
where
X1,1 s
!
n -
Xt(i) -
n
— XT_,
n
Xt§1 s
;

. Y
In other words, the notional ek%cess demands for commadity i in-

Pe

.P&.

t+1’ 7T

Ty

n
: Xt,i-x’
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e e, e e,
Tose T ét, ..8T,
(17)
. XT,n
. .
- n

L] - L] L] "' * Xt-],n
0. 0 . 0

period t has the same functional form as its corresponding constrained

¢

excess demand except that:

- i) the notional excess demand is evaluated at expected

prices and expected rates for all periods.

P 414)

the notional stock holding of money and of finmancial

assets or liabilities are substituted for the actual

ones.

ii1)

 §

Notional excess demands, x:, representing the transac-

tions that are supposed to take place before xg { is
]

substituted for the actual ones, X,.

t

-~

N(y let us approximate xg 1 by a Taylor series expansion around
’

the point defined by

P = P3, Xy = Xp»




/ *®
Define the following:

1 ' Gx /Gx L as the spillover coefficient of the current

gth transaction on the ith transaction. . ..
£ = 1,...i-1, since thé sequence of transactions is from
: th ) \ .
.1 to 2-1 hefore the 1 transaction. . .
* K v [

c - &vS P& th _
21,2 = dxt,iféxs,E as the spillover coefficient of the 1 tran
saction carried out in period s, (s < t), on the ith'current‘tfansac-

tion; £=1...n and s=1...t=-1. - . )

-

3XC ) /
bi " =‘§§£L£- as the coefficient of expectations about price of
’ t,L

commodity £ on comﬁodity i.

-

ax<
ti = t i___;zthe beginning of périod cash coefficient on
= commodity 1. v . * .
*_:A’ axc - . .
2, j = §§£l£ as the coefficient of the beginning of -period stock
? .

t,]
helding of financial asset or liability } en the 1B . transaction.

e

>

ax¢ L ' , i
fi 3 =-—£Ll as the coefficient of expectations about the in-
R ] tj .
terest rate j on transaction i
axt s T
84 I = EE—L— as’ the coefficlient of expectations about’ the re-
j .
payment rates ¥ on transaction 1. .
Rt { : the resi&ual of the Taylor expansion. This Taylor expan-
. .
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sion gives:

) - .

c n i-1 n t~1 'n -
- = ~ - Vs T 52 N (R

Xe,1Xe,0 = 5 9 ofXp g “ X0 7 L batXe 0 T Xg,nt

N n e m
C * L b, JP <, -P _J+- I fr4lr -r®
y oy LETER T Te,R jiih//?si:x,; t,]
“ » ry
= m m
: + L (6 ,-6% 3+ I 2z (B ,-38" ]
. L jor 81,1%¢,3 t, ] jou 1,37 7t,] t, ]
- n Y
- J—
R ACRER th,‘i . (18
e In section 3.1 we identified that the difference between actual )
. and planned tysisactions was the sum of these three terws: -
i » L ‘

. ?
3 . N

s oy L (s _ € C Uk X _ 0
(Xc',i B Xt,i) - (Xt,i Xt,i) * ()_(t,i: )‘-\‘.,ril)_+ (Xt_,g Xt,i) (19)

_ Equation (18) explains the last two terms of equatipn (19).
~7 . 0

Assuming that the direet rationing effect can be estimated by

) : | " (20)

G‘c,i-~ Xe ) * ey rep o ,

. t,1
¢
Where ki is the mean valﬁe of the rationing effect over the period

h

for the it transaction and et $ is a random variable with mean zero
» N

and constant variance. . . \

-

We can write the equation to be estimated as:
> o .

-
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- - \_! . -
=1 ” t-1 n
. - _.n _ - n 3 R )
. Xe,iXe,g "0 © T oo oIxpop"xp gd e T2y oIXg ¢ = Xg 0!
. =1 . s31 £31
L ] ) ‘ .
[ ] o e o
., - 9 _ e
§ bi,ltpt,i Pt,lJ + T fi,j[rt,j rt’j]
j=1 i=1
' . vy 08y o8l Bz 4By T By '
j=1 j-l
SRR T . '
- ‘ . n . N -
o o7 vy M =M T ey . Y LY
' Fl
Where U 5 T Ravt : ®t,1 . ?22) «
- v ’ \ . . N

.Equatfon (21) means that théddifference between actual tran- -

~

P sactlons anc{noﬁional emess.:deﬁnds ‘as‘li‘learly ;'gproximated by a {
- Taylor expansion is éﬁual to fhe'sum of nine‘difjé}enc factors:
‘ . 1) direct ?h;iqn?ng effect, . . ‘ ij- -
’ “ 2)° cu‘rrent spillover effect, S i - \
‘ 3) lagged spillover ;ffect, . _ ’ I
. 74), current unréaliged efpectaﬁiqn Qboﬁt priées,
P .. K 5) curregt unrealfzed expectation about iqserest.rgtes,
. . _,//\‘6) curf&gt unféaltzed expeéEEFion ;Pput_repa;;ent ar- ‘
¢ . redemption rates of,liabilities or .assets,
\ }) ‘stock adjustment effect, * . o - ) \5._}
. . , -8)’”beginn1ng:offperioq;cash effeét, . ) 7 . N
9) a residual factor. y " . i\ :§f .4
" . "In -the qext_section we analyse the th?q:etical and empiricLln

*
) ) of
: y

implications of the model. ¢




£

58

3.3 Theoretical and Empirical Implications of the Ngglel
% .

This section presents_an analysis of each of the nine factors

explaining the difference between actual and planned transactions.

R

* a) Direct Bationing Effect T
TN -

In equation (20) we specified that the market rationingfcan
>
- _ c - o - . : C N .
be ;estimated by (Xr:,i Xt,i) ‘;}Si et,i) If xt,i is an excess

’ i U
~demand, and 2f we assume that the transactor is never forced to buy
more than he wants, thus (ic,i - X:',i) <0 fc.ar all e¢=1...T. If Xt,i_
N - v
is an excess supply and if we assume that ‘the transactor is never -
forced to sell more tham he wants, thus (it ﬁ‘) xct: ) <0 for all

- t=i..W T

-

: Thereforg¢ under the assumptions that the grathsactor never buys
. . ¥ 1

or sells moTe than he wah:_s, we have the following restrictions:

ki<° for all‘ﬂ...n.

Unless we h!ve some a priori indications that the transactor -was,

bt ’ A .
forced to buy or sell more than he-wants, we expect ki to be negative
;o ! . .
'OT 2eTr0e ‘ B : g
~ . - R

. - .
,— b) Current Spillover Pffects e . .

" The question here is why do we expect .to encounter current )
3 - . ) - N -
L}

) spillove.f_ effects.- As shown fn the theory, current realized tran-

bact‘ions enter in the utility function and in the curren

: © constraint. . : o F . - =

’Q . .- »
- LS »

- oo . . [ 4
-~ There are two fon&s at play.here: The fact that these ‘realized

: o . I . v
- ’ ,
N PR . S




"tragnsactions enter in the utility function indicates that the tran- °
sactor cares about the composition of the bundle of commodities thas
he wili end up with, and the fact that'they are included in the current
cash constraint indicates that the non-realization of a current tran-
saction changes the current cash position before the transactioms are
)

considered. The sign of the spillover coefficie#t will therefore

- i depend on the net effect of tgstes (complementary or substitute) and

cash considerations. The proposition to be tested here is the

following one:

PROPOSITION 1

\ -

Wher” planned transactions in one market are not reaiized in

period t, trgnsac;ions°in at least one other market will be revised

. in period t. The measure of this simultaneous reaction is the spill-

)/_,ﬂ”‘ over coefficient ui,l' R ‘

Test: If a, , = 0’ for all { and &, it.means that there is no
- \ 1

y

. ) . ¢

spillovér gffect. ..

)

) o /5r Lagged Spjllover Effect - ‘/,
. tr : . 1Y .
! d Lagked realized transactions enter in‘}hecutility function

o

only, since the Beginning of the period cash-includes the effect of

. o . .
. » :
. / all the past an—reaiizations. Therefore the sign of the spillover,
4 7
v coefficient on lagged non-realizgtioné depends on taste consider- |

~

- .
- “

ations only. ‘ . .




S

PROPOSITION I1I

&
When planned transactions in one market are ??t realized in

period s, transactions in at least another market will he revised in

any subsequent period.

~S

Test: 1f Y g T 0 for all i and s and %, then there is no lagged

spillover effects.

e

. d) Current unrealized expectations about prices

The proposition is simply that wrong expectations about

-

prices are equivalent to changes in prices and therefd4e imply a

change-in the quantity demanded or supplied.

PROPOSITION TIII -

o~

When expectations about prices are not reelized in period t, the
, Yransactioms in at feasc one market*will be revised in period t; the

. ‘L. o ]
1, . e

A . [ . RSP

measure of this reaction 18" the coefficient bi

Test: 1If bi L 0 for all 4 and %, it means that wfbné>expecxatioﬁs Ut
» . b - v .. -

about prices do not affect current tradsactions.

e . Q |' ".

-

~

e) Current unrealized expectations about interest rates

-
-

If interesé.rates are different than expected in any period,
.. . ! T e o

o N * . N 4 ‘®
the pdyment of interest on liabilities will be‘differengithan expecte

the interest :i;enue on assets will be different Ehan expected. 3Thns;, -

[ -
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cash will be different than expected. Wrong expectations about
interest rates also means that the market ptice§ of financial assets

or liabilities will be different.than expected and this will affect

the optimal portfolio composition. The sign of the coefficient will

depend on cash and portfolio considerations.

>
.
™ »

PROPOSETION IV -’ ‘

2

. When expectations about interest ‘es in one market are not

realized in'period' t, transactions in at lefgt another market will be

N \
revised in the current period.

Test: .If fi j = 0 for all 1 and j, then wrong expectations about
. » A -
M interest rates do nqt affect current,transactionsf

* -
. - * L} T . [N

- . ’

f) Current unrealized expectations abOut'repayment or .

_", . ' \

If the repajment rates and the redemption rates are not

redemption” rates

ggalizéd, the stockholding of assets or liabilities will not b;
realized and:the,Beginning of the period cash will not be realized. .

e "Thig uill_af%eCt-the cash'positiéh and portfolio composition and -,

" tiferefort induces some changes in other transactions.

a -~
- - L) 4

- -

- .

3 -
4

T " PROROSITIQN V et .

» oo,

‘When éxpsg‘gtions abput repayment and redemption rates are not

'réqlized in 6né_markét in_period t, transacjions in at least another .

- ~

.

market will ‘be revised in period t.

. .
« - - .
N .o N—
PP X .

-




f~ ¢

~—

Test: If 8; = 0 for all i and j, then wrong expectations about
b4

j

repayment or redemption rates do not affect current

transactions.

g) Stock Adjustment Effect

-

PROPOSITION VI

<

When the*beginning of period stock holding is not as expected,

transactions in at least another marggt will be revised in period t.

Test: If 24 4 = 0 for all i and j, it means that there is no stock®
, .

adjustment effect. ‘ L7

ﬁ) Beginning-of Period Cash Effect

PROPOSITION VII ¢ -

When the beginning of period cash is different than the planned

¥

holding, transactions in at.least one other market will be revised in

.

the same period.

Test: 1f vy, =0 for all i, there is'nq cash effect.

. \ L

u#
The following identity holds:
: ‘ 4
IDENTITY - , )

If all transactibns are reported on a cash basis, the difference
between the actual change in cash and the planned change fn c&%h.is_

identically equal to the sum of the differences between actual and -

~
[

¢




planned transactions of all excess demands.

Le w discuss how our theory can be related to the existing
literature on disequilibrium and explain the limitations bf the

model.

3.4 Relation to the Disequilibrium Literature and
Limitations of the Model R

The above model, can’ be considered as’ an extension of Clower;
Grossman analys®s of .the dual-decision-process dealing explicitly with

3

4hs;et holding phenomena and incorrect expectations. Recent discus-
sionsl on the effects of non-equilibrium trgnsactions stress the
important distinction between pure flow model and stock flow model
in order to analyse the role of stocks "a: 'buffers' betyeen physical
inflows and outflows and between ii:anciél income and expenditure
flows. Stocks of liquid assets- - of cash balances, in particular -
allow expenditures to be maintained when receipts faﬂi off; indeed,

they are maintained by traders exactly for the purpose of méeting such

contingenéies."2 However, as noted by R, Clower "in this type of
J

model, current transactions exerclse an influence only after a certain

3l .
time delay." . :

In the pure flow model, "if the transactoy fails to realize his

.

L}
O

L. Leijonhufvud, "Effective Dema .Fqilures;" Swedish Economic
Journal, pp. 33-40. ' . .
2 . ‘

Op. cit., p. 38.0
3R. Clower, "Thd Keynesian Céﬁhtgr-kgsolﬁcion: A Theoretical
Appraisal,” in Reading in Monetary Theory, B. Clower (ed.)y p. 284.

63




N\

desired sales due to excess suéply in those markets, He will not have

lll

- s
the wherewithal to xgalize his desired purchases. In stock~flow

1 4
Y
model, however, the stock permits inter-temporal. adjustments. This is

one of the relevant questions raised by our theoretical model: Will
ghere be any spillover effects when the transactqrs'héve sufficient

L]
stocks that can be used as buffers? In order to answer this question,

ld

we must rely on a data set which permits the construction of such

o

. : empirical test, that is, we need data on the- full budget of the tran-

saétor. .

.

This issue about the role of_fhe buffer stock can even be raised

¢

as an objection. Indeed, “it may appear to some people that the

~ »

entire analysis is ba;ed on an implausible behavioral hypothesis.....
. one that should be changed. One of the primary functions of an indi-<)
vidgal's money balance, of course, is to serve a5 a buffer stock and
* to absorb the impacs of unexpected emergencies. Thus, 1t might be
‘argued, there is no reasoﬁ to expect an individual to revise Ifis
\effective demands for other commodities when he encounters a quantity
constraints in one market; his money balance‘will absorb khe impact.
) fhus, any analycis based on the p;esuEption that they do revise their

effective demand must be weak at best.!?

There are many resporises to this posit{on. Tucker argues that

it is a special case, "whereas allowing for revisfon of all demands

’

0




is a less restrictive and more generéi assumption."l Our response is

this. In pure flow models, the only plausible ‘assumption is that

’

plans will have to be_revised. In stock-flow médels, it remains an

\

eﬁpirical question. However, one thing is certain, in order to test

_for the présence)qf current spildover effects, we must use a stock-

[

flow model. In ;his sensefbyr model is correctly formulated.

However, there are some theoretical and empirical limitations -
to the presenf model. For example, it implicitly assumes that the
transactor ‘b afflicted with a Cournot-like myopia in the sense that
he always expects the rationing to yg absent in the next perio&. .The
transactor does npot form expectations about rationing. However, '"the
effective demands of many of the individuals who encounter or who
expect to encoupt;r a quantity ébnst{aint in some ﬁarket will differ
from thelr unéonstrained_demands. .The demand functions that determine

quantity limitation (actual or aﬁticipated) as one of the explanatory

, - ’
variables, and the inclusion of this quantity lintit explicitly in the |

v

demand funétién is the crucial element that distinguishes the demand |

{
{

functions that apply under market disequilibrium from the demand /
functions that are apprpriate under the assumption of continuaus
market clearing."2 ‘ =

.

) . .
Another 1mﬁortan\t‘: limitation of the model is that t‘xe sequence| of
[ . \

transactions is assumed to be exogenous in the model. However, to ake
- . ’

.~

lD. Tucker, op. cit., pp. 80-81.-

2D. Tucker, op. cit., pp. 63-64.

-

/

the effective demands of each such individual will include the relevant ]
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the sequence of transactions endogenous is a very difficult task

because it is rélgted to many other unsolved issues. For exardple, in
deciding Fhls sequence, the transactor must take into consideratioq
whether the commoditx exchangea is in excess demand or in excess
supply. For, if‘all excess demand commodiﬁies are traded first, cash
will be decféasing rapidly and it is possible to run out of cash before'
anf excess suppfg transactions take plaée. This problém is much more
comp%}cated wheg actual (or expected) ratiohing is i;cluded in the °*
analyéis. Indeed, it is no longer certain that the plapned sequence
will be the'same as the actual one. All these problems indicate the
theoretical 1imitati;ns of our mo@el but they also indicate how this
apprQach to monetary phenomena is a fruc;uous one. .

The major~em§irical limitation of the model is that it requires
a very sophisticated set of éata in the sense that we need data én

all types of transactions and on expected exogenous variables.
\ " +
[ 4

CONCLUSION

4

The difference between planned and actual transactions, was shown

to be explained by the effect of incorrect expectations and of market

rationing. In _Section 3.2 we have presented a microecorbmic madel

which derives the precise nature. of the relation between planned

transactions and actual transactfons. The model is'stocg-flow in

r
-

nature and permits us to formulate propositions in Section -3.3 that

-

can be tested. In a last section-our theoretical framework is relafed -.

to relevant issues in the disegrilibrium literature and the major 1imi -

. 9 a

4 .
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-

tations of our model are identified. One of these limitations is that
our model requires a very special 'set of data. The cbjective of the

ng¥t chapter is to present our data set in order to determine it

A

strengths and weaknesses for the testing of our hypotheses.

~
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APPENDIX TO CHAPTER THREE P .
.g - 4
\,' . - -
Glossary of Symbols -
o , 7 .
number of commodities . A ) ) & .
- . . -

number of financial assets or liabilities

‘o

number of time periods . v

index of the n commodities, indicating the sequence df>:4 .

transactions, running from 1 to n ‘ : ”
L]

index of the m financial assets or liabilities, rungiﬁg'

~
from 1 tom . ‘ . e
. I' . -

. ke
index of the n-m goods, running from 1 te n-m »

index of the time period, running from 1 to T

endowment of the {" commodity in the tfh perio& )

quantity of the 1th commodity planned to be transacted in

the‘tth period

excess demand of the 1P commodity in the ttD pefioa v

where ' -

n _ . th . / N ' 0

Xt,i = no;io?al excess demand of the_i commqgfty i? the . -
et ‘period I o

x* ? = revised notional excess demand of the 1t commodity
in the t*P pegiod’ '

Xg 4 © constrained excess demand of the 1£b . L
[ . 9 - N .
it 4 = actual quantity of the 1M commodity, tramsacted in
’ - . §
¢th period ! ) :;ﬁ"
expected price of the 1*" commodity, in the t®h period ' £



~e,

P, =" actual price of the 10 commodity in the ¢SP period .

t, 1 . )
; . Mt = .beginnﬁg of period t, money holding" -
-4 . V'.. & ) ' . : ~, < .-
- o M: = * notiona} beginning of period t, money holding
. M =, actual beginning of period t, money holding
y Bt 3 = begiming of period t, -holding of the jﬂ'l asset or
. . - c . habllity . Sy Y - -
Aol . ¢
T ' it xBt: j = potional beginning “of period t, hOld:‘Lng of tbe -
- e . ’
S o jth asset or liability
S Et y = actual beginning of period t, holding of the
4 L. ' ’ - :
- . jth asset or liability . .
T : . ’
ri j‘-" = expected rate of interest’in period t, on t:he,‘.jth asset
«oxr liability i : ' : ’
r:t .j"':-a actual rate of incerest in period t, on theJ asset
or litability ot Lo :
v }Si 3 = expected’repayment or. redemption rate on the j asset
H] . . e -
‘ or liability in the t th period ‘ . .
Gt"j. ;, actual repayment or fédemp;im rate on the j ass'et .
’ ) .
o . or liability in the :Lh period : K
/ . . ai . = spillover coefficient of the curren: i tramsaction
. . B ‘ P ) .
o : o on sthe i transaction - v N IS )
. ' .
PN : . =.1,.s..1-1 ' ’
e I RS POTE CL
N N | .' li,l = ""spillover coefficient on &he l': . ‘ transactidn carried’ out

! oy ' in period.i.i, (s < t), _on the L th current transaction

s -
) - - T
A :
,

. . . 12 1,q..m.
L. T? 4 N " o
4 Bi ~1" = coefficient of expectations about price of commodity 1’-
. L LN L -
LA on commodity ai .
3 , ' . . - ‘- a
. R ®
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-

begipning of period cash coefficient on commodity i

coefficient of the beginning of'beriod stock holding of
‘\thg\jth fimancial asset or liabilitv on the itﬁ tran-
. 4
. sacf?Bn\\

~.

. coéf?ic;ent of‘Exggctation about the interest rate j on

transaction i ¢

~
- -

coefficiént of expectation about the repavment or

redfmption rate on the jth asset or iiabilityv on
. T L]
ansaction 1 RN

-

‘,
.the residual of the Tavlor expansion

<

the residual of the assumed rationing eguafion R

the residual of the estimated equation.

.
.- -« -

“i?} s ‘

va
e
&
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) CHAPTER FOIR | : ' L

| ‘ THE DATA

&

* Introduction

[ ] , ) i \
' o [} ' : ‘ \\ ' - -
- t . . B 4
. The purpose of saQapter is,to describe the institutional
. g L A

o framework behind the budgetarv realization ﬁrocess of the- Province

> ~ ~ ‘ '
,of Alberta. 1In a first.section, a brief financial history of the

. 7

Provincial Government will be provided. Section'ﬁ.% preéents a -

description of the Dcpartment of Tteasurﬁq In sectionié.a .the

. .~ -+ 3jccounting system underlying the data set will :5 analysed in Rrder
=] e to describe the ;data set in dgtail. The.uniqﬁe ss of these data
' . . 3 . . ' I | .

for the study of disequilibrium will be stressed and the shortcomings

‘ot
.\: ¢

- L Y - ‘é . . . -
.. ‘ 111 He mentioned. In this section Ye will also indicate how we aim
. - o - ‘ )
o , . R » ~ -
‘f to cope with a few of fhese shortcomings.  In the last section, the
‘ ' . e i~
application qf Theil's mean sduar2 error of forecast to the data set
- - . - . -. \' w -
. . .will.servé-hq'hn introduction to the neft°chapter on the empicical’
- - . - o . , N
- -results, . o o o T,
. ) e L . ' L o
. . - Y » o ° \;_.- M
’ ° . e ~. -
. N v 8 . - . .
- ) ’ “ M L4 * . * - ~ ~
. L - - .
- A , . Q "-. .
. . . . " » ~
‘oo’-; . s
e ., . . .' ‘e s ™ .
. . -
L] 3 -




se@tiogsé 1 A Brief Flnanc1al History of the Government of \Iherté
- 7
g T .
. The striking fact aEOut Alberta's provincial finances is that
’ - .

P " this province had an annual surplus on the income account from 1937 to

i The years before 1945 were vears of relatively latge surpluses.
. -
This allowed the- pnevincial government to initiate what has been calked

T 1972,

the 1945 Debt Reorganization Program. From 1908 to lqb) the net funded

P

debt iqcreésed almost each vear but from 1945 to 1969 it decrgased each

—~

A

vear 2 from $1$O,805,&Ué?;1 ins 1945 to $29,152,119.65 in @959 and"to

$10,993,108.32 in 1968. In facts over the Qériod 19 to 1968, there

-3

were no newebond or treasurv bill issues. These large income-account
'a

surpluses not onlv pdrmitted .2 substantial seductton of the outstandlng

.
- s .

debt but_also helped to finance the necessary cathﬁl expenditures over .

&

. . . o m-
_the period. Moreover after the Pebt Reorganization Program, there was.
- N ’ % L ‘
some money,Lpft overywnich was used to acquire fknancial assets. The
% ) . .
purchase of interest eatnLng assets was facflitatif by the creation of
@

J

the Alberta Special Investmen: Fund (S I.F.)." The securities purchased

by the S.I.F. are mainly medium—term Canadiam govetnmentudebt instru-

- a

ments. For exampie, the portfolio compositioﬁ of the S.I. F on -

\ l
.

Mgrch 31, 1971.was the Foliowing one.2 . .
Government of Canada, direct°and guaranteed $53,594,531.88
.-Provincial, diredt and- guaranteed . $57,060,401.40

. Municipdl Bonds : * . . $18,481,636.74
Municipal Hospitdl Districts Bonds ©$ 1,381,226.47
School Districts and Division3 Bonds . " $20,703,604.34

> . -
A - N b . . "
v A '

-

. » 1Public AccOuﬂts of the Province of‘nlﬁertq, 1972, Edmonton, p. N.

. ’ L . M ) /-_'
2Public Accounts, 1972, pmp. 76-77.°

' -




The assets ofthe $.I.F. thus consist of securities which can be

r
sold or bought in secondary financial markets.
N ]
hese historical notes permit us to identify the Government of
‘ ’ -«

Alberta as a surplus unit. However, thys fact does n¢t preclude anv

-

borrowing as we will see later but does give_a better understanding of

certaig -financial transactions.

- L)
.2 The Qgpartment of Treasurv

It is important to know that the Treasury Department i4 crganized:®

according to the following structure: L

. TREASURER
‘»_“-‘>.¢-‘T’ . - -j
AR v
DEPUTY TREASURER

v !
'

e ———

|
. !

T e S

1

j L ©© FINANCE & . .
" TREASURY BRANCHES' “ BUDGET BUREAU! . ADMINISTRATION' “BUYING UNITS

b e e m e an - ‘ ——— e e

-
A &
- ’

The function8 of the Treasury Branches division are administra-

tive and technical, These'brahcbes represent the Treasury in the

o

different cities and localities of the province.

-

The functions of the Buying Units division are to-decide where

to bdy or sell, and.to find the optimum prices for the goods and
: ‘ L. " . °

‘services.' Goodes -and services are usually bought (sold), by tender.
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» - . o ¢ . - »
All YInterested sellers (buyer§) nfke an offer (a bid) and the one
L . .
‘ with the lowest (highesﬁ) price for the quality and quantity needed

"Tevmjves the contract. This is how the prices on goods “agd services

h ' . (whi;h-acco{nt for the largest. part of ton-wage expenditures). are e
’ * .
- - ‘¢ .

detetmined.

-

The Budget Bureau 5rer4res the budéet speech of the vear and the

(S

monthly forgcasts. -Each department submits to the Budget Bureau an

estimate of its revenues and expenditures for the forthcoming vear
* —

‘ a%ong with a forecast of how the annual figures‘will be received or
fspent_over the twelve months of the yea::. These esfimates are thgn '
N v compared with the past mon;h—to-year fifzo and adjystments ére made
whenlneoeséary.a The Budget Bureau wqus‘in close collabotation with

D : . .
the Finance and Administration division to manage both debtyand cash

and to oversee the\ overall budggta:zﬁrealizatioﬁ;process.

The'Fiﬁance ard Administration Division is in charge of Ythe* cash

Branches, the day-to—day transactions. These transactions irnc

~

money market transactions, bank operations, treasury bills, auc
-—— ) . ’
» . ’ . ]

- . loans, etc. . v

- ' 4.3 The Accoun;ihg,Framework and the Characteristics

of the 'Data. Set

[ »

Ihe'two major squrées of data are the monthly Summary of Receipts

.and Expenditures and the Coﬁsolidated Revenue Funds: Statements of

¢ “

Cash Trans;ction_and'the End-of-Month Cagh Position. Both sources

5 : ] ) . .




-
w’

e L . <
recurd ‘ttansactions on a cash basx§_£9tJeach month of the vear. These

seurces of data exist for the estimated as welq as 'for the actual

transactions. The estimated figures are calcylated 4t the end of each

r I

fiscal vear, that is, at the end of Mar

~ LIS

and include the estimates

of the monthly transactlons for eacn type of operatxbn for the next

e aw - -

twelve months: 'Jhey represent the notion 1 transactlon plans on a

. . .
~gonthly basis and, they are generally consijytent with the annual budéet

‘figuree-prepaired‘by the Budget Bureau. The actual version of these

financial-statements is formulated at the end of each month. The last
. .. ——

monthly statement contains all the monthly, transactions which occurred

during the previous twelve months.  These monthly statements too a%e

-

generally consistent with the public accounts of the province.

These sources of date include a detailed breakdown of all tran-
. ] N

sactions clasgifieg: by sourceé.and uses of funds. However, for the -
° )

purpose of our study the data are organized according to a more

aggregate accounting framework. Specifically, transactions are

*

'classified as budgetary, non budgetary, borrowing and cash transQ%- ,

tions. _For each month over the period September 1969 “February 1973,

'7———'\’ ~ D
.actual and estimated transactions were aggregatgd in the following )
* R L - - I
way: *

75..
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ACCOUNTING FRAMEWORK

. Budgetary Transactionsl
ACTUAL  ESTIMATE .

1) Total‘Budgetary Revenue , Lo |
2)  Current Expenditure on Education - - -
3)  Current Expenditure on Health - -
&) Other Curre;t Expenditures - - ;.
5) Capital Expenditures - . T T

"Budgetary Surplus . -/- : */}

Non-Budgetarv Transactions

6) Loans and Advances .

L4 ~ .

) : :
N \ii:éyments of Loans and Advances

8)  Neg Purcha¥e of Special Investment
Fund Securities (Purchases-Sales)

.

9) Redemptions of .S.I1.F. Securities ~~_

Non~Budgetary. Surplus
\

* ’

Debt -Operations

10) Total Provincial Borrowing

il) Debt Redemption P e e T S A

L ] - S,

Net -change in debt *+/- +/=

0
Cash Operations

12) Change in cash = Budgetary Surplus - Non-Budgetary Surplus -
Ni;/éhange~in debt ’ '

L] /-

_,1The sign"r or + Adentifies the transaction as an ex;éss demand . v

(use of cash) or_ excgss sdpply' (sources of cash) transaction. . ’S:
. ' to. L

/




The above accounting framework records the flow transactions. Wwe add

[]
to this the stock variables, i.e., the end-of-month stock of debt,

. . e H . . '
the end-of-month stock of loans and ddvances, the end-of-month stock

of S.I.F. securities and the end-of-month cash and we get:
. ) . A & 13

\ N s

i) 9 endogenous flows: Total Bﬁdéetary Revenue, current v

-~

. . - . .

' expenéatures’on edugatjon, currenrt expenditurés on health,

cu E'expenditufes'on other goods 'and Se:viceé, capital

-

éxﬂendituré&, leans and ﬁdvanbbé,{tofhl'borrowing, S.1.F.
. oL .- ~ " - . .
net purchase ‘or sales:.and.;hq change it cash.

. . i) 4 endég;nous stockS' Endvof—month caéh, end-of-month
/vt .
; + stock -of debt,'end—of-@onth_stqck of) loans and advances, \j
Lo : ' . ' ] '
end-of—m?nth stpek of S.I.F.*securities. . »

-
.

~ .
LN B LY -

114) 3 autohpmous changes'in stock; - Debt redemptidms, repapmerit

. of loans and advances, redemptions of S.I.F. securftiegs. -

Y . " . Ve

: . M L . -

Q - .

This data set is rather .unique because l%:bresents informationm .

_ . . . .
.about‘t;;hgfgﬂhea transactions” for each type of transactions inclu?ééﬂj—

in the budget. Transactions are recorded for a short time:horizon,

i.e. one month:z‘thg Sudge: 1nc;ﬁdﬂihpure-fio% commoditié; (e.g. current
.exéénd{ﬁufés) Qdd ;:ock-fiow bommaéities (e.g. financial assets)f
Nn brief this data set corrgsponds closely to what Clower.identified

as aﬁ'idqal sample in the sense that it dbscribes the monetary'adjust-

. ! : ¢ .
$ AC.E of'a "transaetor. whoge asset holdings, Sales, purchases and income

-
*
-~
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and expenditures Lare) recorded in detail on a z::onthl).-...basi.s.""l .

However, the present data set also has its shortcomings. The
~

. 3 - - A .
first major shortcoming is that the Governmeni.of Alberta is not what

can be called "micro-funit" in the traditional sense. It is a pro-

vincial government. However, if we define a micro-unit as an economic

~

entity which is a.price-taker ‘and doesnot have the power of issuing

noney, then the Alberta Government might be considered as approximating

~

a micro-unit. In any case, our results will be'%'tess of the thegqry -7 -
as applied to a specific provincial govérnmpntn‘w.>h{ e .
The other shortcomings of our d§§§‘§é§iielate to the lack of data
nl e r

on the expected values of exogenbus Variables such as prices, intef%st

rates and the redemption or repayment rates. The first consequence

L3 - -
— --

this lack of data is tﬁat it precludes us‘from estimating notional

excess demands direcgly. The second consequﬁfce is that we will have
. ¢ [~ ° .

. \ -
to postulate some heuristic rules about how the forecast of exogenous

variables is made in order to zet proxy variables for these expecta- =~

tions. We chose these heuristic rules after several diggussions with

the members of the Budget Bureau and th€ Finamce and Administration

~ ' "
. sectioq'of the Treasury Department. The reader will find, in Yy

Appeﬁdix'A, the exact rules used. But it appears useful for us to .
indicate herethe general principles underlying these rules. For

variables such as interest rates and exchange rates, the average of

]
.- . *ae
A '-'.-.. ]
a

- T )

lR._ Clopr "Foundationg of Monetary Poldiey" in G. Clayton, J.C.
Gilbert and R. Sedw-ck, Mormetary Thqory and Policy in the 1970's,
Oxford' University Press, 1971, p. 2§. :
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~ -
the previous yeay rates were used as a _proxv for the expected rates

-

. - # . ..
for the next vear. For repayments, we used the planned amounts

~

instead §T the planned rates. j; the case of debt redemption rates,

-

there was no need to generate any expected rates for there was no
.

S

difference between the actual and estlaatededebt redemoricn transae—

tiopse ~Forﬁall"other prices, the lack of data on a monthly basis

2 - - . d
{the non-existence of prices in some caseg) precludes any use of

. . -

. expecied variaﬁles. Keeping in mind.all these shortcémines we now -

¢

el

/.
-,/
7

-

attempt to- summarize some essential chatacteristlcs of the data set

bv applving Theil's meap squar..ergﬁ% of forecast to the expected and

j -
actual values of th!ivarious Qgﬁiét categorles. In addition to beirg
- . . ? LY
of interest in their own é%ght these mean square error statistlcq
7 /.-f’

- will provide a usé/e}’guide for the regression-analvsis that follows -

e

in the next chapter. -~ .

- . .

4 - . + - ]

4.4 The Mean Square Error of Forecast
e B

.
3 2

S o
/ The objective of this section is to fdentify the major dources-of

»

forecasting error in the*monthly transactions of the Albert;'freasury.
. <

. , - RS
In order to,accomplish this task we will ytilize the following

/ ' : )
S
expression of the mean square error of forecast: '

. .

] S .

N .

BOIUE = ADP = (B KD+ (5, = S)P 4201 - 0SS,

-L‘tZI ' . N
t —
l‘ﬂenri Theil, Applied Economi¢ Forec.asting, Chicagq Rand Mﬂ
1966 Chapter 1. d s
. - » .
‘ .
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T

. where

Et is "the estimated figure in period ¢ apd.At is the

s om T 4

.~ -actual in period t. f
_ _ L - . R .
L and A are the respectivé means of E and A; SE and SA

are their respective standard errors;®and r is the simple

correlation coefficient ‘between E and A.

~.
LS

The first element (E - )2 would be zero if and only if, on the

average, the actual and estimated figures were equal. This element

- .

indicates the importance of the bias contained in the overall error
in the estimated transaction._ For instance, where E : A, budget
estimates of the transaction contain, on average, an-overestimation

of the actual percentage changes.

The second element (SE - S'A)z would be zero if and or{ly 1f the o

standard error of the actual and estimated transaction were equal.

.

Since E is a function of the .anticipated level of economic activicy'
o .
and A is a function of the actual level, the greater the difference

between S_ and $, the greater is

‘the error in the anticipations of,
\ . ) ) }

forecasts. The estimate may be too sensitive to these anticipations

. . Pl

(s. > SA) or not sensitive enough (SE‘ <S§,). This type of error is.
- [ \ .

E - A

due to che.forecas:er"s‘diff'iculties in ascextaining the pattern of

* ’ -
cyclical fluctuations in economic activity. .

ﬁhe third telm gives the error due to the lack of positive corre-

lation bétween #he actual, and cﬁ.é"eftimated traqsaction’.
. ] . .

4




) . °

If we divide each term of equation (l)/B} the mean square_error

and multiply by 100 we get:

~
[

>

\\100 =M1 s M2 - M3 (2)

v where

.
.
»

Ml is the percentage of the mean square error explained by

the bias in the estimates.

M2 is the percentage of errors of varlation in the budgetary

.
estimates,

M3 is the percentagg of lack of covariation betweenactual

g and estimated vglues.

’

‘ Tables 4.1 and 4.2fshow the results of the mean square error of

forecast applied to the figure on transaction as expressed - dn level

and percentage change.:

-

We now consider the major findings of this exercisen

A )
. L]

Total Budgetary Revenue:
o

-

» L]

Total Budgetary Revenues (TBR) are uhderestimated both in per-

. . , .
centage changes and level value. The systemdtic component, M1,

- LIS .

explains 9.97 of the mean square error of forecast in the case of

\

percent!%e change variables and 8.97 in the ‘case of tH® absolute
. » - \

values. The major sources of error is to be found in the last com-

L]
-

ponent, M3, meaning that there'was a differenge in the timing. This

*

{s true for both te?vel value and percentage changé value variables.

2
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TABLE 4.1
L 4
MEAN SQUARE ERRQR DF ESTIMATE
Q(‘69.9 - 1973.2)
. B T i e -
Budgetary - ' )
Variables* E A S¢ Sy r M1, M2 M3 MSE
" TER .84506 87270 13954‘174:; .8630 8.9 13.5 77.5 85,609,533
.6
CEE 25249 21501 23382 22254 .9423 18.63 1.68 79.67 75,367,472
CEQ 138785 4066013919 14760 .7839 7.23 l(ii;91.32 48,619,449
. . . T
£ CEHS . . 2785. 2982 1464 1248 4796 1.9  2.31\95.7 - 2,042,578

<4 ) . . .
CEHH ~ :15269 16933 6212 5187 .8150 17.5 6.6 .75.7 15,822,262

. ' CcET 82401 ‘81841 28446 26077, 9448 .37 6.4 93.2 87,810,810
. KET 15356 13439 6512 7241 6869 '10.8 1.6 87.5 | 34,026,750

LIA { 2089 1983 1433 2365".2832 13 15.1 845 6,165,333

- s 69 34 42 632f—.1348{12.8 4.4 12.7 468,945
. ST sEFS - 737 1532 2162 31524 ~0211 4.2 6.5 89.2 .ls;béé;zllf

et - ; . | -

v 2302 2571 4608 4592 .9562 3.6  .0L'96.0  204100,277

REDSTF , | | T ;

’ PBS  © 4155 6187 13128 (14049  .5040 -2.1 .45 97.3 196,620,190

'BMC . 13737 58676 [60291 130038  .5488 [4.2020.0 35.77 45,762,200
s S . : Co S

e S
. *Th; definitions of the variables are given Iin Appendix A °
o of the thesis. ,




- estimated and actual percentage changes.

Note that Che two

(=4 . v » 3
. r/ N . ' haS
. AN TABLE 4.2 :
MEAN SQUARE ERROR OF -ESTIMATE IN PERCENTAGE CHANGES*
(1969.9 - 1973.2) - . ]
+ - s ‘ N
C T N R T T
Budgetary o . '
Tariables’ E "~ A E S, T . M1 M2 M3 0 ~MSE !
— .;“—_—'—f'\ ‘‘‘‘‘‘‘ Sehmahaie Sk S I o
TBR ~  -.0035, 03&8 72 29 .93 -9.92 28.39 61.48. M
’ . S, L
* CEE 2.75  1.939  4.85 3.79; .90:11.94 ;20229 67.77. -5.63, . .-
CEO .0937 .1083 .53 .54 .92 .55 :_ .52.98.03:° - .04
. CEHST .-.006 --.0490 .43  .39* .43 1,55 = .86 97.59° .20
| < .A ~ - ' M . 1
. . - I . . ©
CEHH 168 .2913 1.39 1.37. .98 17.36 = .58 R2.0¢% . .09
, Con . [}
©CET 079, .086 _ .47 .46« 97 .41 .64 98.94. .01
KET 1427 L7704 517 230 .85+ 3.52 '68.18'29.20  12.26
» LIA 2i.89  3.363 90.55 10. ﬂ& .26 4.21 178 S 17. 13 18152.08 i
‘ | . : ' '
:‘ SIFP 2.6 9.85 . 8 13 38 87 - 03 3.18 :57 25 . 39\56,164&.60 .
' ! i ; ! .
'{/>SIFS | Z.QS 1.91 15 1%. 6 99 ~.07 - +. 00 f -80° 77.19‘ 793.73
., REDL ; - . o ‘j , i : |
. + . 1.52. 2.05 4.64° 4.76° .90 6.12 | 0.33 93.55
P, REDSIF : - e e | ,
! o j f
PBS -.2923 - 0869 .46, ,,8?‘ .17 5.23 '16.42 78.35 .81
BMC ~1.33  -.1643. 4. 28{ 1. 02'— 003;6 58 '51.01:42. 40 20.76
—_— e A ...__,14‘_-_- UL S S L, - I - -
« *In the percentage chaﬁges-cage,‘
- ’ . N .
. _ Estimate (+) - Actdal (t-1) R
. Actyal (t-1) % 100
and - . . . .
. .- _ Actual (t) - Actual Yt-1) . ,
: - A= Actual (t-z) R 100 !
] Thus &, A, SE’ éA are the mean and standard deviation of the-

‘percentage changes are comparable:for they are calcula;ed on.e
the same basis, (Actual (t L ). :
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Current Expendituyres: -
. - . £
While total current. expenditures.on goods and setrvices (CTT) are
.o . . N

- 0 R .
overestimated for the case of absclute value variables, Ml accdbunts

-

for less than-1.07 of the mean square error of forecast. However, in .

Lhéﬁﬁqse of percentage change,'gftal expenditures are underestimated,
but%again Ml actounts for less tham 1.07 of, the nean square error.
Both the percentage change and the absolute value variables show-that

these errors are dominated by the M3 errors. Cutrrent expenditures on

~ 1

- health services (CEHS) ‘afid hospital services (CEEH) and current expend-

-~

itures on other goods and services (CE0) are underestimated but current
»
J.‘ - . ’ | ' »
- expenditures on education (CEL) are overestimatfed. ®dr all expend-
. ” . I
) v 8 ‘
itures M3 is the largest component of the error. The fact that’che

]

.

errors are cancelled put in the aggregate,.suggests that current
‘ . , - .

expenditures should be disaggregated. However, even Yf the‘&;rsf .

v L

. ¢ . ' s . .
component of the M.S.E. for current expenditures on hospital services

(CERﬂ) is greater than ;Le/one for durrent expenditures on hospital

k]

L]
ces (GEHS), we declded to aggregate these two expenditures because
. . 2

n

they are made ip thee same "market". Henceﬁ)rﬁh (CEH) will be the sum

of (CEHS) and (CEHH). I .
@ g v ] . . -
: . L3 \' . .
Capital Expenditures: 4 . ‘ ‘ ‘
. ' ‘e = "

Both the level and the percentage change Ln%}cate tha¥ Capital
- ;
" » ! -
Expendi®ires (KET) are overestimatqd; Ml’explaining 3.527 o?\ghe error’
0 .

N
in percentage change and 10.8% ®f the error in level value. In 0 N
: . P . s

. .
centage change M2 accounts iog 67702 of the error while it accounts o
- i ’\4;1 ,:'r“ N )
for only 1.6% ‘ih the case of level value variables.

R . s
N
-
e,
" .
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Loans and Advances: : .jf-

Both the percentage chanéa and the level value variables indicate

an overestimation in Loans and Advances (L1A), M1 accounting 47.0Z ~

L]

in Table 4 2 and for less than 1.0%.in Table 4.1. M2 accounts- for
78.07 in the case of percentage S:hange and for only 15.0% in the case
of level va.lue_’;rariable%. Hoiréver, M3 is equal to 84.0% in the former
cage and no 17.0Z in the later case.

.'. - ."' . N
Special Investment Fund Transactions:

- .

The purchases of SIF securities is systematically underestimated |
in both tables. ' The variance is ;also underestimated in both cases. \
The cortelatfdn;coefficit;nt is ev"en r;egative in, both tables. This
indiéﬁtes that. the f‘or’ec‘asting method .'mnployed leaves a great deal to
be desireg.. The aa]té 'of,SIF secur?l.ties %s underestimated in.ab@}x'te' .
value but overestimaigd in percentage change. "However, even if these

two_variable,s seeni to obey to different patterns we aggregate them in

order to get a"single excess demand variables as required by Qui theo-

~.

retical framework. Henceforth (SIPX) will Khe ‘difference, between

(S IFP) and (SIFS). f

J . * ~

Repqpen;s of Loans and Advances and SIF Redanptﬁagg

Repayhenta of Loans and Advahcea (REPL) and SIP rademtions or
repayments (RESIF) exhibit a ;elatively low mean square error. ‘l‘hia .

confirms the fact: that these transactions are ndt & major . source 'df‘

error and that given the rates, repayments and redemptions, thes‘e flows

—

should be as expected:




————

. : .
’ the planned one, with Ml accounting fot 44.Q%7 in absolute value and

\_.Provincial Borrdwing: .

) -
Provincial Borrqwing (PBS) in level value indicates an under-

estirpation of borrowing. The largest cimpoment of 'che mean square
error is M3, 1ndicating that the timing of borrowing is not as
expected. Debt redemption transactions were not included for there

. [ ]
was no error of forecast in this transaction. | /

Beginning-of-month cash: .=~ - .-

-
L}

The actual beginning-of-mouth cash 1s systematically gresder than * /4

' : - .

-

for 6.6&,111 the case of the percentage change “variable. The variance

Al —

of the estimated cash holdings is 3reater than the variance for actual

beginning-of-month cash holdi}g. Noke that this figure has the largest

pi:)portion of error concentrated in Ml in tl'ge,table. ‘suggesting that at
.J

. this level of anelysis it may well be aerving as a buffer item in the

s L 3
‘ad us‘m&n‘t rocess. - R o
” j p . - \ ' A S
Conclusion ’ , ’ . -

In this .chaptér we presented

theoretical model. From the above lysis we can say tha“ the \‘

a
Alberts Goverﬂnent has been lﬁatoﬁ.cnl A

a surplus unit dnd thagk:he

Treaauq Department vhich look,a after e cash mnagenent system is
‘ ‘' L} .

our résearch. The uniqueness -

. § close enough to a microecono’ﬂeu#g}“‘fﬁ‘r
. )

of our data set was expluned and its shorfcoming mentioned. .in_the.
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last section we applied Theil's version of the mean square.error of -

forecast to our data set. With this information on foreca§ting

{  errors we can now attempt to utilize these data to test qur theore-
[ ]

tical model.
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' ,-  CHAPTER FIVE b
<. . - ' ‘J
REGRESSION ANALYSIS .
Introduction

The primary objective of our econometric analysis is to test Ere

. W

theory outlined in chapter four and, we reitefﬁte, not to explain as
accurately as possible the cash flow of the Alberta Government which

might well be better explainéd.gy utiiizing a cash management approach.

Our model contains two types of hypq;§g§§s: On -the one hande the

‘model generates empirical implications to be ‘tested assuming a given

sequence of transactions.. On the other hand, the sequence of tran~

sactions is i:;;lf open to empirical investigatioﬁ and within limits

) we should investigate the gpprppriatgness of our a-priori sequencing.

The tifeorytical framework underlying the firét set of hypotheses was
exflained ih the previous chaﬁter and a set of dd-Aoc }uide—lines was
developed to decide upon the segquence 6f transactichs. Using these
guide-l4ines the first sectiom ;f this chapter gemerates the expected
sequence. .Section 5.2 outlines ghe qatur; of the equatious and“di§4
cusses the g?iqciples underlying their apécification and their esti-
mation. Section 5.3 presents the results of the econometric ada;ysis.

'

Each equation is discussed separacély. Section 5.4 shows what these

]

empirical results suggest as the sequence of transactionms.

~
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5.1 The Sequence of Tramsactions , - oD

cerning the sequence of transactions, we preseat a brief description

of the transactions and their cofresponding market. Basically, we

5 .

-

In order to give a better understafiding of our hypothesis con- s

can'identify three major classes of markets: - €

-

1)

PR Y

~The goods and services markets where total budgetary

‘revenues, current expenditures on education, health and -

othér goods and services are carried out.

2) Zhﬁsggpi:al-gooas»market where capital expenditures are
. ~made., " )

- LN . : -
& ~#=="=73) The private financial markets and the 'public financial

institutions where loans and adyug;es,-sales and purchases
of S.I.F. secyrities, debt operations and cash management

-operations are executed. ©

Total budgetary revenues are compo3ed of three major sources: Revenues
- - 12

. . /‘;- 0
from taxation,, revenues from the Federal Governmgnt and revenues from

the sales of royalties to the pfivate resource exploiting sector.

" Revenues from taxation are not flexible at all for, when the budget

speech is voted dﬁ, the tax rates are fixed. Hence, any differénce

becween actual and estimated revehues must be due to errors in | ast-

ing the tax bases. Revenues from ‘the Federal Government and from the

sales of royalties are deternined‘by factors outside of the xds;ella of

,’-" f s,
re, total budgetary revenues are assumed to be

- Current ekpendi;ures~on education snd héalthnpre—both eoncerned

wvith hu*n capital. These expenditures are sometimes in the form of

N

’ g /

89
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transfers to the houg:;old sector in order to increase or permit an
effective demand for the services and sometimes provi?ed to idcrease

the supply of the services, Human capital or health capital is a

highly illisuid form of wealth and the markets for both education and

K

health are poorly organized as combared to the finamcial or capital
goods markets. From the government's point of view, when a given &
v program is enacted, it is difficult to change these resulting non-wage

expenditures. To do so would mean the implqnentatioﬂ of a new program,
‘which is us,ual.ly/ done at the beginnin‘g of the fiscal year. Om the
other hand, th® wage componeént of current expenditures is subjeét to
. the.rule{ of exéhapgé in tEF labour market in the public sector. We
therefore assume ;hat current expdditures are more flexible than‘.
to;al_budgetary revenue but"lesg th?n.ahy other tramsactions. =«
Capital expenditures are mainly expenditures on nonLresidenggax
construction.. This fact permits us to cogsider capital expepditur;;
is a more flexible transaction tham current expenditures fof’it i4
possible to change the expenditures program duréng~the year if the
construction industry permits the change. Another reason for consider—
ing capital expenditures as following the current income account tran-
saction in out'sequqnce is the adminfstrative tradition that part of
L' capital expenditures should be financed ou; of the current account

" surplus and the other part out of the noq-budgetAry surplus and

?bérroving.l Tﬁerefore it will be-Assumed that capital expenditures

 lsee A.W. Johnson and J.M. Andrews, Provincial and Municipal
Governments and the Capital Market, working paper #4. The Royal Com-
mission .on Banking and Finance, Ottawa, 1962.

.
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are adjusted ;fter all current account transactions.

Provincial financial -markets and the public fin;ncial inséitu-
tions have been the oﬁaect of many studies.l ;n general, it is con-
ciuded that the provincial bond maljket , the monesr market and the.‘
provincial &nd federal financial institutions represent a well-
,organizei/é;nancial ;§stem. There is a presumption, how;ier, that |
the money market-and the secondary bond market fornv;fbetter market
than the primary bo?d market. Our concern i§;p§§ 6rdéring of the
following tranéacticm.s:. a) Bor.rowiilg, !;) 'Jioans and advances,

c) S. I F. secufitiéé transactions, d)?Eash operations. Cash tran-
sactions are, by nearly any standdgd the most flexible since they are
under the direct control-of the Treasury Departﬁent.and entail relati-
vely smali;transacﬁion costs. Sipilatly, S I1.F. transaéoions are
yighly flexible since ihéy aie conducted on a well:grganized market,
Fhe secondary financi;l'market, and they are not normally sdbject to
hegisiation. Changes iﬁ S.I.F. transactions are assumed to be adjusted
jgggggg cash operations but after all other tran;gctions. - .

[ Losns and advances transactions are loans and advances to mﬁnici-
:;alitiesg regional school boardq-and public enterprises. Thé relation-
ahips“betwaen the trei;u;y~and these institutions are frequent and - |

well~-brganized. Loans and advances do not involve large Eraasécti&ﬁ

- " v, - N . .

A good description of the functioning of the provincial capital
market 18 o be found in: A.W. Johnaon and J.M. An
and Municipal Govethncnts and the Capital Markets, .
R.C.B.F. 1962, Ottawa, E P, Neufeld, The Financial :
It's Grawth.and Develo t Nacnillan of Canada, Torqnto 1972 y
Bank of Canada, e Finan¢ing of Previncial and-Hnnisipnl Governments
and Their Entetpriana". ‘Bank of Clhada Reviev, Oct. 1972, pp. 3-22.

‘
f




/' ) costs and‘they can be adjusted in timing quite easily if the~financi§l

- .
- b -

managers'of the provincial treasury and the financial managers of the

-

receiving institutions agree on the aljustment. Contrary to the lend-

ing operatioms, bérrowing trangactions on the long;term bond market

imply transactions costs and negotiations between an investment dBaler

and the debt manager.l

In tbe money market where the Treasury Bill auctions are ;ari‘ied

R 1
out, it is less expensive to conduct debt management operatioms but

1t still kepresents‘dlless flexible tramsaction than the loans and

advances. ' : ' . \

L)

N .
. In brief we assume that the lending operatioms of the provincial

/\ *

government are more flexible than the borrowing ones, so shat bofrowing

»

comes before lending in.the sequence of adjustment. .
Thus the sequence of adjustment in the order given by our admit-

tedly ad-hoc précedure yield, beginning with the least flexible:

-

Total Budgetary Revenue, Current Expenditures on Education, Current

Expenditures on Other Goods and Services, Current Expenditures on

// ﬁeﬁlth; Capital Expenditures, Borrowing, Loans and Advanges, S.I.F.

transactions and Cash Operations. This is ome of the possible
[ 4 "‘
. sequences of adjustment and it is part of our research to £ind the
o ) '
- existing sequence of adjustment.

--in order to -explain how we -shall subject our théory to empirical

‘ .
verifieation we conclude this section with a descriptiom of our
. ~ . : *—\ . -
\ . .
- ‘ ‘ - research sn’ategy_,msmgly stated, the strategy is.to mse single~
. ) . ‘;l‘ -, -

PEN . »

\._,\’ ‘

- 3ee Johnson and Andrew, op. cit. : ' .




-

equation-estimation techniques to obtain an eacimated equation for

each endogenous transaction, tetainihg in the equa®ion only the ,
. - - -~ - ) .
’ variables which are statistically significant. In the light of these

, results, alternmative sequences of adjustment can be tested in order
to build a complete rscursive model that will be used to conduct some
simulation experiments. The estimation of single equations is the

- object of the present chapter. The presentation and analysis of the
» '
recurgsive model is the subject of chapter six. Chapter seven Qrovides'

-«
©

the results of simulation experiments.

.

-

. | . \ . ) ' . .

5.2 Specification of the Form of the Equation and
the Estimation Methods

L 4
In select;ﬁg the estimation method we wish to ensure that the

residuals have constant variance and are free of~serial correlation.

“ﬂ!ﬁg~ghg.dependent variable bein$ the difierencé between the actual .

Rkt ‘ﬂ» ,.__,\ "\. '.

estimated.iransaction, it'is reasonable to asgume that there
) ~?-§.: C
_will "be no seriat é%!t;lation. In any case, the Durbin—Wacson test

AR SN

will permit us o i@éntify the eventual presence of autocorrelation

in most cﬁses.1 However, the possibility of hetereoscedasticity

réquires us to make some épec;fic agsumptions about the structure of

the realjzation ﬁ:ocess; The résidual-will in essence be the sum of

U the effect of unincluded varisbles due to the Taylor approximaiion

[ J
lAs is well-known,»the presence of lagged dependent variables

suggest "that thegDurbin-Watson statistic,..., is asymtotically -

biased toward the acceptance™of the null hypothesis of ~independence

or, equivalently that the power of this statistic is low in the

presence of lagged valds of the dependent variable, Henri Theil,
. Principles of Econonetrics, John Wiley and Sﬁnb Inc., 1971, p. 414. N

: q? ‘ ' ’




and unincluded variables due to the fact that rationing is to be

estimated by a constant term and a residual factor. Ome reasonable
assumption is to say that the effect of excluded variables influencing
the forecast but not the. actiial value of the dependent-varisble or’

. *®
vice versa is randomly distributed with constant variance so that we

can apply ordidary least squares. Consequently ordirary least squares
)
were applied to each equation.

An alternative to the above assumption is to say that the éffect

of excluded variables influencing the forecast but not the: actual

*value (or vice versa) 'should be proportional to the size of the actual

or the forecast. If so, then the resulting Heteroécedasticity could

be avoided and a more efficient estimated thereby obtained, if the
residuals were deflated by say the average of the actual- and the
esti;ate valueé vf the dependent variables. In other wofés, under this
assumPtion we apply we}ghted least sq;ares where the weight is the
average of the forecast and the actual valué. This averagelis a better
deflator than either alone, in part because either the .forecast or the

actual could be zero_whilé thelﬁtﬁéffwas‘positivg and in part also

because the acfual and the forecast should enter the deflator with the

same sign and the numerator with opposite sign. In other words, the
- N ' *

dgflation by the average of actual and forecast avoids the spurious

correlation that would result if efither one were used without the o

other.l 4 L
. []

. ¥

' 1The application of weighted least squares was suggested to me by
reading: J. Helliwell and G. Glorieux, Realization of Aggregate and-

Sectorsl Investment Forecast, Bank of Canada, June 1968, Ottawa, Mimeo.
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However, the application of ordinary leést squares and the appli-

cation of weighted least squares represents not only two différent

.

L

ecoﬁometric techniques but also. two different hypatheses. One needs'
to discriminate between these.two. “In order to discriminate between
the two models we use the test suggested ﬁ& S.M. boldfeld and R.E.

Quandt.l - The exact nature of th}s test 15 desoribed in section B of

e

the appendix to this chapter. °

. * Consequently we apply ordinary least squares to each equation and’

then test for the presente of heteroscedasticity. If heteroscedasti-

]
’

city cannoe be rejected,. weighted least squares’are used.
However, the use of ordinary least squares or weighted'least'

squares requires that there are no zero observations in the dependen%_
N, -

variable over the sample. This is not the case for one.dépéndent
varﬁ;ble, namely borrowing, As should be expected, provincial
<

governments do not borrow at each month but rather they borrow 1nfre—

A ¢

quently in.large amounts in order .to ginimize the_transaction costs
involved in the borrowing;process;‘.The;efore our data on borrowing

ptesents a case of what we refer to as a "limfted depéndent variable"

y

in the sense that the varidble G~x" ) for horrowing has a zero value -

.
- n

for 30 observations and a non-zero value for 12 ohservations. what

<

" "is to be explained is why (x—xn) 13 zero for some” obse vations and

«

if it is not zero, vhy it takes on 1:s particular-ﬁalne. The problems

associated with the case of limi:ed dapenden: variablea~are well-known

)
0y

2 A )

1

/

. S.M. Goldfeld.qu—k E. Quandt, "Some Tests for Homoscedasticity,
e J0urnal of the Ame:ican Statistical Asgociation, 60, pp. 540, .1965

95




>

in-the econometric lieterature.l The simplest_approach is to usé theo
dependent variable és*the regressand in a,gonventional regression, )
rgcordiﬁg‘zero for the period where the observation is zero. But
—sincé there will be many zero‘obsérvations the linear regression model
will be often empirically inappropriate.2 fhere are at least two
solutions to ;his problég: The twin linear pro;abilit? function and
Tobin's Maximum:Likelihoodvestimate.3 In the twin linear p;obabflity
approach, thchlgssicaI{QEsumption of homoscedasticity is untenable
> -

as proved by Golberger.4 A better method of estimation is the one
suggested by J. Tobin.5

Indeed an altgrnative one-step procedure is the e#ténsion of the
probit analysis, geveloped by Tobin. Theabasic principle underlying
the Tobit model i{s the threshold principle of econométric behaviour, °
which‘can be exéressed in the following way. 'Let X and Y be two real
variables and let AX and AY denote ¢hanges in the value of X'And Y
resﬂ‘ctively. We then can say that X is e-threshold-s;nsistive to AY

1f and only if for /AY/ 2 e, X is functionally related to AY; and for '

/AY/ < e, AX and AY are 1ndepepdent. A change in the value of Y will,

TS
RO
-
A
r—
v

»

1A. Golbergers Econometric Theory, John Wiley and Sons, Inc.,
New York, 1964, pp. 248-255. . 4

2A. Golberger, ibid., pp. 251-252.

3 * '

A third one is to be foupd in M.G. Dagenaig,> "A Threshold
Regression Model Econometrica, Vol. 36, No. 2, April 1969,

4A. Golberger, ibid., p. 149. . ! .

- 5J Tobin, "Estimatfon of Relationship for Limited Dependant
Variables", Econometrica, 1958, pp. 24-36.

r
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in Other worc'is, affect X only &f the change is sufficiently large,
« 1i.e., only if it exceeds some positive thresholds level."1
The econometric implication of tb%s p¥ing¢iple consists ine

' " assuming that the behaviour of the dependent.variable is determined
. . A

by ‘
[4 . -
. 0 1if Ii < I
v, * 'Y
1% i *
. , . . 1,-1F 4f I, 2 I} )
> - £
_ ]
where I, = X, B o
- ~~ where ’ ‘Xt is a vector of independent variables and .
., .
B 1is a vector of regression coefficients
Y . I: is a disturbance:term assumed to be )

’ normally distributed with zero mean
' and a constant vqriance ol.

‘ . ’ ]
The fact that y depends on I and I* implies that L, and the proba- g

F'

bilities of y, are functionyf the B's and 0. In Section A of the

appendix to this chapter, we explain in greater detail the Tobin

methods. We show how the maximum likelihood estimation methad is used
to estimate the B's and 0. While the appendﬁx is based on the original
Tobin paper, it also provides the miging steps in the derivation of

certain results used in 6ur ecogometri’c ‘work Specifieally the expected

@ue'of Y¢ given I, 'is derfved. For‘a complete disquasion of \he.

method ve refer the reader to the appendix..

< ’ . As noted in chapter four, our data ses does not provide all the.

jnformation needed on exogenous variables like pr'ices, interest rates

e

lNﬁ Devletogloal., "Thresholds and Transaction Costs",. Quarterly”
. Journal of Econotd'cs, Vol. 85, No. I, Feb. 1971, p. 164 :
4 - S )

SRS r~\




. 1969, pp. 279-293.

S "/ ”
and_ repayment or redemption rac‘:as. Fotr this "re:ason‘ the e;timated
equation will not take into account the ;:no_ssﬂ'iility c;f bilas in the
forecast that this might generate nor does it ;alge account for the

effect of unptedicted seasonal patterns. With an ideal set of data
any bias in the ‘for.ei:ast ‘of exogenous variaiale_s or any unpredicted
. ‘ ¢

seasonal p-att.em will rveflect itself in the difference between the

actual and estimated exogenous variable. However, in our case, we

will use ad boc methods to cot': with these problems. To these .
‘methods Sre #bw turn. . ~ I

‘ As- suggested by Theill and as used by Helliwell and Glor:ie.ux2

and. as well by R Agarwala, 1. Bu?s and M. Duffy,> it is’ very likely

thac some transactions will be systematically overestimaned while.

" others w:lll be underestimted in certd:in berfodsn II there <is an

.

overestimation (Ext g > xt 4} or an underestimation ()(t £ xt R in

any period, t'.tgen~ the estimated eqﬁation will pot take into account

this overestima{ion. I'n ordér éo s’o'ive this problem, the following
: 3 :

. - . [ ]
variable is 1neluded in the équation -~ - i
- 2
o" =X ¢ .
viere e g bthm .

4 ) i ’ . 4
. A
T

vhere T 1s a. trend term. In other words, X" vepresents the "normal'e
: .
D - ' .

u Thet1, zconoucioramt atd rmg 2ud ed., 1965, chap. 5.

b N

2}, Helliwell and G. Clorieux, -"Realization of agg:bgate and "
sectoral investmt forecaats", June 1968, Bank of Canada, Ottava,

4 ., et . ? ' . ™. . ’

- 3R. Agarvala, T, ‘Burns, M. Duffy, "Forecnsting Cross PPivate .

Fixed Investment U.ing Intan}io’ns Su!"ey Data”, The lhnchesg__ School,

»

-»I" "
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forécast and-xq - X® is the residual of the estimated normal forecast.

"Obviously the agsumption’that the normal forecast can be estimated by
a'TREND, is-rest‘}ctive. The ideal situation*vould be to.regress

planned tranmsactions on anticipated exogenous variables and to use

<

the residua‘sin the equation. However, this procedure is obviously
impossible for 1t is,precfsely because we lack data that we are using
" this variable. _Thp variable (x _‘—n) being the residual of an equa-

tion estimated b§ least squares,fif has a zero mean and it will not
Q -
change 'the equation at the mean value. . N

~

\

" In our model: planned and actual transactions are not seasonally

) will not be affected by

seasonal factors only if both it { and xt,i have the sameaseasonal
s

adjusted and the difference (i; 4
]

Xti

patterns or if the 1n91uded exogenous variables explain the difference

¢
in seasonality’. But_ the seasonal pattern of the included exogenous

< : - -

variables eannot be expected to correct all the seasonality. Therefoxe

/
dunmy variables are used to take account of the seasonal factors not
"!‘e:

;xﬁiained. The procedure used cdnsists in uaing 11 monthly seasonals

in the eqdation.and to retain only the significamt ones.

» o »

In smunary, each equation is estimated by ordinary least squares

including the vatiable (X 2 xn) and seasonal faq;gts and a test feg

———

the presence of hetegoscedasticity is performed. 1f hetgroscedagti—
. b
city cannot be rejeciedq the equation is estimated by weighted least

squares. In the next section, the empirical results of our research
- . .. . . g .~
" are presented.




. 5.3 Empirical Results

In this section, the estimated equation for the’ endoge;E;;\bs an-—
- v/

sac;ions will be presented. The transactions are: ’

s

"1) Total Budgeta}y Revenue -
2) Current Expenditures on Education R

3) Current Expenditures on Other Goods and Services °

4) Current Expenditures on Health .

5) :C;pital Expenditures

6) Provincial Borrowing

K L;ans and Advances _

8) Net Purchases of S.I.F. Securities

§) Cash Operations -

Before we present the empirical results it ie useful to give out

notation. . R

4

5.3.1 Notation"

The followlng symbols are used in the presentation of our
results:

R? 18 the multiple correlation coefficient L
R? is the coefficient of determination

S.E.E. is the standard error of estimate in thousand of
' dollars

D.W. is the Durbin-Watson statistic

’

.
.

n is' the number of observations ‘ .

F is the P s:atistic \

m is the number of variables on the right-hand side of
the equation

G.Q. is the Goldfeld and Quand &statutic as described '
in the Appendix

k 1s .the number. of excludedfobsefvation inrthe Egot for
heterosqedaaticity , ‘;/

LY
“—...__._4-/

D.F. is the degree of freedom for the G.Q. statistic.

3

A




45.3.2 Estimated Equations

N A
Let us present, the obtained estimated qgugfxpns. N
. Coptw T
o

a) Total Budgetary Revenue'
L. b . >
The difference between the dctual and the forecast Budgetary

"Revenue is assumed to be explained by the errdbrs of forecast only, for

. ;t 1s assumed to be the first ia the sequence of adjugtment. Therefore

1ot

TStal Budgetary Revenue was not estimeted,since the errors depend only
on exogenous factors. Thus, for the purpose of the model, Total

Budgetary Revenue is assumed to be é;ogenoue..

4 -
-

b) Curreat _Expenditures on Pducationl ‘ S

-

»
L ]

The difference yetween actual and estimated Cu:rent Expend-

[

itures on Education was f to ‘be 1ndependent "of all other[t{pnsac-

[y

‘tions. The,i@%c equatiou obta!hed tends to show that CEED can be con- -

sidered as autoregressive oveqﬁthecsample. This equation is;

N
. ot
]

L OLSQ

(Oct. 69 - Feb. 73)

([CEED] = - 2240.793"+-0.37150688 (CREDL]

v L reL738) . (2.538) -7
" ge377 ‘o= 18l :
" R2-= 01&1' .' ‘ F - = 60&66 : .

Y S.E.E. = 7348  6.Q. =71
‘ . . o= 41 "k =3 . : T . - .
© wo=2  C D.F.= 17

. k'Y
- line definition of variables ia' given 4n®Appendix A of the

thesis. . 4




CEED is therefore explained by its lagged value and a constant

>

f.term. This strange result can' be explained in the following way. The

mean square error of forecast foY CEED: as shown in chapter four is
.the largest error of all current expendi‘tixres. This is-due to 'the

)

systematic overestimation fot'j:’t_h’e' p.é:;j.od April 1971 to February 1972.
Oved that peffod, actual expenditures amounted to $225,849 while the'

éstima:é was $369 393, .For some réa,s';an an intended program was can-

“
-

celied‘ during this year. .-

=
N Due™Yo this poor resule, CEED vill be assumed to be exogenous for

Qimlation purposes. . 3"

c) Current Expenditureg on Other Goods and Services

4

- ) ¢ The resudts show that these expenditures serye as a buffer

in the ddjustment process’ _u\;the sense that for each dollar not real-

ieed in CEED, CEQD will change by 50 cents. That is, if the.actual
cun;en,t expenditu;'es on education. are 'lower than estimated, then
actual expex;ditures on other goods and services will be greater than
forecasted, indicating a strong spillover effect vhere the cash effect
and the substitution effect 'are greater :han any possible cmplement

effect. CEOD'also reacts to the beginning—of-mth cash in a positive

1

Mnner indichti}ng that for each dollar not realized in cash. CBOD wj.ll

be changed by 6 cents. The presence of a strongly signif t nega- °

tive constant term combined with the presence of a synte' tic bias as

shown by the coefficient on RCEOE and the effect of seasonality, indi-
»

cated that ve cannot Teject the presenc' of rationing ‘in this tran-
"L ,
saction.




-1Q3
Finally, note that the G.Q. statistic indicates that the hypothe-
sis:of heteroscedasticity can be regeg;ed and therefore only the least

squares estimate is presented:

¢ 0LSQ
(Sepé. 69 - Feb. 73)
- (CEOD] = - 6993.3647 .50966 [CEED] + 0.06247 [BMCD]
(=4.3537)  (=4.060) . (2.9564) .
+ 12534.325 [MAR] + 8454.789 [MAY] .
) - (3.179) (2.195) y

+ 13246.1930 [JUNE] + 8670.0087 [JULY]

(3.183) - (2.293) .
+ 8890.08715 [AUG] - 0.35218 [RCEOE] " 4
(2.372) » (-3.77) : -
- ' . : ¢
s R? = ,820 D.W. = 1.781 ’

R R? = .672 _F  =8.46

S.E.E. = 675 G.Q. = 2.44
n = 42 k £ 1
o =9 D.F. = 11

d) Current Expenditures on Health

Note that "on July 1, 1969, the Alberta Health Plan was termi-

. -

nated and the Alberta Health Cargulpsﬁfance Plan’commenced operationms.
During its early stages and having regard to .the Fede;al Government
regaidiné participation in the ng;ional meJicareIacheme. the New Plan
was oriented chiefIy towards meéical coverage. With the expefience ‘

gained and follawing.a thorough study, the Hipi&ier of Health will in-

" troduce a New Plan."1

.
A '
ot

Tgudget Speech  the Hon. A-D. Slborc, Province of Alberta, 1970,
pc 8- * ' . . ‘e

'S L4

Tt o ' S : »
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This institutional fact has two implications for our empirigal
»
results: )
1) It is expected that the constant term can be positive
due to the fact that the demand for health services .
under the new -program .fortes the government to make a ‘.
larger expenditure than i¥ originally intended to. )
’ In terms-of our economic medel this would be a case of
. positive rationing. '
2) As time passes, information about the demand for health e
can be obtained and a better forecast can be made.
., So that we expect a negative trend in the difference
between actual expenditures and estimates.
In fact our results do show that the first implication cammot be
rejected: the constant term is indeed positive. Secondly, the intro-

duction of a trend variable does ihdicate that a‘certain learﬁiug

“.

process is present. Our results also show that [CEHD] responds to two,
stock variables: the beginning Qf the month stock of debc'{BMDD] an&

* the stock of loans and.a&;ances [(BMSLD]. A greater than exﬁected
stock of debt imblieﬁ an iﬁcrease in [CEHD]. A greater than eipected
stock of loans “and advances means a lower than expected level of ' ..

‘ expendi;ures. The fact that [CEﬁD]Aresponds negatively to [BMSLD] -

* indicates that loans and advances[afg substitutes for [CEHD}; this
is not surprising for a large ‘part of loans and advances are given to
health Lnstit;cioﬁ!; Finally note that a do%la% not realized in [CEOD]
implies a n;gatiwe change in the [CEHD], aﬁain suggesting a spillovet

effect. ) - ) .

e,




--

. '0LSQ .
| 4 S
[CEMD] = 7412.17732 -~ .08636967 [CEOD]
Y _ (5.2435) (-1:406) S
. + .02903430 [n}tbn]"- .129585 [BMSLD) e
(1.346) Y (1.3866)
’ .
) ., + 2672.1124 [NOV] - 285.707507 [TREND)
(1.492) (~4.3077)
, R? = .849 D.W. = 1.4293
R? = 7121 F =°7.227-
. S.E.E. = 3331.75 G.Q. = 2.62
. . n =41 . k = 2
m*= 6 ‘ P.F. = 14

e) ‘Cap:lta'l Expenditures

As expected,‘ capital expenditures are functions of iag.geJ
capital expeu.;i.itqres in the last two -per'i?)ds indicating a stock
.. adjustment ;Satt'e'rn in the capital expenditures. éurrent and lagged
revenues afféct capital ;xbenditure?rpoeitiﬁeli meaning tha% for ome -
illol}érvless in current and lagged révgpue, capitél expenditures will

be cut down by 12 and 14 cents respeétiygly.

"The significant negative constant term in the aguaﬁon means .

“ that \.ve cannot reject the hypgthesis-.of-:aiicning in this transaction.
': . - ' .
- € Lot ,
anal_ly, heretoscedastieity does hot occur ‘in this casg. The least

] . ]

»

°. - aquates' estimate is:

L] ._A ’
C oMYA . .
e

\ :
rF

A}
.




0LSQ

[KETD] = - 3088.3088579
(-3.30)

. (1.87) -3
N 28517469 {RETDLL] )
) (1:1909)
| R? = 1713 D.W. = 2308 -
< R? = .308 F = 9.046
24 S.E.E. = 4087.94 .Q. = .76
“n = 40 k=,
m =35 D.F. = 4
f) Borrowing N .
As we noted in the previous section, provincial borrowfng
z ~
. ' preseats-a é‘se of limited dependent vatiables and was estinated by
'TOBIT analysik i.e., by a maximum likelihood estimation technique. ; v

As explained i\ section A of the agpendix of the present chapter,

the obtained equation is an' estimation of -the standardized index. '
> v

The obtained equation for the standardized index is: . h
%g- 1.57968 - .00002199 {BMCD] - .0002685 [BMSLD] >

i (-2.98)  (-3.04) (-3.4) RS

. and % = .0000475

The equation of the index is:

(Nov. 69 ~ Fet'.

»
.

73) N y

.12264546 [TBRD]
" (1.56)

.14229206 [TBRDL®- :44912494 [KETDLA .. .

(-2.996)

- -

= 33264.649 - 5.6158 [(BMSLD] - 4465549« BMCD]
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For sufficient lnrge value of the explanatory v?riaﬁles, then, as sbown
*in the appendix to this chapter, I is the dependent variable [PBSD].
Therefore, provincial borrowing depends on two stock variables: the
beginning of month cash and the beginning of month stock ofvinans and
advances. If the [BMCD] is greater than expected, then the amount
borrowed is less than the planned amount. If the, beginning of month
stock of loans and advances is greater than planmed, then the amount
Borrowed is less than the planned amount. As we will see in the next
. equation, the flow of loans and nd;ancgs,depends on [PBSD] in the -
sense that if borrowing is greater than eipeeted, then ioann and
advances-will'be greater than expected, so that the beginning of the
. month stock of loans and advances in the next p;h;od 1s greater than
expected which implies a smaller amonnt to be borrowed. It is a
‘ cumulative stock-flow adjustment mechanisn.
The presence of a significant constant term indicates that the
) . hypothesis of rationing cannot be rejected. As explained in section A
of the.appendix, it is possible to estimate the mean prob;bility that
[PBSD] would be non-ifro for the non-zero observations and the mean
probability that [PBSD] would- ge non-zero for the zero observations.
These mean probabilities are respectively .465 and .094, suggesting .
that the Tobit model discriminates pretty well between non-borrowing
~npd borrowing observations The tesults are compared favourably with

2
those obtained in other studies.1 ) 9 e

e

lsee . Dagenais "Application of a Threshold Regression Model to
Household Purchase of Automcbiles", Cahier no 7304, DEpartement‘des
.Sciences Economiques, Université de Hontrénl 1973, and the literature
quoted in this paper.
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g) Loans and Advances

Loafis and Advances were fﬁund to be explained,by the non-"
realization of beginning of month cash, by a constant term and by
[RLIAE] whic{m measures the effect of»systematic bias. Indeed our
1:esu1ts confirmed ‘out hypothesis that borrowing transac'ti.ons influ-
ence the lending tragsactions on a monthly b‘asis.

* For each dollar ;ot realized in {PBSD], (LIAD] is changed by
5 cents while for each dollar non-realized ir’x [BMCD], [LIAD] is
'chang'ed by 1 cent. The pre‘sence of a negative constant term indicates
that over the sample, the govement was not able to lend as much as
it wanted to." Note th.at the G.Q. statistic indicates that the hypothe-
S;S\Of heteroscedasticity cannot be rejected. Therefore both ordinary
least square-s and weighted least squares estimates are presented.\

Finally, the fact that borrowing transactions influence lending oper-

‘ations tend to confirm the hypothesis advapced by Neufeld that pro—‘

vincial govemment play a role as financial intermediaries.l
-T;e obtained equations are:
oLsQ
' ' _ (Sept. 69 - Feb, 73) .
* [LIAD] = - 949.74281 + .05575 [PBSD]
(-2.28)  (2.424)
. + .01558 "EBMCD] ~ .68133 (RLIAE] ’

. (2.517) (-2.728)

g

lE. Neufeld, The I-’inancial System of _Canada, It's Growth and
'Development, Macmillan, 1972. M




n

R? = .595 D.W. = 2.105
R? = .355 | F = 6.96
S.E.E. = 1789.64 G.Q. = 8.397
n = 42 = k =1 .
m =4 F.F. = 16

WLSQ
(Sept. 69 - Feb. 73)

[LIAD] = - 822.249 { .05568 [PBSD]
(-2.011)  (2.417)

+ ,01346 [BMCD] .67375 [RLIAET™—

ﬁ-é ' A
(2.028) / (-2.69) , L
e ]
R? = ,567 D.W. = 2.151
R? = .321 . F = 5,999

h) Special Investment Fund Excess Demand

As noted in chapter three, the excess demand for finaﬁcial
securities is expected to be influenced by exogencus .financial factors
and other transactions, /In fact [SIFXD] was fgund to be.affected by
the beginning of qgg}ﬁ/gtock of finahciai ass"s S0 thagkif the stock
is greater than expected, the excess demand for financisl assets will
be lower than expected. Also if the interest rate on 3to5 years
Canadian Bonds 1s gréater than expegced, the excess demand will be °

-

gower than.expeéted. When the rdte of interest is greater than

-

expected,. expectations are such that in the néar future it will de-

[N

. crease so.that the actual demand is revised downward. SimiTarly when
the exchange rate between the U.S. and the Canadian dollar is greatetr

than expected, the excess demand for fiﬁancial \ssei is lower than

109
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expected. That is when the price of the U.S.° dollar im Canadian money

is greater than expected, [SIFXD! is revised downward.. This can be

seen as the effect of a change in the price of U.S. securities on

[SIFXD] or as the effect of a change in the exchange rate on financial

manager'Sagxpectations about Canadian interest rate. Finally, there is

a2 need to include dummy variables in order to take 1nto account the

following unanticipated events: -

°

1) The move from a fixed to a floating exchapge rate on
May 31 of 1970. A dummy which takes a value of 1 in
June and July 1970 is intluded, DUML.

4

~* 2)  The change in the U.S. commercial and financial policy
introduced by President Nixon in late August 1971 is
expected to influence [SIFXD]. Hence DUM2 takes a-
value of 1 in September 1971 and zero in all other
periods.

3) The effect of the Federal election in October 1973 on
the financial market. DUM3 which takes value of 1
in November 1972 and zero in all other periods is
included. The estimated equation is: =, ;

0LSQ

(Nov. 69 - Feb. 73?

Bl

i [SIFXD] = - .06599113 [BMSIFD] + 480.08040027 [FEXRD]
(~2.008) | (3.719)

L 4

- 1374.50686210 [1R3A5D] + 7506.1222 (DMl 3
(-3.43) ° S £5.1379)

- + 6947.2975 [DUM2] - 15631.8359 (DUM3]

. ' .(3.432) s (-7.71) °
> 2 ,15 v )
R = .877 D.W. = 2.56
K= .7 . F. = 23.384
S.E.Es = 1980.87 ‘G.Q. = .01
< n = = 3

41 ko,

[
u -
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i) Cash Operations o <\_ . .
If the Cash S)perations are defined’m diff;ren;e between
\ 'the_: ;BCtual change in cash:and the estit;ai:'ed change in cash, t‘hen given
tt}at all transactions aré recorded on a cash basis, it is identically
true that the gét:.dal—e:tim‘a‘ted c%ange in cash 4is equal.to the sum of
all other tran‘sactionssex‘pr.essed in difference. /- -
. Thus from the accounting framework the end o<the month cash
. FEMCD}‘can be e;cpressed as: s _ B . <
: “ [EMCD] = [BMCD] + [TBRD] - [CEED].- [CEOD] - [CEHD] - (KETD]
~+ (PBSD] - [LIAD] - [SIFXD] + (REDSIFD] + [REDLD]
. - [REDDD] - | ‘ | e
\ . C— v
H‘en‘ce, cash operations Qaré obtair}ed bs' an identity indiéating that
ceﬁeris paribus a-change in. any other trans.dotié;x will affect tf{e end
of momth cash only. - , T :
' 5.4 The Model” T
, t + o ’ ..
' The result of this éstimation is a system o‘f. ;i.ght é'quati.ons
e ™ ' form{ng_ a rec‘.rrsi,ve mcpel rof a_"s’equence of the adjustment of stock and
| C. flow transactions. -Chart V-1 indicates :he major rgl’ations.hips.. At
:- the.beginning‘ f':f each ‘month, tﬁg stock; ai’e, prédetémi,ped. ‘During the
o -m:)nth thé -eridoéenous, flows trana'actf‘..aud,“:re carried out and the
exogenous ;hanges in stocks oscur. At Eh; end -of th; month’ the result-
. ) . 1ing stocks are obtained and they Bec'ome the beginning of l;:onth stocks
’ * ‘in ‘the next peri_qg; : : e "? - ,‘
s ‘ 4 .
;7 x




s*Predeternined Varisbles ‘ o
Others: REndogenous Varisbles - - ,

* I ~ * . - ' . . o
"rheedatinitioy of the verisbles 1s given {n d
) ’. LS K o. .l “ [ 2R ..‘
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The uajor stock~flow relationships are: -
- 1). The béeginning-of-month cash [BMCD] atfects current expend—,..
itures on other goods and services [CEOD], provimcial .. -
i borrowing [PBSD], loans and advances [LIAD] and the énd-
of-month cash [EMCD]. RN
\ - . . . - L@
- 2) The beginntﬁg-of-month stock of loans-~and advances (BMSLD ]
influences current expenditures on health services [CEHDJ,
* provincial borrowing [PBSD], and the gnd—of-mnth stock of
. loags' and advances. , . .
3) .The.beginning-of-month stock of financial assets determined
the excess®demand-for finamcial assets and the end~of-month
o i stock. . 9 ' ’
v The inter-flow relat;onships' ere_:he following:
< - .
1) Current expenditures on education influence current
’ expenditures on other goods and services which in turn
affects current expenditures on health.
‘, ' . 2) Total budgetary revenue affects capital expenditures.
3) Provincia]. borrowing influences loans and advances. —_
“ Conclusion® - '
- C In this chapter, the empirical results for each equation were
Spreseute'd after a discussion of the econometric theory underlying the
estimation. In eachtequation, we included only the significant ; °
variables. In fa¢t, the model that we just preaented fulfills-tw
objectives: It provides a preltninary test of the theory outlined .
) ine chapter three and _gives some empirical inaights on the sequence of
. adjustments by presen::lng ‘the sign:l;ficant atoek-flow relationeh:lps
, and the i.nterflo\bs relationa. v v. .
S However, in order to test the theory and to carry out slnulations
. . A
B , TN,
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experiments we oeld a complet‘e recursive model. The sequence of ™ .

adjustment described in Chert V-1 is nof~completely recursive and -~ .
‘there are many recursiee models thaf can be;ébtcineéﬂftom this if

ve inglude the non-significant variables in the sequencef. One of

: these recursive coceis is the sequence_suggested in section 5.1 of

th{; chapter’. Another is obtained by including capital expenditures
before all the current expenditure.s, and then keep the ‘same sequenﬁe

for the other tfansactions. One aqbjective of .the 'next'chapter will

be to present the tesult of the tests for alternative sequences.

L2 ‘.

- . - Given the obtained sequence, ‘we \;ill then study the extent to whith -9
3 - . our theory has been' tested by considering‘each of the nine empirical
. ‘ hypotheses in each equation. They will be done in t'ne next chapter. i .

Chapter seven_yill present tp‘::esults of the sinulation in order to

/\ . - . . .
'shed same _lig“t. on the cash flow of Alberta's Treasury.
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APPENDIX TO CHAPTER FIVE

Y

. ) . . ]
The preseﬁi appendix aims to describe two of the econometric .
techniques used in the regression analyéis. In Section A, we will
present Tobin's Maximum Likelih;od Method and in Sectlon B, the

Goldfeld and Quamdt's test for homoscedasticity.

A) Tobin's Maximum Likelihood: Tobit Modell.

Suppose that Y is a'limited dependent variable, with a lower

limit at zero (0). Let I_be an index which is a linear combimation

"of the indepepdent variables (X; x,...xn). A}\any period t, the

relationship is assumed to be a
. . :
oot c ®
IF = X.B . . . (1)

‘where I_'is a scalor,

~

xt is a vecto? of 1nde§endept variables in
{ - period t of dimension nX1

" B is a nXl vector of regression coefficients

)

Let I? play the rdle of a disturbance term. It may be interpreted
as critical, values of the index in the semse that the behaviour of the

dependent variable 1s determined by

0 if It < I: I
¥ * o . (2)
- I, -1 1f 1, 21%

'Lrhis appendix relies on Golberger's presentation of the Tobit

Model ‘ip: Econometric Thzo;z, John Wiley and Sons Inc., New York,
1954, pp. 253-255 and Tobin's original paper "Estimation of Relation-
ship for bimited Dependant V.rilblcg". Econometrica, 1958, pp. 24-36.

A
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13

We assume théat I: is_normally_distributeq according to N(O,cz).

Each y, is thus a function of the i;s (via I.) and of I}. From

El

equatiqns (1) and (2), the interpretation of It is ‘clear. It means

that given the explained behavfour, It’ there will be a non-zero value
for the dependent variable.if and, only if this explained behaviour
results in an index uhic; is not smdiier than some critical value of

the index. if the estimated index is smaller than this critical value,
‘yt an& Xt will not be linearly related and Ye will be zero. 1In that )
sen;e, v, 1is It - threshold - sensitive to the Xés. )

The following notation will be used: . : f
If z is a random variable which is said.to ge normally distrib-

uted, then its density function is: : °,

- N2
. z=
. £(z) = —de=re zcg,

where e 1s the base of the natural logarithms and u and o2

are parameters.

If 2z is distributed N(O,lz, we say that z has a standard ﬁbfﬁal .
distribution and its demsity function is: -
" )
l 1 2 . ’
. -2, -2 22 . //’ -
f(Z) = (2“) 2 e 2 ' R t
o L './

The cumulative normal distribution obtained by integrating the
~ . ]
. . ”

density distnbuuép 1s

# <, . A
.F(z) . (2;”2)“ 2[ e-(ZQ‘Z‘)'-l (x_p)z 'dx . '
i . . ' ) ) «n&“ . e ( . : ’ H

.

v
- . -
‘ )

-
-
-

*4
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if z is distributed N(O,l);\then

: k‘
.~ - - 1 N )

Z
1 L1 e
) ‘2[ 2 *
F(z) = (2m) e . dx
[ ] .

We wish to derive the @isfribution of Y given the distribution of I:.

-

Let us note that: |

-

Prob {y = 0|1} = Prob {I* > I|I} (3)

The first result is obtained from equation (2) and can be interpreted

graphically as in figure 5.1, that is: - B ' .
Prob {1* > I|]I} = a ='1 - F(I) ' L)

I* being a N(0,0°) we can standardize it to get:-

Prob {y = 0|1} = 1 - r% ' : (5)

-

Similarly,

-t

L

Prob {y > y* = 0|1} = Prob. {I* <T - y*|1} . (6).

Graphically, this can be expressed as in figure 5.2, that 1is:

Prob {I* < I - y* I} = y = F{I-y*} (7) .
. ' . . . "->~
If we standardize I* we get:
. " - * ) .
_ Prob {y > y* 2 0|1} = P(I—E-‘-Y—) C © 1 (8)

P . -
Thus I and the probabilities are functions of the B's. This suggests
maximum likelihood estimation of the B's and of O Without loss of
_ gederality, suppose the sample to be prdered 80 that the first S -

observations ha§e y 2 0 and the pe-iniﬁbnT-s have y >-0. Then the

e . -~
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Figure 5.2 The Probability Density Function of I*
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likelihood of the sample is:

- L_El_eés.)][l—(?%] o . ; .

x%g(M) (.’L:JI) (9

where £(2) =—valie of the standard normal density function at z.

. The logarithmic likelihood is - -
5 I
L= Z log|1l < =ty - (1-8) log G
I -
. ¢ L log f(ﬁ...l&)
g .
- t=8+1

(J (10)

o e dx (11)

in which each term 48 a function of the B's and o

( ) )
- , f(lt.gl..“); @n : e-% [ ' gfy;]z

sécting the derivatives. of (10) with respect to BJs' and g to

N

- X
2

Ix; B/ :

(12)

zero gives the normal equations determining the maximum' likelihood
’ estimators, the 8's and the 61'.
Rthods for solving the nonlinear wQrmal equations may be found v

1n~‘lfb1nfs paper. It i1s sufficient to say here that we use a versiom

of the computer program used by Tobin? and this program generates
) . 1 . LY . * * . .' . )
. A. Golbergar, fbid., p. 254. ‘ . .
1
'l‘he original yrogrm vas given to us by Professor M. Dogeng.s of
- _ -the Uni.vera'it.é de Montréal. -
“ -

. , -
- .
‘ - ]
. .

f.
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the B's and § and their respective standard errors. The standard

g errors are obtained by using the obtained regression coefficients to
evaluate the matrix of the second derivative at the point of maximum
Iikelihood: "the-negative inverse ef that matrix gives large sample
estimates of the wariances and covariances of the estimates around the e
corresponding population parémeters."l _Given the variances of the .
estimated coefficien;s, it is possible to construct the usual gest on
. thése coefficients.
’ From .our preceding discussion, ‘it should be clear that the )
estimated equation gives the value of the estimated index it which _,f‘””
is used to determine the conditional expectation of y, given I,.
' Indeed, the expected value of y, given I, is: .
E(ytllt = 0.Pr(ys0) + I: yf(?g%)dy J . (13)
Let r = <£:1><or y = 1I-or ‘ .
ag . - - s
1 . ,
and dr = -Edy or dy =tv- odr .,
if y varies between 0 and w,.then,r varies between 1/0 and - = fo;'
vhen y = O, rh? é-and when y = ®, r = -, , E N
. Thus ’ - : - i ..
J . (- ~ r-ﬂ ) ’ v
- L g(E¥ Vgy = 1T5) £(r) (-odr) - .
g\ ¢ q N . . -
: 0 ‘1/a - _ Ce
. = [ Y .
¢ o . = - (I-or) [£(x)] dr
RS ¥/ *
1 N ' . N v \: ] [} -

J. Tobin, ibid., p. 28.
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. -

This can be written as

. , (]o
P g = J (I-or) £(r) dr ~
.; l{o o ‘ ,
, or =IJ f(r)dr+ 0| - £(r) dr (14)
"//”;flzfz,,ﬂ/~’“'”Td»
,,,/ ‘
7. ‘Since o (e = £'(r) = D)

. dr

by definition of the density function of the normal distribution,

the second term is simply 05(%) and the first term is IF(%) by

definition of f(z) and F(z).

s Therefore, the expected value of 'y given I is
.- - ; - ) ,
. C I I¢ ' :
. E(re/Ty) = 1, F(3E) « of(c_> (15)

_The estimated expectation is thus

A _ = it a it
Ve = ¢ Az * qf(

The difference between the exﬁeéhed value of Ye and the
; l 48 o ' ' : o

. v
. - Ity I\ _ : h J
R . } -E(Yt).—;t = 0f(a,—) t It [ F(F—) 1] - . (17)
In the c3¢e of one independent variable-the expected value of Ve
] given x, is as pteéen;ed in figure 5.3. -

Since {o}'suffioiently large values of If, the cumulative dis-

tribution 1s unity, P(%) = 1, and the;density function is zero,

)
LY

.»..,' | ) . '

e,
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x'observations.

. -
-~ ’ ° [ S

.

f(%—) : 0, we can Qay from equation (15) that the expected value of y,

That is v, =

Ye It for large values of

is approximately equal to It'

X'B.

Given the estimated value of I, and 6 it isspossible to evaluate

the empirical probability of Y, 8iven the X's using =~ - . .
* &
® _ - ° . -
: : I .
L Prob {y, > 0|x} = F(.I) " (20)
.\\ =~ ' - . 0 X 1
\ ; ’ A ' o~ )
AN A .
wh%Se I, is given by X'B. g ' . o N
- L -

* . ’ : ° . :
If Xt are the independent variable§ corresponding to the non-

zero observations in Yeo equation (20) givés the probability that ye
is grea:e% than zero £4r-a non-zero observation-and if Xt'cortesponds .
to the zero observations in yt,.équation (20) gives the probability - . o

that y, will be greater than zero for a zero.observhtion. By evalu-

kS

ating the mean probability for each type of observations we can tell ”

if the estimated index disctiminates well between the two types of

- [} \ L]

The better is the discrimination‘lmplied by the ebti- -

mated index, the larger the differencg between thd tvo mean probh-

bilities. ~ . Nadh .

f . N \ [}

#]




_ B. . Test for Homcscedasticijzl L

] . N
JES ot Suppose that. we are in presenge of two differentemodels of the
. v . . . ’
form . >3
y = XB+u | . ¢))
’ L ) ' " . —-
r = X gy (2) 3
e %% .
1Y ’ ) “ + \

where X is a (nX m+1l) matrice of observations on the indepenhent

~ o

variables %

Y is a (nXl) vector of‘%bservations og::;e dependeat

vartables B .~ s . ) +

- N
’ ~ .

o 1s a (nX1) vector of res{dug}s - _J —_

"B is a (mX1) vector of“coefficients to-be estimated

-

~, and {X/X ] and [Y/xmf'ate matrices. differing from X and Y only in{ A
Ea

= ghat they contain the elemen X and-Y dividéd by the variabi§ Xn
2 h that u = X_V, ’ ) t /4//
_’suco‘ at u = Xy ) ® "/,/——‘\/
The objective ig fo estimate B and to acrept one or ;hqvbther -

- TN
(or possibly neithezx)|model.
- o [
A}

. "On the e#ssumptio

that the eiror_terms are normally distributed
: a test can be‘cor

tructed in the following manner:

‘e ) a) Order the observations By the values of the variabie‘xﬁ
¢ - which 1% the potential 'deflator i.e.’ the new ordering
g 1s given in terms of the second subscript of Xn indexed
so- that 1f and only. if i<j and wWe then index
the remaining ariables so.that the index vdlues corres-
, pond with :hbse of the Xm1 P L
+ ; . = ] d . -
' . . -
? lThe present appendix is based on S.M¢ Goldfeld and R.E. Qudndt, -~

"Some Tests for Homoscedasticity", Journal of the American Statistical

égsOcia@ion, Vol 60, pp. 540,.1965; and on Henri TheiI' Principles of

Econometrics, ‘John w11ey an¢ Sons, dnc., 1971, pp. 196-199

125 °
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. R ,

b) Given some choice of the number of central observations, {

’ k, to be omitted, we fit separate regressions (by least 2
squares) to the first (n-k)/2 and the last’ (n-k)/2 .

observatioms, provided that (nvk)/2>m, the number of

* parameters to be estimated, and that the:(n-k)/2 obser-
vations be distribured over at least (m) distinct poiamts
in the x-space.

c) Denoting by Sl-and S, the sum of squares’of the residuals°
Yl from the regressions based on.the relatively small and
relatively large value(of}m respectively, we form,

$ o
~ T v ’
34 ° -
R =2 |
-
o ’ ’ 'sl .
. . . . -

The quantity R clearly has the F- distribution with

n—k-Zm, n-k-2m
2 2
, Under the altermatiye hypothesis the value of R will tend to be

degreeg of freedom under the mull hypothesis. It}

large since, if the ratio hypothesls 1is true, u = vXm and Var (u) =

X3 Var(v) = X2 constant. Since the value of X2 are larger for the o

sec;;d set of residuals than for the first, the corresponding sum of

squares of residuals will tend to be larger. "1 ‘ .
In Goldfeld ;;d Quandt version of thejtest, a middle gf;up‘of -

k)
[ 2

observations is omitted. "This lowers the degree of freedom on which
the test is based and thereby reduced the power of the test. On thg

other hand, if the alternative hypothegid ts true, the inclusion of the

. L]

centrally located observatiodis would cause [S,] and [S,] to be o E

v
-

< K -
average closer to each other than they would be if these observations

were not included, and. this effect u;rts‘in _the obposite directidn.

by

Some expe:inental studies suggeat that the pover of the test is improved

w2 o

by deleting a nodost proportion of obaervstions 'in the middle range

B

lo1dfeld and Quande, ibid., pp. 540-541. .

24, Theil, fbid., p. 199.

» ¢ 2’




. " CHAPTER SIX

-

. ' ° . TESTS OF THE THEORY

- e

N
-

: Introduction S

3

< —~

In the previous chapter we presented the empirical®results of our

regression amalysis. The objective of that analysis was to apply'our

° - - -

. theory to the data set described in chapter four in order to identify

* the statistically si 1ficant relationships for eaah dependent varia-

s
:

‘ble. This results in

> [
model which is not completely recursive and

'ftq?.which méﬁy sequendes of transactions may be tested. Up to now,
) [

. , _ the objective of the th4sis has been to test the theory outlined in

v

chapters two and three. \This objective is not yet obtained and we must

\\___—_—)/’ now ihentify the "most lilely sequence of transactions” and explain the
. 3 =
) meaning of our results. Since the significant variables have been

/ N . . ' -~
. ! identified we are left with the inclusion of the non-significaat varia- °
s T e L
bies in the sequenee in order to get a complete recursive model. The
- . - v

procedure used to test alternative sequences of transactions was the
3 [ ] . o

’hfolgawing one: -

. . . 3?,

" ' 1): 1In each equation, all the endégenoﬁs (transaction)géari&ble;

N 5_ which were éignffifaggigﬂ the estimated equation.(iﬁ'chéﬁter five)
' 8 were knpt in ghi equ;fion qnd iﬁy recuroi;g sequence whic; wpuid

ve implied the exclusion of that significant variable was

k]

. ' . . L]
rej@cted a priori. This restricts the nuébgr of alterﬂtsive

N
-
~N
~

X,
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= - .
recursive sequences to be test:ed.l @
2) In each equation, all the exogenous and predeter;mi_.ned (non-
° transaction) variables which werd significant in the estimated ¥

< equation (in chapter five) were kept in the regression and no

. other exoéenous variables were included..

« 3) Moreover as explained in chapter five, Total Eudge‘tary Revenue
> L ]

. : [{TBRD], and Current Expenditures on Education [CEED] were con-
[ ‘. -

sidired exogenous over the sample. Most transactions were

3 8 . " . F .
estimated by ordipary least squares, however, Borrowing trag-

sactions [PBSD] were estimated by Tobit Maximum Likelihqod‘ '

Method. The end-of-month cash was determined as an identity.

4) We tested for the different recursive sequences by comparing

° _ . the obtained R? and the variances of the regression coefficients .

s ) equation by equation across the possible sequences.
= L4

For example, the obtained equation for (CEOD] in the first

sequence was compared with the obtained equation for [€EOD] 1in

»

all other sequences.' The result of this research strai:egy'is‘_

aa

-+

[ -
- l'l'hese recursive sequences are: :

-

a) €TBRD], [CEED], [CEOD], [CEHD], [RETD], [PBSD], [LIADI,
[syFxp], [EMCD].

b) (TBRD}, [RETD], [CEED],.(CEOD], [CEHD], [PBSD], [LIAD],
'[SIFXD], [EMCD].

c) [TBRD], [CEED], (CEOD], [cem], [PBSD], 1, [KETD],
[SIFXD], [EMCD]. _ T

d) (TERD), [CEED], [CEOD], [CEHD], [PBSDJ, [?IAD]. (siFxp1],
(kETD], [EMCD]J. '



-

to give as the most likely recursive sequence of transactions

the sequence described in chapter five. That is:

(TBRD], [CEED], [CEOD], [CEED], [KETDJ,.[PBSD], PR
(LIAD], [SIFXD], [EMCD]. : )
- ) In other words, if. the sequence is recursive, this is the
most likely sequence. But what<“about simultaﬂeous sequences?

We-~did not test for all possible simultaneous sequences but

‘the pnes we tested were worse than any recursive sequence. .
;_—gp/{:ief,-as far as the sequences of transactions is concermed, )

our tests indicate thatsequence 1 is the "most likely sequence'. *

- . . . !
Tlh}-{s not the_last vrd on the sequence of transactions. . The -

theoretical model did not include a complete discussion of thf
‘problem of the sequence of transaction because it is outside of

the present study. For the same reason, our empirié?l research

»

* does not present a Eonplete analysis of'this problem. However,

‘ among the recursive sequences, sequence l is certainly the most

érobable one. The quhlitati%e results of the obtained model are
_ .
presented in Table ¥I-1,; and the obtained coefficients of the

sequance‘are given in Table VI-2. Appendix B presents that com-
' - E) . =

plete model which is used in the simulatisn experiments presented

-

° - in chapter seven. - - h ,

4

Using Tables Vi-1 and Vi-2, we will analyze the vg;ious'

‘~‘hypotheses that were laid out in chaptét\ﬁpui. Doing this,

we hope to stress théAnniﬁue natyre.of these tests.
? -

- - . -
* 0

t
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6.1 Test of the Theory ¢

The present section aims to provide the-theoie:ical<heaning of

our empirical results. This is not an &asy objective because the

empirical results generate many impotiant side issues omn which other

. ~ authors have commented. However, at the risk of reopening somé old .

controversies or opening new controversies,"we will try to shed some
[ 4 *

light on these results. We will atteﬁpt to do t@is‘beéaﬁse‘we believe

that given a tﬁeor?tical framework, ecqnometric research should be
- pushed to its limits. If in chapter five it was sufficient to say
. that y, depends on the vector of X's, we ;hink that in this chapter
. it 1is necessary ;o give our interpretatisn of these results 1n]£hé
light of our theoFetical framework, referring to ;he existing litera-
éure o;.thesé problems. Ou; hope is that even if.this analysis only
raises important problems in-the liéht of é_diffe:ent approach, it
will have succeded in improving our ugdetstaﬂding of short-run-
monetary phenomena.

In chapter four we 1dentified eighf different factors expléining
the d;fference Hetwee; actust and planned transactions. ‘Each of these
factors corresponds to an empirical hy;zzﬂisia-\hat vas testéd. Let

‘U8 ‘g0 o@er gheqe bropositioﬁs one by ome in ;a&h equation. There aren‘
six eﬁdogenous flpv transactions in the podel'deOD], [CEgnJy [KETQi.

S {pBsb], [LIAD], [SIFXD] and one endogemous stock, [EMCDJ.

\J

Y
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Proposition I: Direct Rationingrﬁffect

~

.
b

In theory we expect the constant term to he negative or zero in «
each en%Pgenous flow transactiom. Our results indicate that out of
\ the sif flow trensactions, four have s signif;cant negative conéﬁang o >
term, [CEOD], [RETDI, [PBSD]‘, and [LIAD], one has a non-significant
. negaéive cogstant te;m, [SIFXD], and one has a significant éosiiive
constant term, [CEHD]. It-is interesting to note that for transac-
tions\that are conducted on the best organized markets,'[financial
;arkets], our constant term is not siénificantly different from zero
] as shown in row [SIFXD] and coluim [rationing] of Table VI-1. The
. | only result not consistant with our theoxy is the pbsitive‘cdnstant
term in {CEHﬁJ. However, as we said in'chaptér five Eﬁis can be
rationalized by the fact .that the medicare program imposea Aé;ger l;
expenditures on the part of' the Government - than it firgt a;;icipated T
However, one might raise some objecttcns concerning the fnterpretatié%
of the constant term in the equations. Indeed omne might argue that- *
Vsince the residual includes the remainder of tne Taylor expansion
accounting for nonlinearities in the Taylor series, the constant term
‘picks up these nonlinear effeccs and ca;not be.incetp;eted.as.a

'measute of individual'rationing. Indeed thie nny be the casé; however

in that situation the’ constanc term could not be restricted in sign

and size. Under our interpretatidn. theé constant term is expecced to .

be negative or zero and this is what happene empirivally except in one e L.

cage, [CEHD]. ,Moreover. the value of the constant term for each tran- ‘

P
L}
.
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saction is i

-7092.37 for [CEOD]
7561.72 for [CEHD]
-3055.73 for [KETD]
~33244.64 for [PBSD]
: -1295.27 for [LIAD]
.  -729.79  for [SIFXD]

. . -

v 3

If we exclude [PBSD] and [CEHD], the size of the constant term de-
creas;s as we move from transactions at the beginning of the sequence
P to transactions that are at the end of ;he séquéﬁce. This sdégests
_that the sizg of the individual ratioﬁing effect is smaller for tran-
| sactions conducted on "well-organizga Earkéts" than for those carried
- on less—organizéd markets. It is not a proof of this hypotﬁesis, but
the opposite res;lt would have been e;barraasing. Thus the constant M
teref is probably besg understood as a measure of individua; rationing
than as.a measure of nonlinearities in the equations. In ary case,
a more efficient estim&terf the cgpstant term might bevoﬁtained by
taking into account the nonlinearities, but this is.outside the scope

of our study.

+

Proposition II: Current Spiliover Effect - : LS

L%

"‘,ﬂif we include the significant spil%over effects only, our results

y indiEate that there are spillover-effécts in four flow transactioms,

. L]

namely:
] ' " [CEED] on {CEOD], .
[CEOD] o [CBHDI,' .° .
. _ (@] o (xEm], ‘
(PBSD} on: [LIAD].



This implles that there are two endogenous fl&u transactions which do
not have §ighificant spillover effect, namely: [PBSﬁ], [SIFXS]. In
the case of [(PBSD], it is easy to understand that current flow tran-
sactio;s in other mérketf do not affect tramsactions in the "financial

capital markets" because of the threshold nature of the decision pro~

cess as  shown by the use of the Tobit Model in chapter five. Indeed

o LI LJ

borrowing transa;tions represent a case where the effect of otﬁer
transactions works thtoughAthe stock of cash and stock of {pans and
advances. In the cage of [SIfXDj: none of the flow transactions seems
to influence significantly the operation of the Special Investment
Fund.

N

These significant results are strong enough to suggest that the

hypothesis of current spillover effect camnnot be rejected a priori and

\

‘that 1in most cases it is a hypothesis worthy of consideration,

‘One amazing result is that current not-realized revenues have

little’ effect on current flow transactions. Indeed ik significantly

affects cap&;al expenditures, and even when ;e consider ;the non-
significant ;fqugf, they are of small maghitude. ’ '

This empirical result is of primary importance and in"Wrder to
suggest anAeconomic meaninéful interpretation we musﬁfrély on the'

literature on the respective roles of wealth and income in the com-

i

‘sumption function.1 There is an extensive grqgingfliterature on that

A .
v s .

, 18.W. Clower and M.B. Johnson, "Income, Wealth and the Theory of
Consumption", in:Value; Capitel-and Growth, Papérs in honour of Jir
John Hicks, Ed. J.N. Wolfe, Aldine, 1968, pp. 45-96; and R.J. Ball and
P.S. Drake, "The Relationship Between Aggregate Comsumption and Wealth",
International Bcomomic Review, Vol. 5, No. 1, (January 1964), p. 68.

.e
’
o : &
i, * .

. .
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topic and we do not intend to review ft hete.l However, we think that -

our empirical results must be intérpreted in this context even if the
micro-unit studted is not a household. Wealth can be viewed‘;s!a
financial stock operating as an intet-temporal constraint, or as the

present value of expected future income receipts discounted to the

present; or to turn this latter relationship around, permanent income

may be.viewed as the current period return on wealth, where in-this

case wealth includes human wealth. In other words, wealth can be

-

measured as a financial stock or as permanent tncome. Under both

* . .

definitions of wealth, current 1nc6me is just one component of total
wealth. However,.the causal relatigngxip between current consumption
and current income is different u?der both measures of wealth.

In the ﬁermanent income cas;, ‘current and pasf income affect
current consumption if they change.permanent income by changing
expected fﬁtu;e income. In the case of wealth as a financial stock,

[

.a change in past and curreﬁt income will affect currenL consumption

because it will change the time path of wealth. Thus when all the

!

éomponencs of "financial wealth are included in the copsamption func-

-

tion,.cuffcqt income should have a weaker effect on current consumption
than when wealth is included as pefménenc income measured by current
and past income.

: Our theoretical framework includes both of these possible effects.
. . ( .

Wealth as a financiai stock 1s included by the effects of the begin-

" A

1An excellent review is availmble in M.K. Evans, Macroeconomic

Activity: Theory, Forecasting apd Control, Harper and Row, 1969, e
Chapters 2 and 3. ' .

:"‘(".
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ning of the month cash, and ofﬁer financial assets or liabilities.
Moreover current income is ‘Pcluded directly by the current spillover
effect of income and the past value of income is included by the lagged
i"sspﬂl_over effécts. Since ‘all these gffects were tested in eacﬁ‘équa—
t{on, our econometric resulfs~can be’viewed as an appropriate experi-
dggzyfor discrimfg‘ting between the.effeét of wealth as a financial
s :

stock and the effect of wealth as permanent income,

Therefore, the fact that current unrealized'budgetary revenue
.dp not significantly affect current excess demand transactions is con-
sistent witp the theory that measures wealth a§ a financial stock.
Moreover, in the only case where current budgetéry revenues are sig-
nlﬁicant, lagged budgetary fevenues are also significant. This is the
case of capital expendit§res. .Thus, assuming that the extent £o which
income receipts are expected to change in the future can be approxi-
mated by the current and past difference between realized and expected
income, we can say that capital expenditures are affected by current
and laggeqd values of [TBRDI via an income expectétions‘ effects ihdi-
cating a wealth effect in the f;rm of a change in permanent income.
Capital exptnditures being expenditures on durable goods there is a
diffeneqﬁ causal relationship between income, wealth and expenditures

dependﬂhg on the kind of.expenditufes considered. It is in the context

of the above discussion {hat we shall interpret the meénihg of our

results donoernin;\IEEEed-spillover effects and beginning of the month
C. ’ ) RO
cash and other stock effects. ‘ .

-

Before'doing this we must finish our discussion of the current
‘ /




spillover gffectﬂ )
s - ¢ T -
It is important to note also thag the signjficant spillover

. s
effects indicate that excess demand transactions, [CEED], [CEODI,

[CEHD] are "substitutes" and that excess supply transactions have a
- . .

positive effect on excess demand transactions, [TBRD] on [KETD] and
v : '
[PBSD] on [LIAD].'lThis means that the cash'and substitution effects

are §reater than the possible complementary effects. ®However, sub-

’
e

stitution and complepentary are not.tested in the usual faghipn.'
Indeed, in most empiricai research the test for complementary or sub-
séitution is.carried out by:considering the'sign,sf the crggs ﬁrige
elasticities befween‘goods,.here the £est is direct in the sense.that
we look at the effect of a cﬁaﬁge in one tfaqsaction on. another oée.

When non-significant spillover effects are cogsideréd,‘then there

¥

are nine cases where the complementary effect is swaller thad the
combined cash and substitution effect and nine cases where it is

L 4
greater.

In briéf, there are four significant non-zero spillover effects
and eighteen non-significant coefficients of which nine have a sign /:
‘such that cash and substitution effects are greater than the comple-
mentary effect. Finally, it ehould be noted that in the flow tran-

* : sactafns where there are non-significant varisbles, the other varia-

bles accounting for the other hypotheses are sign;ficantt

-

Let us consider the effect of lagged spillover effect.

£

-~ %
1” “e
’\

e
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affect current transactions only to the extent that they change stock

Proposition III1: Lagged $hillover Effects

<G .

As éhown in Table VI-1, lagged spillnver efﬁects are present only

in one equation, namely capital expenditures which responds to lagged

. values of capital expenditures amd lagged value of total budgetary

revenue, The results to be analyzed are thus: (L) the smali nhumber

. of significant lagged spillover effects, (2) the inclusion of current

.

and lagged total budgetery revenue in‘[KEID] and (3) the inclusion of

the lagged value of [KETD] in' (KETD]. : °

The small nunber of lagged spillover effects is consistent with

the presumption that in a-stock-flow model, paét transactiens should

.

variables (e.g. net Jealth) which influence current transactiomns. In

other ‘words, in stock-flow models inter-temporal adjustments'are made

. through stocks and not through flows. ®%his is probably why lagged

. . ) &
spillover effects are not signifiéant in most transactions. J'

Concerning the second result we just said that current capital

expenditures are affected by current and lagged values of [TBRD] via

an fncome expectations effect. That is, iﬁ-budgetary revenues are -

greater. than expected in the current month and the past month, income

»

,receiptslare expected to Be larger in tRe future so that capital

expenditures axe increased this month.

[ J
Finally, it should be noted that the inclusion of lagged capital

expenditures in [KETD], can be interpreted as a proxy variable for the

. ; L .
difference between the actual jnd the“desired stock of capital for we

' o
- -

A

139




o _ did not have data on .the actual capital stock at each month. Ouxg
results are thus consistent with a stock adjustment mecanism which we

- . . . .

shall study below.

‘Let us consider the effect of incorrect expectations about prices

and interest rates.

.

< .-

Propositions IV and V: The Effect of not-realizeg expectations
-

about prifes and interest rates

-

. / Prices an%interest rates effects are present ounly in

ne equa-
- .

when

sninis¥oin u\.lh?

tion, namely, [SIFXD]: Prices of other goods and servizces

available, -were not significant. Moreo\rer interest rates 'éers not

g

SRl

\]

“significant ‘on transactions -suth as Borrowing and Capital spenditu’res

. Thus our results d strate that if incorrect expectatiom,cannot be
-
rejected in.all caseg they cettainly do ‘not eJ_:plain all the difference

between actual and planned transactions givea the shortcomings of our

- L] - * .
.

data set.

+ . ‘
Propogition VI: Beginning of the Month Cash Effect .
[y N ) . i - \
As illustrated in Table VI-1, the beginniiag of the month cash

turned out to be )significant explanatory variable in three endogenous

3

flow transactions, [CEOD] (PBSD], {LIAD]}. These results are of pri--

mary importance for they shed some light on two related 1ssues' The ‘

o

real (or nominal) cash balance’ effect and the role of noney as a buffer

stock versus the role of noney as a durable good. 'lfhese ‘are not easy

-

problems and we do not intend to solg'e the issues but only indicate the

‘e . ' > N - -
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pd!!ible img}ications of our results. Let us first consider the reai
balance effect. Our results indicate that we cannot reject the hypo-

. ' A
thesis that some transactions are influenced by cash considerations

—_

in the sense that if the beginmning-of-month cash is greater than
- - . .

<
~

planned, actual transactions will '‘be greater than planned transaction

in the case Of excess demand transactions and fhey will be smaller in
- ) B

the cgée of excess supp!y\transaction51 Several attempts to test EH!~—;/

real balances effect have been published.1 Patinkin 'asserts2 that

none of the studies presented in his review really tests the real

as a component of total wealth."3 We agree with Patinkin that most

balance effect in the manner implied ip his book -for they define real

balances.as.quuid assets and givé "the ,impression that it’is real ’

N N

balances per se which influence<censumpc&6u, instead of real balances

empirical ‘'research on the real balances effect has not really tested

the réal balance effect in the manner implied by his book, but for
_.-—-—‘—"’. -‘. )
different -reasons. . In the individual experiment case, the real balan~

ceé‘éffect asBerts. that if real balances are changed from their initial*
. - \ ' -
level, at the beginning of the period, then expenditures will be chan-

ged accordingiy. But -as we said in Chapter 2, Patinkin's theoretical
. y o~ .- - .
framework is one of planned behaviour and not of actual behaviour. We
. ,
assert that our empirical results correspond to an individual expeéri- -

b ]

~

————

lA survey of these studies is included. in Don Patinkin, Money,
. Interest and Prices'\ﬂarpet and Row, note M.

2Don Patinkin, ibid.,gp. 653.

3pon Patinkin, ibid., p. 655. .

Cu . | )
| ,
\
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ment where if the beginning of the period cash is different than
expected cash, some transactions will be changed. For this reason

it represents a direct test of the cash balance effect.

It is clear that in our theoretical framework and our empirical

study, cash balances are considered as a special componant. of wealth;

in that semse Patinkin could arfde that we give the impression that
: &

it is cash balances per se which influence transactions and he would

be right for monéy plays a special role in the budgetary realizatiom

process, not because it is a component of wealth but because it *
‘@

operates as a constraint which gives market expression to‘;lanned

\—

Moreover the fact that some transactions regpond to other tran-

transactions.

-

sactions with a spillover coefficient smaller than one, indicates

the importance of cash as a buffer stock. Indeed the implication
. . .
which Friedman derives from his analysis (of the demand for'money)l

is that money does not perform the role of shock absorber or buffer

stock function in the portfolio of imdividuals but rather, the short-

run buffer stock. function is relegated to "other balance sheet items
guch as personal debt, «consumer credit and perhaps seauritfes."?
results indicate that cash plays an important role as a buffer stock

and that other stock variables are also .ysed as buffers as we will

show in our discussion of the next proposiiion.

s

Our

lM. Friedman, '"The Demand for Money: Some Theoretical and »
Empirical Results", Journal of Political Economy, Aug. 1959.
2E L.. Feige, "Expectatfons and Adjustwents in the Monetary
Sector"”, American Economic Review, Vol. LVII, May 1967, No.-2.
Paper and Proceeding of the Seventy-ninth Annual Meeting of the
A.E.A., pp. 462-473. . ¢

vt
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Proposition VII: Stock-Adjustment Effect

-

In order to explain correcily the megﬂipg of our results concern-
ing the eff;ct of the beginning of the month stccks,Qlet us briefly
review the theoretical and e;onometric literature on thevdemand for
stocks. We ?}11 accomplish this review by using Feigé'sl work on the
demand for money and Nerlove's paperz'on distributed lags in Economic
Behavior.

Feige's model assumes 'that the 'desired' long-run level of real

cash balances depends upon 'expected' real income such as

-—

- | mf = By +7h, (D

where mf 18 the 'desired' long-run stock .xgal cash baldnces,
v: is 'expected' real income,
u, is a disturbance term, . . e

and lower case letters are used to ‘denote 1ogarithms."3

Since nﬁ»and.y% are not usually directly observablé, it is

necessary to relate these -theoretical magnitudes to observed values.

This is done by gpecifying a partial adjustment process of the form:

~
<

m% = m_ tY(@E-n ) 2 >

vhere mg is the current effective denand‘for-real cash balances an&;'
Y .

Y is the adjustment elanticity. .

lz L. Peige, op. cit., pP._462-473.

ZHarc Nerlove, -"Lags in Ecomomic Beh-vior ’ Econo-etrica, \
Vol. 40, March 1972, Number 2, pp. 221-251.

%.1. Feige, op. eit., p. 463. .




" form equation for the monetary sector. . This reduced form is

Expected income is specified by am expectation generating equa-

- ..

tion such as
e -
Ye T YRt N Ge - Ye-) (3)
where ky is the elasticity of income expectations. Equation (3) can
be solved for expected income as & function of all past values of

realized income. Adding the real supply of cash balances and an equi-

librium condition for the monetary sector, one can find the reduced

- -

me = E-A)+@-9 In, -

Sora-a a-vis,
TABI + YlHe - =2 w1 (&)
When both the adapfive expectation frocess\and the partial adjustment
process afle operative, one cannot, on the-ba!ls.of knowlédge of the
reduced equation coefficients, identify the structural coefficients Xy.
Y and B separately. Thus when the daéa set useq,dogs not intlude
observations on desired stock and expected flows, it is genérally

impossible to identify the structural parameters describing the-partial

adjustment mechanism and the adaptive expectation process. Howevgr,

Feige's contribution is precisely to show that in the case where there

are multiple expectation processes-one can idemtify the structural

coefficient by:nniné a constrained nonlinear two-stage ®stimation pro-

' ' . .
cedure. However, the test is performed on the reduced form equation

and not on the structural form equation and in that sense it is an .

]
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indirect test. Nevertheléss, his baper represents arn important con-
‘tribution to this problem and unambiguously recognize the problem of

'discriminating between expectation lags and adjustment lags in -the

demand for mong}., Nerlove's* analysis shows that this is a problem in -
most cases where distributed lags are used for "without sgrong theo-

‘retical justification for a particular form of lag distribution and
perhaps® even strong prior belief about the quantitative properties of

.

that distfibution and the factors om which ‘those pri!erties depend,

it is generally impossible to isolate the lag distribution im any wery

definitive way from the sort of data generally available."z

Given this brief introduction to the problem of identifying
structural parameters fron‘Feduced form equation, let ﬁs analyse the
implications of our results on the beginning of the month stock

effect.

=
\ X .
cash were significant in two equa-
7

tions only: LCEHD] and [SIFXDI( .

In the case 8f expenditures on health the negative effect of the

Stock variables other than

stéck of loans and advances,on [CEHﬁJ illustrates some kinds of a\
substitution effect. Hoéever, the positive effeét of (BMDD] on TCEHD]

is’ surprising. Indeed one would expect that the ‘greater the level of
) . . .

debt, the smaller is the het. wealth so tha:fsha’IES;?\(ould be the

expenditures. Since [PBSD] and [LIAD] are related, it could be that -

the variations in [PBSD] and [LIAD fong enough' to” imply multi- -

-

luatc.Nerlove, ibid.

s ?}hrc Net'lo’vem. P. 227.

&
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collinearity between [EMDD] and [BMSLD] so that the estimated coeffi-
cients are biased.l This is perhaps the best explanation of the ‘
result. .
- »
The case of [SIXFD] is much more interesting because it is a
_ direct test of the stock adjustment principle of economic behaviour
and the adjustment coefficient is (-.0825). This means that 1f the
beginning of the périod stock of S.I.F. securities is greater than
gxpécte@ than the actual excess demand fog these assets will be less
than the planned level. Flows will bé revised because stocks are not
iﬁ "equilibrium". Note, however, that our dependent variable is the
difference between the actual flow and the planned flow anh not simply
the actﬁal change in stock. More préciéely if we note FA, FE, SA, SE

as the ac¢tual flow, the desired flow, the actual stock and the desired

stock ‘respectively, and if Z represents all the other factors in the

-

1Recall that the main consequences of multicollinearity are the
following:

“l. The precision of estimation falls so that it becomes very .
difficult, if not impossible, to disentangle the relative »
influence of the various X variebles, This loss of preci- ™~
sion has three aspects: specific estimates may have very
large errors; these errors may be highly correlated, ome
with anothex; and the sanpling variances of the coefficients
will be very -large. - . A

2, Investigations are sometimes led to drop variables incor-
rectlyl..‘ ‘ .

3. Estimates coefficients become very 'sensitive to particular
aets of sample data and the addition of a few more obser-

. vations can spmetimes vroduce dramatic shifts in some of

* ' the coefficlents." .

1.

J.-Johnston, Econometric Methods, 2ud Edition, McGraw-Hill, 1972,

| | | p




estimarted equation,’ our results can be expressed as:
(FA - FE) = Y(SA - SE) + Z

using the definition of the flows we get

(sa, -sa _ 1-(SE -SE _ 1~#vY(SA - SE.)+ 2

j + 2

- Y(SEP‘- SA.) + (SE_ -~ SE

tSAt]:= SA._, -
It is easy to recognize that from oﬁr estimated equatio; we can derive
the fgmiliar stock adjusctment process except that the expected flow in
. the tth period appears. as a dependeng variable with a regressi&n coef-
- ficient constraiqed to unity. .

With respect to our .propositions concerning the effect of unreal-

ized expectations about repayment oggiedemption rates of.-liabilities
or assets, our fesults indiéatg that fhis affects only the end-of-month
cash, either because there wa; ro error of forecast or because the
-error was not a significant'variable in the other tranégc;ions. .
Let us consider the role of ad-hoc variables in the model. Ae it
can be seen from Table VI-1, there are cﬂ%ee types of ad-hoc variables:
Seasonal dummies, bias in the estimates and variables representing
unexpected events. Table VI-1 shows th;t the n&ﬂbet of such variables

is relatively low. However, the use of dummias serves much the same

purpose and presents the sawe sort of problems in our work as it does

~
-

in any empirical study.

¢
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Conclusion

Our basic results afe the following:

(1) Individual Rationing Effect, as measured by the negative

constant term, cannot be rejected in four of our six endogenous tran-

-

sactions. The qize of the constant term is decreasing in absolute
4::sactiou in the sequence to the _

value as we move from the first ¢
last one, indicating that the more "efficient" is the market, the

smaller is the individual rationing effect.

(2) Current Spillover Effects are sigﬁificant in four flow

.

transactions. lhe fact.that current unrealized revenues have little
effect oé'other ;urrent j}ov transactions, 18 consistent with the
theaﬁstic;l presumption thgt expenhitures are related to wealth. .!ore-
over the case of capital expenditures, whére currént budgetary rEvepue
and lagged revenue appear as explana‘oryivariables, is interpreted as

an income expectation effect.

(3) The small number of significant lagged spillover effects and
the nature of thé significant ones, indicates that in stock-flow model
intertemporal adjustments are made through stock variables (including

the stock of cash balances) and that the significanc lagged spillover

effects cannot be 1nterpreted in the same way as the current spiflover
effect but shoulﬂ be viewed as proxy variables for expected future

flows or prdxy variables for a stock adjustment process.

(4) ‘Concerning,the effect of the Beginning of the Month Cash,

. . ‘ v
- “’-

-~ -

* . . ./




- . - . 149
our results pr.'ese‘ift a direct test of the cash balances effect per se
- .

. and they indicate the important role of money’ as a buffer stock,

<

thereby increasing the empirical evidence that money is held for

A

transactiowm purposes.

L)

. . .
(5). Our analysis of the role of stock variables in the adjust-

ment process demonstrates the unique nature of these tests and permits

Y .
us to identify the structural adjustment coefficients as opposed to

the generally nen-identified reduced form coefficiemts.

Thus the discussion of the present chapter is consisteat with

. the main objecd}of this thesis to test econemic theory and not

‘nece'ssarily to fofecast as accurately as possible the cash flow of

- the Government of Alberta. However, we feel that given this main
.ob_:)eci:ivé‘, our model also sheds some light on the cash flow of

' " Alberta. In order to demonstrate this, the next chapter provides :

the results of some simulation experiments. -
_Q he . -
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CHAPTER SEVEN

SIMULATION

Introduction

It is sometimes argued that simulation analysis sheds more light
on the structure of the modfl than on the economic behavior that the
model intends to describe. Indeed, it is partly true. But we feel
that simulatioﬁ analysis is usefﬁl to understand economic behavior.
The Bbjective of this chapter is thus to {mprove our.understanding
of the fesuits on the cash flow of the Govergment of Alberta, More’
precisely, we are concerned.with two tyﬁés of issues.' On the .one
hand, we will illustrate the dynamic propérties of the model. This
is the purpose of Section 7.1. On the other hand, we ;ill show the
role of the End—of-Hontﬁ-Cash in the adjustment p:rgcess.~ In other
w&rds, we will measure the extent to which a change in one transaction.
affects other transactions instead of the End-of-Month Cash. This

; 'Y :
'will be done in Section 7.2, by comparing the dynamic multipliers on ~
the End-of-Month Cash of each transacéion. But before.we pressnt our
results let us briefly,déscrihe th procedure used. )
Bagsically, our procedure comsists in (1).soIViné the:syste? of

1

equations™ using the historical value ‘of the exogenous variables,

-

this yields the basic run value for each endogenous variable; (2) we

-

+

1The simulation model is presented:in Appendix B.
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impose on the system a shock by changing the value of one exdéenous
variable or of the constant terms in one endogenous equation, cﬂis
yields the simulation rum; (3) by comparing the vaiue of the endoge-
nous variablés in the simulation run with those of the basic run, we
get a measure of the effect of ;he shock on each endogenous (or pre-
determined) variable. We choose to conduct thg simulation over a
six months' period starting in June 1972 and ending in November 1972.

-

We conduct eight different similation experimenﬁs} The transac;iohs,
to be changed e#ogenously are Total Budgetary Revenues, [TBRD], and
Current Expénditures on Education, [CEED], the endogenous equations
where the constant term is cha;ged are Current Expenditures on other
Goods and Services, [dEOD], Current_Expenditdrés on Health, [CEHD],
Capital Expenditures, [KEID], Borrowing, [PBSD], Léans and Advances:
(LIAD], and Excess Demand for S.I1.F. Securities, [SIFXD]. In the-
case of exogenous transactions, *the shock comsists in changing the

-trans;ctions by gPe hundred thousand dollars in each perio@ and in
the case of the éndbgenous transactions we change the value of the
constant term in the equation in each period! agaiﬁ by one hundred

thousand dollﬁts. In each simulation the dynamic multipliers were

‘calculated as well as the change in the glynamic multipliers from

pericd to period. These multipliers were calculated for each endoge-

_nous transaction (i.e., for [CEOD], [CEHD], (KETD], (PBSD], {L1AD],

(SIFXD]) and for egch predetermined stock (i.e;, for [EMCD], [EMDD], °
Th preder .

(EMSLD], [EMSIFDI). : : L,
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. [}
. The dynamic multiplier fgé the 1th transaction in the t®! period
I'e

is defined as - ‘ . -
Value of the endogenous /Value of the endogenous :
(or predetermined) variable| - K(or predetermined) vari&b_].e)
in the simulation run in the basic rum- . ¢
keyi ®
Value of the exogenous Value of the exogenous
variable (or of the constant| _ | variable (or of the con-
term in the equatiofi) in the stant term in one equation)
simulation run ; in the basic run

The change in the dynamic multiplier is defined as

. Aki e % Ke,d kel . .

These two types of multipliers will serve to illustrate the implica-
tions of the disequilibrium/adjustment process. This being'said,

let us analyze the results of the simulation. : -
. \ .

7.1 Simula;ion of tRe Effect of a change in
Total Budgetary Revenues ’ ’

fhié section aims to descrjbe the nature of the dymamic impiica—
tions of the model by presenting the results of the‘firs: simrlation..
The reader will find in Appendix C, the results of all the simulation
experiments: The following'discussion_is thus'an i;lusttation of the
kiné of impliéations that theseveiberiéénts generate.

As shown in Table 7.1, the r;sults~of the first simulation e
indicate that an_increasé in fhe differencé between actual agd

e;bected Total Budgetary Revenues will provoke an increase in the

3
.
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T . .
~ difference between the actual and the planned level of, Current Expend-

-

itures on other Coods and Serviégs. The value of the dynamic mulci-

) pliers indicates that a gsustained increase iny{TBRD] has an increasix;g
. effect on [CEOD} bu® tbe rate of change in the dynamic multiplier is
decreasing illuetrating that the dynamic multiplier does not explode

in the first six periods. The increasing value of [CEOD] is obtained

W - by the pogive effect of [TBRD] on the End-of-Month Cash which

S . - )
_ % - becomes. the Beginning-of-Moiith .Tash in the next period ang appears ‘ .
7. "

g
i
[}
L
]

.
a0
»

L

¢ o.e A -,'

RRERgH: SN
o, "ﬂb ™7 A

 as an-important variable in the equation for [CEOD]. - The effect on —_
* . -

1

[CEHD] is relatively smali.; ‘l‘he «dynanic mltiplf:ers—on. Capital )

~

Expenditures_are almost cons:ant after the firs‘ period. Table 7.1

also 1ndicates that the vague of the d}namic multipliers‘on Borrowing

# . is null in the first period and 'that i_.g\the other periods, actual '
. . ¢ . T .. e : €
= . borrowing will ‘be smaller.than planned borrowing when'Total Budgetary - )

Revenues increase.’ ‘Moreover this dynamic multiplier is inc'reasiné at”

N . each period. ° ". - " I . L

The dynamic multiplier on [LIAD] illustrates that an increase -

~ in [TBRD] leads.to a decrease in [LIADJ. . This surprising result is’
4 " ) . . . T
4 obtained because the coefficients on [TBRD] and [CEHD] in thg simula-
™ .. ’ "._; . - -:‘l P ) .

tion model afe respectively negative and pge#ftive and are rarger than
the coefficients on [CEOD], [XETD] and [PBSDI. . However, it is impox- N

tant to note that Uyn#ixic multipliers tend toward zero as the nunber

of periods increases. This dynamic adj)atment 1s another’ implication B ‘o

of the intex-flow and the stock-flow relationships embodfed in the

. -0

model. ' . oo . ‘ T



Ct;n,sidering the Excess'Demand for Spewial Investment Funds
Securities, we note that an increase in [TBRD] will prcvoke a urew;
in the denan} for SIF Securities. However, the value of the multi-

S ) pliers is decreasing over time, indicdéing that the stock.adjustment

“‘mechanism has a stabilizing effect. N

(¥4

[>]

Thé impact multiplier on the End~of-Month Cash shows that an
. ’ Vv . -
increase of one dollar in Tptal Budgetary Revenues leads to an

L g

increase in the End—of-Month Cash of 85 cents in the first period.

The size of this multiplier increases at a decreasing trate over time

taking a value greater than one in tI;e :)'ther last five months. Since

- the wmultiplier on the gtock ineludes all the cumulative effects, we
. . — . .

- can say that over six months, 'an increase of six hundte(‘)hoasand N

4 dollars-, ‘leads to an. increase In cash at r.-he end bf Aix months of
‘ 2.7 hundred thousand doblars. The other part of the gix hundred

v 4
. E
N "’

dollars is-used to finance otl‘t expenditures or to reduce. botreving.
" Table 7- 1 also pregpnts. the value of the multipliers for
L . SR -Be’ginning-—of-Month Stock of Loans and Advan,ces, the Beginning-of-Month

Stock of Det;t and the Beginning-of-Month Stock of SIF Securities. The

- . ? .
% . dynamit multipliers are all negative indicating that an increase in

"[TBRD] will ?duce (sMsLD], [BMDD] ~an‘d [BMSIFD] It is by the effects
s, \. / on :hes: stocks . that the intertempq;:al qdjustments of*a change in
’ [TB?DJ oceur. ‘In Appcndisx C. of' the thesis we report the value of the
o . dynamic my.ipliers for each. simulation. In order to. shcnr the role

s . . of the ;n‘-of-!bnth- Cash in the adjustment procesq‘ we wil]l.‘ mﬂy{

-~

. ) © .
in’the next sectiom the resufes of these simulation experiments. N »
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~

7.2 The Role of Cash Balances in the Adjﬁsément Process .

In chapter three we identify as a relevant theoretical and
. <

empirical issue ‘the following q@éstion:_-will there be any spillover
Pl
effects when the transactor has sufficient stocks that can be-used .

as buffers? This question has been answered {n chapters five and six
but another important,;elated question concerns the relative impor-
tance of spillover effects and of adjustment through chaﬁges in cash,
.;; is thus the objective of this section to ﬁeasure the extent to ‘?
which a chaﬂgé in one transaction affects other transactioﬁs instead
of the End-ofeh;nth Cash and to identify wirich of the transactioms
provokes the'largest spiglove; effects and the s;allest'Bnd—of-Honth
Effécts. Table 7.2 presents the dfham{c multipliers on the End-of-
Month Cash of each tranmsaction. For'example, the first column
reportﬁ‘the dynamic Qﬁltipliers én'xhe End-of-Month Caéh and ifs rate
of change when Total Budéetary Revenues are changed. The sedénd

column provides the multipliers on the End-of-Month Cash when Curreat

5 -
— »

Expenditures on Education are changed.

Ordering the transactions by the gize of.their multiplier effect
on the ;nd—of-Month Cash yields starting by the smallest one: -
.029 for [CEOD]

, + .602 for [PBSD]

. - 1.835 for [SIFXD] .
- 2.173 for [KETD]
+ 2.706 for (TBRD] o
- 2.714 for ([CEED] o :
s - 4.496 for (CEHD]
" - 24.758 for [LIAD]

A
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® This means that Current ExPenditures on other Goods and Services

has the largest spillover effects after six months. Indeed most of

L]

-the six hu?dred thousand dollars decrease in [CEOD] spill over into

-

other transactions. Following [CEOD], Porrowi;s hgs a small End-of-
Month Cashymultiplier. The transaction whicg has the largest End-of-
Month Cash Effeft is Loans and Adwances. Indeed a six hundred thousand
- dollars cut in Loanrs and Advances implies an incré;se of 24.75 hundred
thousand dollars in cash after six months. This result is obtained
by the effec; of Loans and Advances bn Borrowing.,
Indeed a negative change 'in Loans and Advances provokes an equal

negative change in the Beginning-~of-Month stock of Loans and Advances

.

in the next wonth apd this in turn means a large positive change in

1

( Borrowing. An increase in Borrowing implies an increase in the

End-of-Month Cash. Thus a decréase in' Loans and Advances implies an
' : < *
increase in the End-of-Month Cash. .

B
. .
- a " ’

Conclusion

In brief, the above simulatiom results show that in seven of the

. ~ :
eight simulation experiments the value of the dynamic multipliers on

the End-of-Month Bash after six periods, is smaller than‘gii,,ingi:\\

o
SO ’

,f’ C 1Concerﬂing Borrawing our results are consistent with the
"threshold" nature of - the ision.. Indeed, in Appendix 8, the
reader can see that the ects on Wbrroving are of small magnitude
in most simulations and of large magnitude in the simulation of a
change in Loans and Advatices. . v
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cating that in ms£ cases the six hundred dollars change does not,

go entirely into the End-of;upnth Cash. Moreover, in the only case .
where the'multipliér is greater than six it is through the effect on
Borr&wing that this latge'multiplier is oétained. Our results also
indicﬁfe that in most cases.the value of d}namic multipliers on the
End-of-Month Cash is increasing at a decreasing rate meaning tﬁat

the longer the period‘of adjustment, the smaller the effect on Cash

and the larger the spillover 'effects om other transactions. This -
last resulF is of major importance for it shehs some light on the
relative role of stocks and flows in disequilibrium adjustment .

s .

process. We can thus conclude that in our stock-flow model where

L}
-

there are spillover effects the role of cash as a buffer stocks .

diminishes as the period of adjustment increases implying that at .

each period the spillover effects inerease.
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‘cating that in most cases the six hundred dollars change’does not
go entirely into the End-of—Hon.th Cash. Moreover, in the only case
where the multipl'ier is greater than six it is through the effect on
Borrowing that this large multiplier is obtafned. Our results also
indicate that in most cases the value of dynamic multipliers om the
En8-of-Month Cash is increasing'at a decreasing rate meaning that
the longer ther period of adjustment, the smaller the effect on Cash

: “and the larger the spillovetr effects on other transactionms. This

~ -

last result is of major importance for it sheds some light.on the

L]

relative role of stocks and flows if disequilibrium adjustment

process. We can thus conclude that in our stock-flow model where '
, there are spillover effécts the role of cash as a buffer stocks

diminisikes as the period of adjustment increases implying that at

w each period the spillover effects increase.

‘\XJ", - | R :  C .
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CHAPTER EIGHT -
v ~
CONCLUSION -
* ’

The process‘%f plans"reafization is irnherently félated to the

fundamental question of how eeonomic decisions are coordinated in
.’ ‘
a market economy for perfect coordination of individdal decisions

implies perﬁect‘realization of pians; Indeed the literature on dis-
equilibrium can be better termed the economics of coordination and

it is not by accident if tﬁis coordination frbblem has'beén formulated
by monetary theoyists. Money being the medium.of exchange it -is used
in all markets to communica¥e effective demands. But the communica—'

tion of effective demands is itself a key element in the economics of

.
T IREN -

i

coordination. Moreover money, communication and coordination form the

basis of the process of exchange which is essentially a short-run
. _ ™ N ~ . .
phenomena. Thus the economics of coordination is basically the short-

I3

run monetary theory that is missing in the neo-classical paradigm.
This monetary theory is oniy at its beginning but it has already
raised 1mport* objections to the Walrasian approach to exch‘a"nge‘

L}

phenomena and propoéhd alternative hypotheses to explain the process

of exchange and the_role of money in disequilibrium sMugtions. These

alternative hypotheses raise important questionslconcerning the
el

" . behaviour of microeconomic units operating in disequilibrium situa-

tions. The most relevant question concerns the presence of curremt’

. ®

160




d - 16l

.

spillover effects in the case where plans are not realized and when '

the tramnsactors have sufficient stocﬁs that can be used as baffers in -
a disequilibrium process. Indeed, in pure-flow model, plans will

have to be revised but in stock-flow model, stocks of ldquid assets

’

allow expenditures to be maintained when receipts, fall off.

| -

Thus the present thesis has been essentially an attempt to

derive a stock-flow model of plad%'-reqlization and to apply it to
9 N [ ] . ’
monthly data- on planned and actual transactions of the full budget of

” i
the Treasury,Department of theiﬁovernment of Alberta in order to test

the empirical tmplications !i the ;iterature on disequilibrium. Over

all the results iudicate that we/cannot rej%ct :he hypotheses of

=~

.

individual rationing effect, spillover effect, incorrect expectations
Y

effect, stock adjystment effect and cash balances effect in the pro-

L4

cess of plans’ reélization. Thus the originality of the thesis rests
on the stock-flow ﬁature of the model and on the uniqueness of the

&ata set which petmits us to carry out the first ‘direct test of the
& : .

major gmpirical microeconomic propositions of the literature on

disequilibrium. More precisely, we have answered oﬁr three major
‘ -e

.

questiéns raised in the'in;roduction:

1) 1In the case studied, unrealized planned.transaccions in a
given market do-influence realized transactio;s in other ’
markets~fn the same period but the spfilober'coefficients
is less than one in all cases. Moreover, in some’cases :
there is no siéﬁiflcagt spiiiower effect and-the adjustmen:

is made ghrough change in cash holding at the end of the

month. . .
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2) As far as our study is concerned, a non-simultaneous adjust-
ment process is a better hypothesis than a simultaneous one.
Indeed, Gur results indicate that a recursive sequence of
adjustment is "most likely" present.

3) Finally, stooks of financial assets and liabilities play
an important rolé in the intertemporal dynamic¢ adjustment
as shown in the simulation experiments presented in the
previous chapter.,

" Qur suggestions fo:)further research are the following:
As hoted'in chapter three, a major imprbvement.in the theoretical
. model can be achieved by making the sé€quence of transactions endoge-
~ nous. This lmprovement can be obtained by analyzing the role of
— information and transactlon costs in exchange and mometary theory.
It is not an easy task but 1t.does represgnt‘a; important research
suggestion. * In anaiyzing the sequewrce of ;ransactions it will be
important to intQOQuce expectations about ratidﬁing. OSviously, as we
move into this new thedretical approaéh to monetary exchange, the con-
cepts of market, prices and money will all take a different meaning.
Q, A; far as empirical research is concerned, a major improvement

Py -

would be to test the model using data generated b‘ business firfis an

household units and other public institutions. Indeed, many applica-
tions of the theory would permit to identify some constant patterns
of behgyier’iﬁgrthus improve our understanding of the monetary 4

B Y
-~ phenomena, which we like to think, has been achideved by the present

- research.

’
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' ey APPENDIX A

Definition of variables . .

8.
The following notation will be used: ) .

The last letter in ealh variable's name iﬁteiéher one of .

.

these three:

&5 ¢
for actual,

for estimated or expected, :

‘o ‘ D: for actual minus expected, i.e., A-E.
. - ° . . =

- ' Variébleé representing transactions:

Source: Alberta Treasury Department
' Pariod: _September 1969 to FeBruary 1973

. ) -
r ,All variables aie jn thousands of current dollars, .
1)  {CEE): 'Cﬁirent‘Expiﬂa;tures on Education

. 2) {CEH]:’ 0Cufrent Expenditures dn Hezlth and Hospital Services

3) .\[CEOJ: Current Expenditureg on Ggods and ‘Services pther
than Expenditures on Edueation and Health ang
Hospital Servites’ : o v

i.e. ([CE0J: (CET] - [CEE] - [€EH]

’ 4) “{CETI: Tot}al:Current Expenditures on¥Goods and Services
. * . 5)° [KET]: Total Capital Expenditurés f
. Co a o ) 2
"6) [LIA)J: Loans and Advances , ' -
- 7)  [SIFXI]: Excess Demand for Special Investmént Funds® financial
- instruments, defined as: ‘[SIFP - SIFS]
hY . - ! - /
where . / .
‘ s . : [s1FP]: . Purchases of SIF {instruments ’
. . : & [SIFST: Sales of-:’sn7 instruments .
< Q . ' ) ; - - '~ - i . -
N e . | . .
168 ’

,
. - .
‘e . . . . . -~ .
} ) 1 .




%,

IRY

-
. .
»~
.
P
. .
LI
S
-

8) {PBS]: Total Provincial Borrowing, imcluding all direct
. borrowing, i.e., market borrowing, non-market
~ borrowing (v.g.  Canada Pension Fund) and bank

)

« borrowing ‘ - 4
9) ‘ [éMC]: , Beginningfof—monthtCash . :
10) [EMCI: End-of-Month Cash ‘v
1) (BMl: ginuiﬁg—of-month Stock of Debt ]
12) ~[(EMD};  End-of-month Stock of Debt . : .

. 13) -~ [BMSLI: Beginning-of-month Stock of Loans' and Advances
14)  [EMSL]: End-of-month Stock of Loans and Advances

15) . [BMSIF]: Beginning-of-month Stock of Special Investment
¥ Fund Securities ‘

L] - ‘ -

-16) {EMSIF]: End-of-month Stock of Special Inbgsément Fund
Securities )

17) < [REDD]: Debt Redemption : )

18) [REDL]: ﬁepayment of Loans and Advances -

19) [REDSIF] :” Redemption‘ni.Special Investment Fund Securities

20) [TBRI: TotaL\Budgetary Revenue

a

Other variables:

~
‘e

21) TREND : Trend variable, September 1969' 1,...
~ ., February 1973: 42.

522) Dummy variables for seasonal adjustment are noted by the
first three letters of the name of each month; v.g. JAN
for January, equals ome if thg_observation &orresponds

"to January. anid equals zero if the ¥Yobservation does no
correspond to}January. : -

Efﬁhange rate between the Canadian and the
American dollar, i.e., Canadian cents per unit -
of U.S. dollers, Average noon rates, Spot, ’

1 23) FEXRA :

Squrce: [Bank of Canada Review,
Ottawa, Monthly.
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L 24) FEXRE : Expected exchange rate between the U.S. and
- the Canadian dollar, defined as the average

of the actual values _\v//

25) FEXRD :+ The difference between the actual and the
expected exchange rate: FEXRA - FEXRE

'l

.- 26)  IR3A5A : Average bond yields on the 3 to 5 vears
‘ Government of Canada securities

Source: Bank of Canada Review .
Ottawa, Monthly

27) IR3ASE : Expected bond yield on the 3 to 5 years Government
of Canada securities, defined as the average of
N ’ the actual values of the ‘actual bond vield in the
+ past 12 months °

58) IR3ASD : The differencg between the actual .and the
expected bond yield, defined as: IR3A54 - IR3ASC

' 29) KETDL : Capital expenditures Tagged one month: KETD(-1}
30)  KETDLL : Capital expenditures lagged two months: KETD(-2)

31 LIAE* : Trend valugsof planned lcans and advances
estimated the following equation:

LIAE*: 864,1684 + 56.999918 (TREND)

T @.17) 7 (3.5356) , -

. : - .
R?: .2381 S.E.E.: 1266.39

D.W.: 1.48 )

i 32)  RLIAE : (LIAE - LIAE®) deviation of planned loans and ,
' 1,____\;~*_ : advancea from their trend valle. v
- ’ . ’ .
- 33) CEQE* : Trend value df cutrent~expenditures on goods ' T /
, S e and services otier than education‘and health £
and hospital sprvices. '

It ls estimated as:
- e N

e , GEOEA: 29706.17 '+  419.%8 (TREND)
' (7.32) - (2.35)

~F

7
i

R®:  .1401 . S.E.E.: 12911.4

~— D.W.: 1.6552 .
‘ o




- 34)

(35)

(36)
(37

(38)

&

RCEOQE : (CEOE - CEQE#*) deviatien of planned current
: . expenditures on other goods and
services from their Trend
'\\ » estimated value.

TBRDL Total Bﬁdgetary Revenue lagged one month: TBRD(-1)

DM, -: A dummy variable which takes a value of one in
June and July 1970 but which is zero in all
other periods.

DUM, : A dummy zﬁriable which tgkes the value of one
in SdgaWitber 1971 but which is zero in all

other periads.
7

DUM3 : A dummy.variable which takes-the value of one
- “in November 1972 and zero in all other periods.

-

!




TCEOD, =-7136.65439 + .08898 {TBRD] - .48429 {CEED]

-

(=4.37)

» .06323 (BNCD] + 11455.7135 [MAR] + 8961.344 [MAY]
(2.271)

APPENDIX B

-

THE SIMULATION MODEL

(.710)

(2.963)

Y

(2.69)

LY Sy

(-3.68) -

+ 12747.1694 [JUNE] + 9299.339 [JULY]

(2.998) (2.39)
+ 8822.84 AU N\- .3479 [RCEOE)
(2.336),/. K (-3.68) '
R® = .77 =42
D.W. = £791 - . S.E.E. = 6122.75

(CEHD} --%.7561.7246 » .019748 [TBRD)

(S.QQ‘“ (.864) o

P

- .0749118 [CEOD] -

(~1.40)

(-1.387)

+ .03175179 [CEED]

(.974)

- 284.671 [TREND] + 2610.11¢ [¥QV.
s (ra92) 7

(~4.256)
_2: = ,516
D.W. = 1.42°

n
S.E.E.

= 42

3026

1(1.346)

]

]

-

) h )
.1295 EBMSLD] + .02903 [BMDD]




h (KETD ]

-

" [PBSDJ

[LIAD]

-

= -3055.7337 + .12683 [TBRD] - .03017 [CEED]
(-2.554)  (1.499) (-.252)

- .024405 [CEOD] - .0781823 [CEHDJ] + .13764 [TBRDL]
(-.296) (-.42305) (1.657) '

~ .45664 [KETDL) ¥ .2886 [KETDLL]

(-2.711) (1.750)

.5116 ' " n
2.06 S.E.E.

{

~
1
1]

40
4261

AN
1 G
e -
RRRPOL
- -

~33244.649 - .4465559 [BMCD] - s:exﬁi'iﬁﬁSLDJ

(~2.98) (=3.04) v (=3:4)

(Estimated by Maximum Likelihood)
A K

Ve

\
= -1286.373 - .03124 (TBRD] + .01185 [CEED]
(-2.35)  (».897) " (.266)

-

.

+ .08090 [CEHD] - .0829 [CEOD] + .00479 [KETD)]

(1.120) " (-1.96) " (.198)
* + 86730 [PBSD) + .62423 [BMCD] - .9769 [RLIAE]
@.621) " (3.7%) (-3.591) |
A ; :
R = .50 . n = 42
 D.W. 172,67 S.E.E.2 1912.26

.
. . .
.




-

-.729.70 - .06104 [TBRD].- .09876 [CEED ]
(-.588) (-1.0) ; (-1.469) -

[SIFXD]

]

. . e ‘ 7
7-..95645 [CEOD] + .07901 [CEHD]’
_(»'_"},079) (.7961) N

* ] . .‘
+ .029842 [KETD] - .013107 [PBSD] * .09912 [LIAD]J
; ® e

(.4553) © (-.502) T T
) ~ L. ‘s‘.""'.‘.‘i ) T -

| .t ¥ 30,4252 [FEXRD) -,1312.95. [1R3A5D]
U (2.102)° (-2.192) .

»

e T
e 'Y -

ro . 2 «,.'/ )
' - - .082558 [BMSIFD] + 8414.35 ADUM;)} -
(1.928) (4.949)
. . - - .;'.?
[} ) . . ':/ ﬁ/ - .
: « aee 7777+ 7137.35 [DUM,] - 16050.5¥42 [DUM,] .
4 o /:l
- - ST (3.20) - 4=%7048) -
- - 7
A .
' ' R =.8072 - ‘n = 41

s . .
D-.W. 2.434 * ."S.E.E. 2058 ;
- . ) . L. ’ L

) . ] ! . 1 .
, N . - *
/ . o : £

d . . - v
4 . . * A

Mo,on

e S ' s .
(EMCp] < -(8MCD] + [TBRDJ - [CEED] - [CEOD] - [CEHD] -
S
r 4 [KETD] + [PBSD] - ELIAD] - [SIFXD) + [REDSIFD] t+ * - '
. - S e - ) . ¥ .

N
a

[REDLR] - (REDDD] |, :
g e : ‘

(BMDD] + [PBSD] ~ {REDDD] '

[ g ]
el

5

=

—J

1

'
g
(04
(=}
e
n

. LesLp] + [LIAD] - (REDLD] ~ | .

:
3

. [BMSIFD] + [SIFXD] - @REDSIED]
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