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I I 
RESUME ET CONCLUSIONS 

Ce document est consacré à une anylyse, réalisée à 
l'aide du mod~le CANDIDE 1.2M, de l'impact de divers chocs 
inflationnistes générés par une variété de sources intérieures 
et étrang~res sur les positions budgétaires par niveaux de 
gouvernement, fédéral et non fédéraux, au Canada. Au moyen 
du mod~le CANDIDE, diverses simulations sont effectuées pour 
Ja période 1974-1985, en appliquant différents types de chocs 
à quelques solutions de référence de CANDIDE. Les chocs sont 
(a) une augmentation des salaires de 1 % dans 12 industries 
de CANDIDE pour 1976 seulement; (b) une augmentation des sa- 
laires de 5 % dans 12 industries de CANDIDE pour 1976 seule 
ment; (c) une augmentation des salaires de 1 % dans 12 indus 
tries de CANDIDE pour la p8riode 1976-1985; (d) une augmenta- 
tion des taux d'impôts. _!n_djrects de 10 ~ apo l i cab l e aux dépenses 
de consommation et à la taxe provinciale de détail pour la 
période 1976-1985; (e) une dévaluation du taux de change 
canadien de 10 % de 1976 à 1985 et (f) un accro1ssement 
des prix d'un ensemble donné de produits d'exportation et 
d'importation pour la période de 1976 à 1985. Chacun de 
ces chocs a créé un scénario particulier de l'inflation 
ainsi qu'un ensemble de valeurs de variables endogênes compre 
nant non seulement les valeurs de variables macro-économiques 
essentielles, mais aussi celles des postes désagrégés des 
dépenses et des recettes publiques des deux pakiers de gouver 
nement, fédéral et non fédéral. Aux termes d'un ensemble 
standardisé d'hypoth~ses concernant l'indexation des revenus 
et des paiements de transfert, les résultats des simulations 
pour tous les types de chocs sauf (d) indiquent un gain pour 
le gouvernement fédéral mais une perte pour le gouvernement 
non fédéral en ce qui concerne leurs soldes budgétaires res 
pectifs. Dans le cas de (d), le gouvernement non fédéral 
améliore sa position budgétaire, alors que celle du gouver 
nement fédéral se détériore. La raison en est attribuable 
aux différentes réactions par palier de gouvernement, des di 
verses composantes endog~nes des recettes et des dépenses pu 
bliques, lorsque l'économie est soumise aux divers scénarios 
de l'inflation que gén~re chaque type de choc. 

____.._ 

Ce document tente ensuite d'identifier les princi 
pales composantes qui exercent une forte influence du côté 
des recettes et des dépenses, et par conséquent, sur les soldes 
budgétaires des deux niveaux de gouvernement. On y trouve 
également une tentative d'isoler les variations dans les indices 
de prix implicites et dans les niveaux d'activité (termes réels) 
des composantes qui ensemble en génèrent les valeurs nominales. 
Dans le cas de plusieurs composantes, particuli~rement du côté 
des recettes où n'existent pas de variables réelles, on utilise 
des mesures d'élasticité pour étudier l'impact des variations 
de revenu par rapport aux variations dans un indice global 
comme celui de la D.N.B .• 

Enfin, le document se termine par une note sur les 
variables endog~nes et exog~nes (que le mod~le ne pouvait 
traiteraux fins d'expériences de simulation) qui laisse l'im 
pression que les résultats des simulations seraient douteux 
ou biaisés. 
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ABSTRACT AND CONCLUSIONS 

This paper deals with an analysis of the impact of 
alternative inflationary shocks generated by a variety of sources, 
domestic and foreign, on the budgetary positions by levels of 
government, federal and nonfederal in Canada using CANDIDE 1.2M 
Model. Various simulations with the CANDIDE Model are performed 
for a period, 1974-85, by administering different types of shocks 
to some existing reference solutions of CANDIDE. The shocks are: 
(a) 1 per cent increase in wages across 12 CANDIDE industries in 
1976 only; (b) 5 per cent increase in wages across 12 CANDIDE 
industries in 1976 only; (c) 1 per cent increase in wages across 
12 CANDIDE industries from 1976 through 1985; (d) 10 per cent 
increase in indirect tax rates applicable to consumer expenditure 
items and provincial retial taxes from 1976 through 1985; 
(e) 10 per cent devaluation of the Canadian exchange rate from 
1976 through 1985 and (f) increasing the prices of a given set 
of export and import items from 1976 through 1985. Each of these 
shocks created a particular inflationary scenario together with 
a set of values of endogenous variables which include not only 
the values of essential macro-variables but also those of dis 
aggregated items of government expenditures and revenues by two 
levels of government, federal and nonfederal. Under a standard 
set of assumptions regarding indexation of incomes and transfer 
payments, the results of the simulations under all types of shocks 
except (d) suggest that the federal government gains but the non 
federal government loses with respect to their respective budget 
ary balances. In the case of (d), the nonf~deral government 
improves its budgetary position wher ea s for federal qovernment 
it deteriorates. The reason for this, lies in the different 
responses of various endogenous government revenue and expenditure 
components by levels of government when the economy is subject 
to alternative inflationary scenarios as generated by types of 
shocks. 

This paper then attempts to identify the major components 
which affect strongly the revenue and expenditure sides, and, 
therefore, the budget balances of the two levels of government. 
Efforts are made also to isolate changes in the price deflators 
and in activity levels (real terms) of the components that in 
combination generate the nominal values of the components. For 
many components, particularly on the revenue side, where real 
variables do not exist, elasticity measures are used to study the 
impact of revenue changes with respect to 6hanges in an over-all 
deflator like GNE deflator. 

Finally the paper ends with a note on those endogenous 
and exogenous (which the model could not handle for simulation 
experiments) variables that may leave the results of the simulations 
suspect or biased. 

L__ _ ii .. 



TABLE OF CONTENTS 

. Ré s ume. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i 

Abstract and Conclusions..................... ii 

I. Simulations of the Government Sector with 
CANDIDE 1.2M Under Alternative Inflationary 
Scenar ios . 4 

II. Results of Over-All Effects on the Budgetary 
Balances of Government.. 13 

III. Decomposition of Expenditure and Revenue 
Components by Levels of Government in 
Alternative Simulations...................... 20 

IV. Scope of CANDIDE: Some Further Reflections .. 29 

REFERENCES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

TABLES............................................. 32 

APPENDIX........................................... 47 

iii 



INTRODUCTION 

This paper examines the impact of alternative sources 

of inflation on the budgetary position of federal and nonfederal 

governments in Canada, using CANDIDE 1.2M Model. Conventional 

wisdoml tells us that the main gainer from recent inflation is 

government when there is the absence of (a) complete and 

contemporaneous indexation of various types of taxable incomes, 

and (b) other counter-inflationary discretionary or automatic 

measures by governments. This paper intends to show that under 

various types of inflationary scenarios the budgetary positions 

vary by levels of government, i.e., whether the government is 

federal or nonfederal.2 Various simulations with the CANDIDE 

Model are performed under a standard set of assumptions regarding 

indexation of incomes and transfers. Results show that under 

all types of inflationary scenarios examined except for 

inflation induced by an increase in indirect tax rates, federal 

1 See Back and Stephenson (1974). The usual arguments supporting 
this wisdom primarily are: (a) inflation reduces the real 
value of government interest bearing debt; (b) inflation 
introduces a progressivity of tax burden on income, capital 
gains and business profits; and (c) the issue of money by 
the central government during periods of inflation is a 
source of revenue to that government. See Laidler and 
Parking (1975). 

2 Nonfederal government in this paper includes both provincial 
and local governments. CANDIDE does not distinguish between 
the two levels of government explicitly althou~h such a 
distinction may widen the scope of the study. 
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government gains whereas nonfederal government tends to lose 

with respect to their respective budgetary positions. The 

reason for this is that different inflationary shocks influence 

various government revenue and expenditure components by levels 

of government in different ways. To demonstrate this,different 

types of shocks are first administered to various reference 

solutions of CANDIDE 1.2M Model during the period, 1976-85. 

These experiments generate alternative inflationary scenarios 

in the economy, whereupon deviations of the shocked solutions from 

their respective reference solutions are studied at the 

disaggregated levels of government revenues and expenditures. 

These deviations (or responses)3 which are in nominal values 

are then decomposed, wherever feasible, in terms of 

appropriate prices or price deflators and activity levels (in 

real terms). The latter helps to identify the inflationary 

impact on the real and price counterparts of major nominal values 

of components constituting the budget balances of governments. 

3 This applies only to the endogenous government revenues and 
expenditures. There are, however, some exogenous revenue 
and expenditure components which were not modelled. Their 
responses in terms of deviations from the reference solution 
values would amount to zero. However, an attempt is made 
later in this paper to estimate the magnitude of these 
exogenous components. To the extent this magnitude is 
large relative to the endogenous components, the inflationary 
effects on budgetary positions will be biased. 
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This paper is organized in four sections: Section 1 

deals with some essential features of the government sector in 

CANDIDE and with the way simulation experiments are performed; 

Section 2 presents the results showing the net effects of 

inflation on the budgetary situations of governments (federal, 

nonfederal and total); Section 3 attempts to identify the 

inflationary impact on the real and price counterparts of major 

nominal values of revenue and expenditure components; and 

Section 4 records the limitations of the simulations and offers 

suggestions for improvement' of CANDIDE. 



- 4 - 

I. Simulations of the Government Sector with CANDIDE 1.2M 
Under Alternative Inflationary Scenarios 

1.1 Some General Features of the Government Sector of CANDIDE 
In the Present Study 

The data base of variables pertaining to the govern- 
4 

ment sector of CANDIDE covers the period 1955-73 and is derived 

from the National Accounts. It is primarily geared to two levels 

of government, federal and nonfederal. Nonfederal government 

includes both the provincial and local governments and hence an 

analysis of nonfederal government budgets may suffer from an 

aggregation bias in CANDIDE model insofar as the local government 

5 budget is not adequately and separately formalized in the model. 

Thus, simulation experiments with CANDIDE need to be confined 

only to federal, nonfederal and total government levels. 

The major revenue and expenditure components of the 

two levels of government are provided in Appendix A (exogenous 

variables are starred). Variables representing these components 

are all in nominal terms and sometimes on the expenditure side 

we have variables for which we have both real and price counterparts. 

4 Government sector variables of CANDIDE 1.2M are spread out in 
Blocks 6, 19, 24, 35, 36, 38 and 46. Interested readers are 
invited to CANDIDE 1.2M documentation. 

5 There are some local government variables in CANDIDE like 
property taxes, local government wages and s.alaries, local 
school wages and salaries, etc., but these do not exhaust the 
budgetary picture of local governments. 

L 
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As mentioned earlier, some appropriate price indices 

are necessary to deflate the nominal values of all major 

components on the revenue and the expenditure side to approximate 

some real values of those components. This enables one to 

examine the impact of inflation on the real and price counter- 

parts of each component.~. In CANDIDE for certain expenditure items 

we have some own-price deflators whereas for others one may 

have to choose an over-all deflator like the implicit GNE 

delfator .' For revenue components, however, it is 

difficult to conceptualize different price deflators that 

are applicable to arrive at revenue estimates in real terms.6 

Revenues are collected by direct and indirect taxes and transfers 

(or subsidies), and are pooled in one bag to meet various govern- 

ment expenditures. How should one disentangle one source of 

revenue from another so as to come out with different deflators? 

As the conceptual problems here abound, it may not be entirely 

out of place to use a single deflator like implicit GNE deflator 

for all revenues from goods and services, and perhaps CPI for transfer 

payment items if some real dimensions of revenue components are 

• 
6 The only price (or prices) that is relevant to revenue 

collection is the political price that the government (or 
levels of government) has to pay to make increased taxes 
feasible. However, the incidence of taxes on consumers or 
producers without due regard to the political price of 
government stability may be an inappropriate indicator of 
government revenue deflator. So far in the literature on 
the subject there is hardly any consistent quantitative 
price indicator to act as an approximation to government 
revenue deflator, least of all a galaxy of deflators for 
the multitude of revenue components. See Harberger (1964). 
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to be assessed. In this paper we use the implicit GNE deflator 

for all purposes of evaluating real or activity variables unless 

some explicit deflators are readily available and are meaninqful. 

1.2 Simulation Experiments of CANDIDE for the Study of 
Government Sector Responses under Inflationary Shocks 

The methodology adopted in the simulation experiments 

of CANDIDE 1.2M follows the traditional approach of shocking 

an econometric model by exogenous disturbances and 

then pursuing the responses of endogenous variables of the 

shocked solution with respect to their given reference solution 

values over a particular period. Shocks could be !administered 

at a point of time or over time. The procedure followed in 

our experiments can be described as follows: 

(a) We have chosen three alternative reference solutions 

(called Reference Solution l, 2 and 3) for the 

projection period, 1974-85. Each solution provides 

a particular scenario of the Canadian economy and 

each embodies a particular set of assumptions regarding 

the nature of certain exogenous variables. However, 

all reference solutions have some common set of 

exogenous variables and differences between solutions 

can be interpreted as differences in the initial 
• 

conditions b~Qught about by only divergent exogenous 

assumptions between solutions. The choice of divergent 

reference solutions has also been dictated by the 
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the desire to test whether initial conditions do 

matter substantially when similar shocks are 

administered. The reference solutions are characterized 

by the fallowing features. 

(i) Reference Solution 1 assumes 

(1) personal income tax rates are decreased 

from 6 to 5 per cent for the first income 

bracket and from 18 to 15 per cent for 

the second income bracket from 1976 through 

1980, and raised to 6 per cent and 18 per 

cent respectively from 1981 to 1985; 

(2) the high-powered money supply is endogenous 

and is dependent on nominal GNP, viz, the 

rate of growth money-supply is 90 per cent 

of the rate of growth of nominal GNP; 

(3) the exchange rate is fixed and change in 

foreign reserves are sterilized; 

(4) the u.S. economy is characterized by slow 

growth, moderate unemployment and high 

interest rates; 

(5) increasing exports to OPEC contries and 

the energy scenario is characterized by 

moderate price increases. 

(ii) Reference Solution 2 has also the above assumptions 

except assumption (1) whereby personal income tax 

rates are kept at 6 per cent and 18 per cent 

throughout the whole period, 1974-85. 
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(iii) Reference Solution 3 is the same as Reference 

Solution 2 except for the assumptions (4) 

whereby the U.S. economy is assumed to be 

characterized by moderate growth, lower un 

employment and high interest rates. 

All reference solution values are dubbed as 'A' in this paper. 

(b) The types of shocks which are administered to 

various reference solutions are illustrated in 

the following Table X. 



- 9 - 
rt'l 

Q) 00 s:: 
u s:: Q)"d 0 
s:: 0 M ::1 0 0,-l 
Q)0,-l .. 0....-4°,-l +J 
$-I+J I.{) +Jrd$-l rd 
Q) ::1 :> Q) +J 
\I4...-l >< $-I c, $-I 

0 Q) 0 Q) s:: 00 0 
+J Il::CIl \l40Q)Q)~ 

Q)0r-i s:: ~ 00 
00 $-I+JOrdS:: 
~ ::1 rd 
U OO...-l$-lOO$-l 
0 ~OOQ)+J 
..c: c u 00\14 .,-l 
CIl 0 0 $-I .. 

.,-l N ..c:Q)OO+JS:: 
+J +J 00 U·,-l 00 0 
s:: ::1 s:: I s:: ::1.,-l 
Q) ...-l 0 Q)Q)~"d+J 
~ 0 .,-l ~$-IUS::U 
$-I CIl +J rd Q) 0·,-l::1 0 
Q) ::1 :J \14 ..c: $-I s:: 
:> Q) ...-l Q)OOri!+JO .,-l U 0 - ...-l$-l o OO·,-l 
0 s:: CIl N N N N N ...-l Q)HS::+J Q) .. .. .. ~$-I..c:OOrd 
:>t $-I Q) ...-l N rt'l '<:J' 1.0 .,-l +J ~ U $-I ..a Q) U ....., Q) +J 

\14 s:: >< >< >< x >< o ..c: $-I U .. 00 
00 Q) Q) "d+JQ) ~.,-l 
0 Il:: $-I Q) ..c: Q) s:: s:: .,-l Q) S \14 +J :>.,-l.,-l 
$-I \14 \14 $-IOQ)...-l$-lS 
rd 0 Q) o ..c:Q)::1"d 
s:: Il:: \l4OO:J~+Jrd Q) Q) $-I rd U 
U Q) s:: rd U 
CIl ~ooO • \I4.,-l 

8 Q) 'tJ::1...-l 
:>t Q) 0,-l t:71 0 s::..o 
$-I $-I $-I s::.,-l rd ::1 
rd ...-l rd +J • ..-I $-I S ~ 
s:: Q) 00 'tJ Q) 
0 U s:: 00 ::1 s:: Pl .. -o .,-l s:: 0 ...-l ...-l ...-l c 'tJ Q) t:71S:: 
+J Q).,-l .. OS::~S::S::rd 
rd~ $-I+J ...-l N rt'l .,-l.,-l Q) 0 ,,-l 
...-lN Q) ::1 +J "d 0,-l s:: 00 
\14 0 \I4...-l >< x >< rd rx:l +J.,-l Q) 
S::...-l Q) 0 ...-l0 .. U S U 
H Il::CIl ::1 H I.{) Q) .,-l 

rx:l S 0 CO on .. :> 
Q)O .,-l ~ 0'1 0 ~ $-I 
:>H 00 ...-l $-I s:: Q) 
°,-l0 U ~.,-l 00 

~~ 
-o o ..c:Q)..c: Q) s:: N ~..c: 00 .. 

S::U >< +J ...-l ::1 +J',-l Q) 
H rd Q) U +J 0 \14 U Q)\14 :>t :>t I.{) +J ~ Q) .. rdOO$-l+J s:: 
+JO ...-l ...-l CO s:: ...-lOO ..c: oo..c: ::1 .. rd 
...-l s:: s:: I +J rd ~ al +J0+J0:>ts:: 
~ 00 0 0 \0 U ..c: H ..c: H',-l 

s:: r- Q) U +J Q) UI.Ot:71+J44 
4-10 1.0 1.0 0'1 $-I >< 4-1 .,-l +J rd r- ::1 00 
O°,-l r-- r- ...-l .,-l Q) 0 0 O'IOQ) .. 

+J 0'1 0'1 "d +J S::OO...-l$-lHQ) 
00 ::1 ...-l ...-l S s:: 44 00 $-I Q) Q) ..c:0"d 
+J...-l 0 .,-l 0 Q) 0 -o ~ H +J 4-1 rd 
s:: 0 s:: s:: H U~ rd 0 1-1 Q)CIl .,-l .,-l 44 S::I.{) s:: .,-l e OO:J''tJ .. +J e .,-l CO 01.{) I-I.,-l Q) "dQ)Q) .,-l Q) ~ .be:! ~ I ·,-l00 c, U...-l s:: s:: 1-1 .. 
1-1 U U U U Q)I.O +JI 'tJ rd rd rd·,-l::1 00 
Q) s:: 0 0 0 oor-- rdl.O s:: s:: ~s:: rd +J Q) 
~Q) ..c: ..c: ..c: rdO'l ::1r-- .,-l rd 00 0 1.0 +J ...-l .,-l 
>< 1-1 00 00 00 Q)...-l ...-l0'l I.{) .,-l r- 00 ::1 +J 
rx:l Q) 1-1 rd...-l Q)+JOO ~ +J 0'1 ::1 U·,-l 

4-1 Q) Q) Q) U 00 :> 00 1-1 I s:: .,-l ...-l OO·,-l...-l 
s:: Q) t:71 t:71 t:71 s:: Q) Q) Q) rdOI.O rd"d I-I.,-l 
Oil:: rd rd rd .,-l +J "d+J Q) ~r-- ...-l"dS::H~+J .,-l 4-1 :J :J :J rd rd H><O'I ~ rd',-l 0 rd ::1 >< +J 00 0 rIP $-I rIP 1-1 UQ)...-l 
rd ::1 00 rIP rIP rIP 0 0 s:: Q) ...-l0 oo~ ...-l I.{) ...-l ...-l ...-l H .. 

...-l ::1.,-l Q) U il ..a S H ~o 
rd 0,-l rd :>t..c:: 
8 CIl:> 8C1l ...-l N M '<:J' I.{) 1.0 



- 10 - 

In total, nine simulations are first performed of 

which wage-shock experiments constitute the majority. 

The variety of wage-shock experiments has been 

shock affect the various endogenous government 

undertaken to examine as to whether differences in 

types of reference solution and/or durations ,of 

expenditures and revenues drastically, not only in 

the sense of direction but also in speed or intensity. 

(c) Finally, for each shock experiment two additional 

steps have been alternatively arranged. In the first 

step all real or activity variables of any chosen 

reference solution are frozen7 (exogenized) and the 

model is solved for the entire period, 1976-85 under 

the shock. This yields what we shall call Solution 'B' 

for all nominal variables. In the next step the 

assumption of exogenous real variables is withdrawn 

and the model is solved similarly under the shock. 

This yields new solution called Solution ICI. 

Before one goes to isolate some particular effects 

from these simulations, two major assumptions embedded in 

CANDIDE 1.2M must be mentioned in this connection while running 

7 The real or activity blocks of CANDIDE 1.2M are 1-12, 23, 
25, 32 and 39 which involve all real expenditure items on the 
final demand side and all real outputs on the production side. 
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these simulations. First, the model assumes a given set 

of indexation procedures applicable to incomes and transfers, 

mainly indexed by CPI in some form of distributed lags.8 

Secondly, the money supply (high-powered money) growth rate 

is related to the gr9wth rate of nominal GNP. While it 

is true that indexation affects the budget balances of 
" 

government we have avoided the task of formulating alternative 

indexation schemes and studying its separate.effects as it 

is a subject-matter of another study recently completed.9 

It is believed that under a standard set of assumptions 

regarding indexation of taxable incomes and transfer payments 

which is applied to all simulations, the comparisons between 

simulations aan be"; safely made without any bias of indexation, i. e. , 

Solutions A, Band C could be compared among themselves in 

the context of each reference solution (lor 2) without any 

bias of indexation. As for the endogenous money supply assumption, 

Solution B, where real variables are exogenized, offers only 

relative price changes with the relative real dimensions 

remaining unchanged. Therefore, money supply may be serving 

here a neutral role insofar .as real magnitudes are unchanged 

in Solution B. This neutrality disappears when real 

• a In none of these forms is there any use of conuémporaneous 
CPl. 

9 See Carlton' Braithwaite: "The Effects' of Indexing'on 
the Built-In Stability of the Canadian Economy", 
Discussion Paper No. 65, Economic Council of Canada, 
October 1976.' 

. " 
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variables are assumed to be endogenous as in Solution C since the 

composition of real variables changes. Elsewhere it is shownlO 

that in the context of CANDIDE 1.2M when the endogenous money 

supply assumption is replaced by an exogenous money supply at a reduced 

level, real variables do appear to be diminished from the levels of 

Solution C -- a feature which corresponds to the Keynesian IS~LM 

framework. 

Simulations described above are intended to highlight 

the following effects; 

(i) With respect to each reference solution ( 1 or 2) 

the difference between Solution B and A captures 

the price or inflationary effects for the various 

nominal variables and that between C and A captures 

the combined effects of price and activity. 

However, the difference between C and B captures 

not only the activity effect but also the inter- 

action of price and activity effects. 

(ii) For each reference solution, a comparison can be 

made between Solution' B' (or' C') under 1 per cent wage 

shock and Solution 'B' (or' C') under 5 per cent wage shock. 

This brings out the impact of the difference in • 

the magnitudes of similar type of shocks on the 

various aspects of government budget balances. 

Also comparisons between other solutions can be 

similarly made to isolate speci~l effects. 

10. See Lodh, B., Notes on the Compositional Effects of Government 
Expenditure and Revenue Simulations: Some Results of CANDIDE 
1.2M, Memorandum, December 1976. 

I 
J 
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II. Results of Over-all Effects on the Budgetary Balances 
of Government 

The results of budgetary positions of different 

levels of government, federal, nonfederal and total, in the 

context of our experiments are summarized in Table A. The 

latter is a condensed version of Tables 1 to 7, and 
< 

1* to 7* listed in the appendix where deviations of the shocked 

solutions from respective reference solutions are shown in 

absolute terms. These tables represent the fallowing particular 

features of the simulations. 

(a) But for the inflationary scenario generated by a shock 

of increased indirect tax rates (Shock 5), all the 

other scenarios demonstrate a favourable impact on 

the budgetary posit~on of federal government whereas 

for the nonfederal government the situation deteriorates 

systematically. The rationale for this, as will be 

explained later on, lies in an increasing revenue 

earnings from indirect taxes by the nonfederal (provincial) 

governments despite a fall in real GNE and a rise in 

GNE deflator. Sinèe the total government budget is 

the arithmetic sum of the two levels uf government, 

the total government budgetary position moves accordingly. 
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(b) Reference Solutions l, 2 and 3 with their characteristic 

'A' values denote different levels of activities and 

prices (see Table l, 3 and 6, Columns (11), (13) and 

(15)), over the period 1976-85. It may be reiterated 

that these differences in 'A' values stem from different 

exogenous ass'umptions regarding external (moderate 

u.S. GNP growth rate in reference sol~tion 3 vis-a-vis 

mild growth rate in other solutions) and internal (a 

lower personal tax rate in reference solution 1 vis-a-vis 

other solutions) environments. Thus one obtains a higher 

GNE, a higher GNE deflator and a lower unemployment 

rate in reference solution 1 than in reference 

solution 2 (Table 1 and Table 3) solely because of 

lower personal income tax rates. Also as expected, 

the total government budget is worse in reference 

solution 1 than in reference solution 2 because of 

tax cuts. In this context an interesting question 

that was posed earlier is to examine how similar shocks 

can impact different reference solutions differently. 

To this, the results of the simulations particularly 

with respect to wage-shocks demonstrate that the choice 

of reference solutions may not be that important as 

the budgetary situations of government, federal and 

nonfederal, after similar shocks, show that the "stance 

of fiscal balance" is in the same direction of surplus 

or deficit irrespective of the reference solutions 
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(see Table B). Note also that under all types of 

wage-shocks the budgetary position of nonfederal 

government never improves whereas that of federal 

government improves consistently. However, the magnitude 

of shocks (5 per cent shock versus 1 per cent wage shock) 

chang~the rankings of solutions A, Band C particularly 

in favour of federal government, i.e., C>B>A, as more 

GNE (real) and price pressures (GNE deflator) are 

created (see Table B and Tables l, 1*, 2 and 2*). 
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(c) A sustained wage shock results in higher GNE (real), 

higher GNE deflator and lower unemployment rate 

than a single period wage shock (Tables 3 and 4). 

These effects reinforce the budgetary position of 

federal government favourably and that of nonfederal 

government unfavourably. 

(d) The alternative profiles of GNE deflator -- unemployment 

rate -- real GNE with respect to varous inflationary 

scenarios suggest that whenever GNE deflator and real 

GNE increase, a fall in unemployment rate follows only 

with a lag. This lag is smaller, the larger the 

rate of increase of real GNE (see Tables I and 2) 

and vice-versa. However, an inflationary scenario 

can also be created with worsening unemployment and 

real GNE (Shock 5, Table 5). The implications of 

all this in the context of budgetary position of 

governments boil down to the contention that 

an increase in either real activity or inflation 

contributes to a favourable budgetary position of 

total government whereas a decrease in either of 

them worsens the situation. However, real effects 

and inflationary effects have differential impacts 

at the two levels of government, federal, nonfederal. 
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Thus to isolate the effects of inflation alone, 

simulations characterized as 'B' where all real 

variables are exogenized show how much pure inflationary 

effects bear on the various endogenous variables as 

compared to the reference solution values characterized 

as 'A'. For example, Table 5* under a shock of increased 

indirect tax rates indicates that by 1985 when GNE 

deflator increases by .028 index points (with real 

effects exogenized) the budgetary positions of both 

levels of government improve but their relative 

gains are different, i.e., nonfederal government fares 

better than federal government in absolute terms. 

The latter situation is aggravated as real effects 

are endogenized in Table 5 where with a fall in real 

GNE federal government loses considerably while non 

federal government gains. This brings out the 

interactions of both real and inflationary effects. 

A similar interpretation can be given for other simulations. 

The above represents a brief sùmmary of the over 

all effects of inflationary pressures on the budget balances of 

various levels of government. In what follows some attempts 

are made to decompose various items of revenues and expenditures 

that sum up the budget balances by levels of government under 

alternative inflationary scenarios. 
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III. Decomposition of Expenditure and Revenue Components by 
Levels of Government in Alternative Simulations 

The effects of alternative sources of inflation on 

the various components of federal and non federal expenditures 

and revenues that sum up their respective budgetary positions 

are examined in the following manner. In the first instance 

1 h o Il fOl d dOt on y t e maJor components 0 nomlna en ogenous expen 1 ures 

and revenues as determined by their dominant shares in the 

reference solutions for the two levels of government are chosen 

for evaluation. Secondly, each scenario (both solutions B and C) 

under a given shock to a particular reference solution is 

examined in terms of its nominal absolute and percentage deviations 

from the respective reference solution. These percentage 

deviations of components are then transformed into elasticities 

by dividing by percentage change in the GNE deflator in each 

shocked solution in order to obtain comparable component 

elasticities in alternative simulations. The results 

derived from this procedure are presented in Table C which shows 

the elasticities of components for the terminal year 1985 under 

a variety of shocks discussed earlier. Partial effects are 

Il The detailed items are listed in Appendix A. A completely 
disaggregated analysis is avoided for the sake of brevity. 
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characterized by Solution B and full effects are characterized 

by Solution C. Table C offers the following findings. 

1. Elasticities greater than unity (less than unity) 

suggest that the percentage changes in nominal 

dollars of components increase faster (slower) than 

the percentage change in GNE deflator, the over- 

study. Negative elasticities represent the perverse 

all measure of inflationary pressure used for this 

effects of inflation when nominal values of components 

fall with rising inflation -- a result which is 

predominantly discernible in the case of indirect 

tax rates increase (Shock 5) where real GNE falls12 

with inflation. The latter erodes mainly the tax 

base for direct tax revenues but boosts 

indirect tax revenues considerably which go predominantly 

into the nonfederal treasury. 

12. This perversity is avoided as soon as activity variables 
(including real GNE) are exogenized in the same shock. 
The latter is shown under partial effects (Solution B) . 
This shows that the apparent perversity is largely due to 
a fall in real activity (particularly real GNE) which 
is what is both a cause and an effect of fall in other 
economic activities including certain government expenditure 
components. 
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2. Elasticities under partial effects symbolize the 

relative speed with which the deflators of the components 

(particularly expenditure components) move in conjunction 

with the GNE deflator as all real variables (including 

expenditures) are frozen at the reference solution 

values. Since revenue components are always in nominal 

terms, they canno t i.be exogenized in real terms and 

so the interpretation that can be attached to elasticities 

under partial effects for revenue items is only limited 

to a ratio of rate of change of nominal revenues to 

that of GNE deflator. Keeping this distinction in 

mind one observes that expenditure deflators under 

partial effects generally move relatively faster in 

Shock 2 than in Shock I (5 per cent wage shock vis- 

a-vis I per cent wage shock) for both levels of govern 

ment after taking account of percentage change in 

GNE deflator. This brings out the impact of differential 

magnitude of single period shock on deflators of 

expenditure components. For revenue items, personal 

income tax elasticity becomes higher under an increased 

shock whereas total revenue elasticity remains relatively 

unchanged. However, total revenue elasticity remains 

always greater than unity for federal government in 

these shocks whereas for nonfederal government it is 

always less than one. This situation does not change 

even when activity variables are treated endogenously 

(full effects) except in Shock 4 when non federal 
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government total revenue elasticity just manages to 

live up to inflation rate whereas federal government 

total revenue elasticity shoots up to 1.24. 

3. On the expenditure side, dominant elasticities in all 

wage shock experiments for federal government appear 

to be: 

(a) wages and salaries, 

(b) federal buildings and 

(c) highways. 

For nonfederal government dominant elasticities are: 

(a) provincial wages and salaries, 

(b) municipal wages and salaries, 

(c) school construction, 

(d) highways, 

(e) hospital wages and salaries and 

(f) provincial medicare 

\ 
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For both levels of government these components bear 
.. 

a heavy weight in their total expenditures and, 

therefore, a combined effectl3 of larger weights 

13 This can be shown by a simple decomposition formula where 
large weight multiplied by large elasticity has a significant 
combined effect on total expenditures or revenues. 

Let Xt = EXit = total expenditures or revenues 
(= sum of individual components, i) 

at time t for shocked solution. 

* EXit = same as above but for the reference solution. 

and 

then (1 ) 

Thus the percentage change in total expenditures 
is the weighted sum of percentage changes in the 
components at each time period, t. Dividing (1) 
(percentage change in GNE deflator) we get: 

or revenues 
individual 

* by 6P tiP t 

Total expenditure or revenue elasticity is thus a weighted 
sum of component elasticities where both weights and elasticities 
are changing with respect to time. Call aittit = Zit and then 
enumerate Zit'S in order of highest to lowest values to see 
components' respective contributions at each time unit, t. 
Table C records the elasticities only for the terminal time 
period, 1985 where total revenue elastic.ity ~.9 not th"'! weighted 
sum of the indicated components since only the maior·components 
are mentioned there, to the exclusion of other minor revenue 
items that also contribute to total revenues. 
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and elasticites greater than unity keep aggregate 

expenditures by levels of government rising continuously. 

However, with respect to experiments like Shock 6 and 

Shock 7 it is interesting to note how dominant 

elasticities in expenditures change their membership 

structure both for federal and nonfederal governments. 

In this respect the components in total fixed capital 

formation for both levels of government are worth 

mentioning although the impact is much more on non 

federal government because of larger weights. 

4. On the revenue side, dominant elasticities stay clearly 

for personal income tax for both federal and nonfederal 

governments except under Shock 5 where as stated 

previously some perverse reactions appear due to a 

fall in real GNE. However, since the personal income 

tax revenues (in reference solutions) are larger in 

federal than in nonfederal government, the equal 

elasticities of personal income tax component make 

room for larger absolute increments in revenues for 

federal government than for non federal government. 

Also, inflation just helps to keep federal transfers 

to nonfederal governments in line except for Shocks 5, 

6 and 7. Nonfederal governments compare favourably 

in the area of indirect taxes relative to federal 

government, but revenues from this source never catch 
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up with inflation as elasticities are less than unity. 

Also on the revenue side federal government earnS S 

healty pay-off from unemployment insurance benefits, 

but for corporate and business tax revenues the pay-off 

is always low (almost negligible) for both levels of 

government. 

5. A comparison of a sustained vis-a-vis a single period 

shock (Shocks 3 and 4) shows that almost all 

elasticities are higher in a sustained shock (both 

for partial and full effects) than in a single period 

shock. This is quite in agreement with what may be 

expected. Also it is interesting to note how pure 

inflationary effects (partial effects) have affected 

which components drastically. Noteable candidates here 

again are: (a) federal wages and salaries; (b) federal 

buildings; (c) federal income tax; (d) provincial 

wages; (e) municipal wages; (f) school wages; (g) provincial 

medicare; (h) school construction; (i) nonfederal personal 

income tax and (j) corporate and business tax for 

both levels of government. 
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To sum up, the decomposition exercise by components 

of expenditures and revenues at the two levels of government, 

federal and nonfedera1 under partial effects (Solution B) and 

and full effects (Solution C) offer interesting insights into 

the underlying interplay of effects of inflation and real variables. 

Although Table C presents the elasticities only for the terminal 

year 1985, an examination of elasticities over time under various 

shocks shows that with few exceptions elasticities tend to 

rise or decline monotonically. For the sake of brevity tables 

showing all these are not presented in this paper. Ari example 

of elasticities of some variables over time (Shock 1) is shown 

in Table 8. 

CANDIDE provides perhaps one of the largest number of 

endogenous government expenditure and revenue equation in the 

existing multi-sector models. Correspondingly like other 

.government expenditure and revenues equations in multi-sector 

models, it also has its own limitations with regard to the specifications 

of these equations. This is more so because at large disaggregated 

levels, the autonomous or discretionary elements in the decisions 

regarding expenditures or revenues seem to be very much dictated 

by the political exigencies of the time and much less by clear 

economic processes which make specifications relatively unstable. 

Without going into the details of specifications, suffice it 

to say that elasticities are as much subject to errors in 

specifications as to the way the model is built and solved. 
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IV. Scope of CANDIDE: Some Further Reflections 

As mentjoned earlier, CANDIDE 1.2M has not as yet 

I , 

full endogenized all government revenue and expenditure items. 

14. th There are still some components which are exogenous In e 

model and are, therefore, not amenable to simulation experiments 
I , for studying responses under shocks. Some estimates of the degree 

of exogeneity have, therefore, been made with regard to various 

reference solution; values for the revenue and expenditure 

components by the two levels of government. It is found that 

on the revenue side the percentages of exogenous revenue items 

(in nominal terms) to the total revenues by levels of government 

b h ·· f' 15 0 h d' . turn out to e not t at slgnl lcant. n t e expen lture slde, 

however, interest payments on public debt for both levels of 

government remain a thorny issue since their size alone takes 

an important part (more than five per cent) in the total govern- 

ment expenditure. With increased inflation under alternative 

simulations, it is expected that interest payments on public 

debt cannot be assumed to remain exogenous as governments have 

to enter into new borrowings with increasing interest rates 

under inflationary pressures, and, therefore, higher interest 

• payments (see Laidler and Parkin) . Currently, some efforts 

are being made to endogenize interest payments on public 

debt along with other variables (now exogenous) in CANDIDE 1.2M, 

the full impact of which can be analyzed later on. 

14 See Appendix A where the exogenous variables are symbolized 
by a single asterisk. 

15 Over the period, 1976-85, these percentages are less than 
5 per cent. This applies to all the reference solutions 
covered under this study. 
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Finally, the othe~ pressing issues especially facing 

the whole government sector are currently those relating td the 

objectives of balanced budgets (either at federal level or 

nonfederal level or both) with or without a desired level of 

money stipply and debt financing, internal and external. Obviously 

these issues are sufficiently serious to have far-reaching con- 

sequences on not only the levels of over-all government expenditures 

and revenues but also on the priorities as to which items of 

expenditures or revenues have to be pruned or expande~. This 

may call for a recasting of even some existing endogenous expend i- 

ture or revenue equations by some new arrangements like tax-sharing 

formula between provinces and federal government or other joint 

agreements between levels of government. Furthermore, there is a 

growing concern that the days of local government's subservience 

to provincial governments or even federal government (whenever 

such a jurisdiction exists) seems to be fast passing by. This is 

an issue which makes mOdel-building on decision-making of a 

three-tier system interesting but somewhat hazardous as the 

pOlitical economy of such a system borders on many legal and 

political jurisdictions. 

• 

L 
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Appendix 

Components of Current Dollar Revenues and Expenditures of Federal 
and Nonfederal Governments, CANDIDE 1.2M (with CANDIDE mneumonics) 

(Exogenous variables are starred (single asterisk) and constant 
dollar variables,wherever available, are double-starred (double 
asterisk) ) 

Federal Government Revenue Items 

1. Direct Taxes: 

(i) Direct Taxes on Persons (TPF): 

(a) Personal Income (TIPF) 
(b) Succession Duties and Taxes (SUCDUF)* 
(c) Contributions to Public Service Pension Plans (PSPCF)* 
(d) Unemployment Insurance Contributions (TUI) 

(ii) Direct Taxes on Corporation and Government Pensions ('TCGAF): 

(a) Corporate Income Tax (TCAF) 
(b) Taxes on Government Enterprises (TGA)* 

2. Nonresident Withho]ding Tax (TNR) 

3. Indirect Taxes (TIF): 

( i) 
( ii) 

(iii) 
(iv) 

Custom Duties (TCUS) 
Manufactures Sales Tax (FSALES) 
Excise Duties (EXCISE) 
Other Indirect Taxes (FT~TH)* 

4. Investment Income (GIIF): 

( i) 
( ii) 

( iii) 

Interest Receipts (GINTIF) 
Royalties (R~YALF)* 
Remittance from Federal Government Business 
Enterprises (REMGPF) 

5. Transfers from Persons (TRPGF)* 
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Nonfederal Government Revenue Items 

6. Direct Taxes 

(i) Direct Taxes on Persons (TPJ): 

(a) Personal Income Taxes (TIPP) 
(b) Succession Duties (SUCDUP)* 
(c) Contributions to Public Service Pension Plans (PSPCJ)* 
(d) Workmen's Compensation (TWCV)* 
(e) Canada and Quebec Pension Plan contributions (CQPC) 

(ii) Corporations and Government Business (TCGAP): 

(a) Corporate Income Tax (TCAP) 
(b) Mining and Logging Taxes (TMLP)* 

7. Indirect Taxes (TIJ): 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

Retail Sales Tax (TRS) 
Gasoline Tax (GASTAX) 
Profits of Liquor Control Boards (PR~LIQ) 
Property Taxes (TPR~P) 
Other Indirect Taxes (JT~TH) 

8. Investment Income (GIIJ): 

(i) 
(ii) 

(iii) 
(iv) 

Indirect Receipts (GINTIJ) 
Royalties (R~YALP)* 
Remittances from Junior Government Enterprises (REMGPJ) 
Interest Income on Hospitals and Canada -- Quebec 
Pension Plans (HCQPII) 

9. Transfers from Persons (TRPGJ)* 

10. Transfers from Federal Government (FTRJG): 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

(vi) 

Direct Relief (FTRDR) 
Federal Transfers to Provinces Due to Taxation Agreements 
(FTRTA) 
Post Secondary Education (FTRPS) 
Hospital Insurance to Provinces (FTRHI) 
Transfers to Provinces -- Medicare (FTru4ED) 
Miscellaneous (FTRMIS) 
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Federal Government Expenditure Items 

Il. Federal Government Current Expenditure on Goods and 
Services (GFCURC): 

(a) 
(b) 
(c) 
(d) 

less (e) 

Federal Defence (FDEFEC, FDEFEK**) 
Hospital Depreéiation (GFDEPC, GFDEPK**) 
Federal Wages and Salaries (GFWASC, GFWASK**) 
Current Expenditure on Goods and Services (GFCGSC, GFCGSK~*) 

'Canada Pension Plan (CPCGSC) 

12. Federal Government Gross Capital Formation (GFFICC): 

(a) Residential Construction (GRESCC, GRESCK,**, GRECK*) 
(b) Government Building Excluding Schools (GFBOSC, GFBOSK,** 

GFBOSK*) 
(c) Highway Construction (GFHWYC, GFHWYK,** GFHWYK*) 
(d) Other Engineering Construction (GF~ENC, GF~ENK~*) 
(e) Investment in Machinery and Equipment (GFIMEC, GFIMEK**) 

13. Change in Government Inventories (G~INSC, G~INSK**) 

14. Transfer Payments to Persons (GTRF): 

(a) Family and Youth Allowances (FAYA) 
(b) Old Age Pensions (~ASPB) 
(c) Unemployment Insurance Benefits (UIB) 
(d) Pension Paid to Government Employees (FPENPA)* 
(e) Other Transfers to Persons (G~TRF)* 

15. Federal Government Subsidies (SUBF)* 

16. Capital Assistance (CASF)* 

17. Transfers to Nonresidents (FTRNR)* 

18. Interest Payments on Public Debt (GINTF)* 

19. Federal Government Transfers to Nonfederal Government (FTRJG): 

(a) Direct Relief (FTRDR) 
(b) Federal Transfers to Provinces Due to Taxation 

Agreements (FTRTA) 
(c) Post Secondary Education (FTRPS) 
(d) Hospital Insurance to Provinces (FTRHI) 
(e) Transfers to Provinces -- Medicare (FTRMED) 
(f) Miscellaneous (FTRMIS) 
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Nonfederal Expenditure Items 

20. Current Expenditure on Goods and Services (GJCURC): 

• 

(a) Capital Consumption Allowance (GJDEPC, GJDEPK**) 
(b) Provincial Government Wages and Salaries (GPWASC, GPWASK**) 
(c) Municipal Wages and Salar.ies (GLWSMC, GLWSMK**) 
(d) Municipal School Wages and Salaries (GLWSSC, GLWSSK**) 
(e) Hospital Wages and Salaries (GHWASC, GHWASK**) 
(f) Other current expenditure on Goods and Services 

(GPLGSC, GPLGSK**) 
(g) Hospital Residual Current Expenditure (GHCGSC, GHCGSK**) 
(h) Provincial Medicare (GPMEDC, GPMEDK**) 
(i) Canada Pension Plan, Current Expenditure (CPCGSC) 

21. Provincial Government Gross Capital Formation (GJFICC): 

(a) School Construction (SCHC~C, SCHC~K**, SCHCOK*) 
(b) Building Other Than Schools (GJB~SC, GJB~SK**) 
(c) Highway Construction (GJHWYC, GJHWYK**) 
(d) Other Engineering Construction (GJ~ENC, GJ~ENK**) 
(e) Investment in Machinery and Equipment (GJIMEC, GJIMEK**) 

less 22. Capital Consumption Allowance (GJDEPC, GJDEPK**) 

23. Subsidies (SUBP)* 

24. Capital Assistance (CASP) * 

25. Interest Payments on provincial Public Debt (GINTJ) * 

26. Transfers to Persons (GTRJ) : 

(a) Direct Relief (PWELF) 
(b) Grants to Post-Secondary Education (GRU) 
(c) Workmen's Compensation (PWC~MP) 
(d) Grants to Benevolent Association (PGBEN) 
(e) Civil Servant Pension Payments (JPENPA)* 
(f) Canada-Quebec Pension Benefits (CQPP) 
(g) Transfers to Persons (G~TRJ)* 

Note There are other variables in CANDIDE 1.2M which are derived 
from the above items by algebraic summation. These are not 
shown here for the sake of brevity. 
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