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Introduction

Recent studies have used stochastic simulation models to analyse issues related to federal

fiscal policy.  Some studies have estimated the amount of fiscal room available to the

federal government over the next few years while others have examined the level of

prudence required to maintain balanced budgets under various rules.  The stochastic

simulation models used in these studies contrast sharply with traditional projection

models that are used to analyse many of the same fiscal issues.

The advantage of stochastic models is that they go beyond providing point estimates and

capture the uncertainty inherent in the economy and in the budget process.  For example,

rather than simply providing an estimate of what the surplus will be in a given year,

stochastic models also provide a range of possible outcomes, along with probabilities of

achieving desired targets.  This additional information can be valuable when evaluating

different fiscal initiatives.

This paper presents an extended and modified version of the stochastic simulation model

presented in Boothe and Reid (1998).  The model is relatively simple, tractable and easy

to understand.  Moreover, it could be used to evaluate a wide range of fiscal policy

issues.

The structure of our paper is as follows.  Section I surveys recent studies.  Section II

briefly describes the model and its calibration.  Section III presents simulation results of

an illustrative application of our model that associates fiscal prudence and fiscal measures

-- under alternative fiscal rules -- with probabilities of achieving budget surpluses over

the medium term.  Section IV provides a summary and conclusions.

I Recent Studies

Before turning to recent stochastic simulation model-based studies, it is helpful to

highlight an example of recent work that has addressed similar fiscal policy issues using a

deterministic, or non-stochastic, framework.
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While a number of these studies exist, perhaps one of the most familiar projection

exercises is McCallum (1996).  In this study, McCallum uses a projection model and

estimates that, over the period 2003-2018, there could be enough federal fiscal room to

cut the federal personal income tax in half or increase program spending by a third

(relative to GDP).  McCallum assumes that the federal government maintains a balanced

budget over this period and then projects federal fiscal room given constant growth and

interest rate assumptions.  While McCallum acknowledges that there is some uncertainty

associated with his projections, he does not attempt to quantify the sensitivity of his

results.

McCallum (1999) again projects fiscal dividends, however, in this exercise his estimates

of fiscal room are reduced by prudence factors “in view of the major uncertainties

involved in any future projections”.  Over the period 1999 to 2007, McCallum estimates

that if all of his revised estimate of federal fiscal room were devoted to tax reduction,

federal personal income taxes could be cut by 20 per cent after adjusting for prudence

factors.  While McCallum attempts to account for uncertainty in his estimates, there is no

way of determining whether the prudence factors he uses are sufficient to ensure that his

fiscal objectives will be achieved.

In contrast to McCallum’s approach, Boothe and Reid (1998) use a stochastic model to

evaluate the degree of federal fiscal prudence required to ensure against deficits under

various balanced-budget rules (i.e., rules where the budget is balanced every year versus

two- and four-year rules).  Fiscal prudence is incorporated through an annual contingency

reserve that is used as a buffer against unfavourable budget shocks.  In their model, the

federal government bases fiscal forecasts on its “best guess” of macroeconomic

conditions.  Their main finding is that annual contingency reserves of $6 and $9 billion

appear to provide “adequate insurance” under the two- and four-year balanced-budget

rules.  However, Boothe and Reid’s model structure and calibration likely overstate the

amount of uncertainty that the government faces, and thus the amount of prudence

required.
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Robson (1999) uses a stochastic simulation model to estimate the probability that the

federal government could undertake various tax reduction initiatives while maintaining

minimum surplus levels and ensuring a decline in the debt-to-GDP ratio.1  Robson argues

that federal finances have improved sufficiently that annual tax cuts of $4 billion could be

implemented while meeting the benchmarks of consistently running surpluses and

reducing the debt-to-GDP ratio with a 90 per cent probability.  While Robson’s approach

is appealing in that it estimates the amount of tax cuts that are feasible given various

fiscal benchmarks, the structure of his model limits the range of possible economic

outcomes, likely exaggerating the probability of achieving surpluses.

Hostland and Matier (1999) provide a detailed examination of the fiscal policy trade-off

between debt control, tax smoothing and stabilisation objectives using a stochastic

simulation model.  Their analysis focuses primarily on strategies/rules that keep the debt-

to-GDP ratio on a downward profile.  This stands in contrast to the Robson (1999) and

Boothe and Reid (1998) studies, which tend to examine strategies that avoid deficit

outcomes.  Their results demonstrate that a “flexible debt rule” (i.e., a strategy that entails

allowing the debt-to-GDP ratio to fluctuate in the short-term but then bringing it back to

its desired level over the long-term) provides for a moderate amount of debt control

without sacrificing the tax smoothing and stabilisation objectives of fiscal policy.

With the exception of Boothe and Reid (1998), these studies have not directly associated

alternative levels of fiscal prudence with probabilities of achieving budgetary surpluses.

Moreover, all of the existing studies have failed to incorporate the federal budgetary

planning process based on rolling two-year targets.  This paper builds on these previous

studies by providing a more realistic model-based assessment of fiscal prudence and

planning under uncertainty.  Given its transparency and tractability, the Boothe and Reid

(B-R) model of the federal budget provides the foundation for our stochastic model.  We

modify and extend the B-R model in order to address these issues.

                                                                
1 Robson and Scarth (1999) use the same approach to evaluate various debt reduction strategies.
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II Model Description and Calibration

This section describes a compact and transparent stochastic model of the federal budget

that consists of two components: the economy and the federal fiscal structure.  Nominal

GDP and a market interest rate are determined by simple stochastic processes, which in

turn affect federal revenues, employment insurance benefits, and public debt charges.

The Economy

Specification and Calibration

As in Boothe and Reid (1998), stochastic processes for nominal GDP Y, and the nominal

interest rate i, are described, respectively, by ARI(1,1) and ARI(0,1) processes.

(1) ttt eYßaY +⋅+= −1ln?ln?

(2) tt µ?i +=?

Stochastic processes for nominal GDP growth and interest rates were re-estimated using

revised data for the period 1961-98.2  Consistent with the projection underlying the

November 2, 1999 Economic and Fiscal Update (henceforth referred to as The Fall

Update) trend growth in nominal GDP is set at 4.5 per cent.3  We then re-calibrated the

standard error of e  to reflect lower volatility in nominal GDP growth consistent with the

current low-inflation regime, providing a more realistic range of potential outcomes.  Our

model generates a variance of nominal GDP growth consistent with the combined

variance of real GDP growth over the 1961-98 period and the variance of inflation over

the 1991-98 period (and its covariance over 1961-98).  The implied standard deviation for

nominal GDP growth in our model is 2.26 per cent.

The standard deviation of interest rate changes is set at 1.54 per cent and was not adjusted

in the same manner as nominal GDP growth since it is difficult to assess whether this

                                                                
2 Regression results are available upon request.
3 The average of private sector projections (in the Fall of 1999) of nominal GDP growth for 2000-01 was
4.6 per cent and 4.5 per cent for 2002-05.
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value would increase or decrease under a low-inflation regime.  The correlation between

the two shocks is 0.40.  This positive correlation implies that in years with lower growth,

interest rates will tend to be low and vice-versa.

Equation (3) below defines the effective interest rate on federal net public debt Di .  The

market interest rate is represented by i, ?  is a calibration term (reconciling the market

and effective interest rate) and Di  is the interest rate at which fixed-rate debt is financed.

The effective interest rate is calibrated such that its steady-state level is consistent with

The Fall Update over the period 1999/00 to 2004/05.  The effective rate trends down over

the period, as higher cost debt is being refinanced at lower rates.

(3) D
ttt

D
t iiii?i ⋅++⋅+⋅+= −− 6.0)(08.024.0 21

This moving-average specification essentially assumes three kinds of debt.  The first is

referred to as short term, and is refinanced in every year.  The second is referred to as

medium term, and is refinanced every three years.  Finally, a certain percentage of the

debt does not need to be refinanced given that the model only simulates over a five-year

horizon and the average term to maturity of the federal debt stock exceeds five years.4

The specification of the effective interest rate equation, in conjunction with the standard

deviation of the interest rate shock, generates a standard deviation (in terms of the first

difference of the effective interest rate) of approximately 0.42 per cent.

Our estimates of the volatility of nominal GDP growth and public debt charges are

considerably lower than Boothe and Reid (1998).  The implied standard deviation of

GDP growth in our model is about 45 per cent lower than the 4.1 per cent (consistent

with the historical period 1950-97) generated by the B-R model.  The standard deviation

(in terms of the first difference of the effective interest rate) in our model is about two-

thirds lower than the B-R model (0.42 per cent versus 1.27 per cent).  Boothe and Reid

(1998) acknowledge that they likely overstate the volatility of public debt charges given

their assumption that the entire debt stock is refinanced each year.

                                                                
4 The shares between the three types of debt are assumed to be constant over the period, consistent with the
government’s current debt management policy.
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Range of Economic Outcomes

Charts below depict 90 per cent confidence intervals for the level of nominal GDP and

the effective interest rate on federal debt.  As per The Fall Update, in 1999/2000, nominal

GDP is assumed to be $941.1 billion and the effective interest rate is 7.2 per cent.

Nominal GDP ($millions)

800,000

1,000,000

1,200,000

1,400,000

2000/01 2001/02 2002/03 2003/04 2004/05

From the above chart, it is apparent that the model allows for a wide range of GDP

outcomes, with uncertainty increasing throughout the period.  Nominal GDP grows, on

average, at the 4.5 per cent trend growth rate and the bounds of a 90 per cent confidence

interval (CI) vary from $962 billion to $1,005 billion in 2000/01.  By 2004/05, this range

increases to between $1,043 billion and $1,321 billion, with a median of $1,170 billion.

This range appears reasonable, with the lower bound representing average annual growth

in nominal GDP of 2.1 per cent over the period, and the upper bound representing about

7.0 per cent.  It is important to note that while the implied standard deviation of GDP

growth in our model is 2.26 per cent, the historical standard deviation of about 4 per cent

(for the period 1961-98) would generate a much larger range of outcomes.
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Effective Interest Rate (per cent)
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Market interest rates follow a random walk and are translated into the effective interest

rate on public debt.  In 2000/01, the median effective interest rate is 7.2 per cent and this

falls steadily to 7.0 per cent by 2004/05.  A 90 per cent CI varies from 6.5 per cent to

7.8 per cent in 2000/01 and in 2004/05, this range is between 4.9 per cent and

9.1 per cent.

The stochastic trends embodied in nominal GDP and the interest rate treat all shocks as if

they were permanent, resulting in growing confidence intervals over the five-year period.

In commenting on the Boothe and Reid study, Egelton (1998) concludes that this type of

specification generates “extreme” outcomes.  Egelton argues that a process that treated

output shocks as “temporary and gradually brought output back to potential” would better

approximate economic reality.  While this alternative would be appropriate for a “best

guess” forecast, it could truncate the range of “possible outcomes” by more than would

be appropriate for a true “contingency” analysis.  Moreover, a process that treated output

shocks as temporary could also give rise to highly persistent movements that would

resemble a stochastic trend process over the five-year time horizon considered in this

paper.  Consequently, the distinction between adjustment processes over the time period

in question is not crucial.
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Another issue is whether adding more structure would reduce the amount of uncertainty.

However, the implications of this are not clear.  A model with more structure could

reduce, or expand, the range of economic outcomes beyond that implied by our economic

structure over such a relatively short time horizon.  In addition, it is important to note that

there are other sources of uncertainty that are not taken into account in our framework.

This includes, for example, parameter and model uncertainty, as well as fiscal uncertainty

unrelated to economic uncertainty.

Fiscal Structure

Revenue

A one-to-one relationship between revenue and nominal GDP growth is assumed,

consistent with the estimates presented in The Fall Update.  As well, revenue is assumed

to grow by 0.36 per cent following a 100-basis point increase in the nominal interest rate,

reflecting the increased rate of return on the federal government’s assets (which are

accounted for in non-tax revenue).  Equation (4) defines revenue growth. 5

(4) ttt iYR ?36.0ln?ln? ⋅+=

The median revenue path generated by the model (assuming no fiscal measures), shown

in the table below, is very close to the projection presented in The Fall Update.  Total

revenues grow from $158.0 billion in 1999/00 to $196.7 by 2004/05.  In 2000/01, the

bounds of a 90 per cent CI vary between $160.6 billion and $169.5 billion.  By 2004/05,

this band increases such that a 90 per cent CI yields a range of about $50 billion.

Budgetary Revenue Outcomes (assuming no fiscal measures)
($ billions) 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05

Budgetary Revenue 158.0 165.0 172.4 180.3 188.4 196.7
95th percentile - 169.5 181.3 194.7 207.9 223.4

5th percentile - 160.6 163.5 166.4 169.5 173.2

The Fall Update 158.0 164.5 172.5 180.0 188.0 197.0

                                                                
5 Boothe and Reid incorporate a lag in their revenue equation because of lags associated with transmitting
calendar year GDP outcomes into fiscal-year results.  In order to avoid this, we use fiscal year GDP and
retain the original one-to-one relationship between revenue and nominal GDP growth.
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Program Spending

In our model, trend program spending TPE  is predetermined, the same approach used by

Robson (1999).  The trend growth rate is assumed to be 2.8 per cent, slightly below the

forecasted combined growth in the population (1.2 per cent) and inflation (1.8 per cent)

over the five-year period.6

Fluctuations in program spending, due to the sensitivity of EI benefits to economic

conditions, are modelled in equation (5) below as a function of nominal GDP.  The

sensitivity of EI benefits is calibrated such that a 1 per cent increase (decrease) in

nominal GDP (relative to its trend steady-state level TY ) results in a $500 million

decrease (increase) in EI benefits each year.7  Incorporating this sensitivity into the model

ceteris paribus increases the dispersion of budget outcomes given its counter-cyclical

nature.

(5)


















 −
⋅⋅−=

T
t

T
ttT

tt
Y

YY
PEPE 100500

Assuming no fiscal measures, median program spending (shown in the table below) rises

from $111.5 billion in 1999/00 to $128.1 billion in 2004/05.  In 2000/01, the bounds of a

90 per cent CI are $113.5 billion and $115.7 billion.  By 2004/05, 90 per cent of the

outcomes fall between $121.7  billion and $133.5 billion, a range of about $12 billion.

Thus, relative to revenues, program spending is fairly stable from year to year.

Program Spending (assuming no fiscal measures)
($ billions) 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05

Program Spending 111.5 114.6 117.9 121.1 124.5 128.1
95th percentile - 115.7 120.1 124.5 129.0 133.5

5th percentile - 113.5 115.7 117.5 119.5 121.7

The Fall Update 111.5 113.5 118.0 121.0 124.0 127.5

                                                                
6 Estimates of the growth in population and inflation are taken from The Fall Update.
7 This amount is taken from the Department of Finance’s sensitivity analysis of EI benefits.
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Public Debt Charges and the Budgetary Surplus

In equation (6), the effective interest rate (defined in equation (3) above) is applied to the

previous period’s level of debt D.  All ex post budgetary surpluses S are applied to the

debt.

(6) 1−⋅= t
D
tt DiDS

(7) ttt SDD −= −1

Public debt charges generated by the model (assuming no fiscal measures) cannot be

directly compared to The Fall Update.  For budget planning purposes, those projections

assumed that the debt stock falls by $3 billion per year, implying that the Contingency

Reserve would not be required and would be applied to the net public debt (as per the

Debt Repayment Plan).  Under the same assumption about the debt stock, the model

would project median public debt charges similar to the forecast in The Fall Update.

Fiscal Rules

Previous studies have failed to incorporate the current federal budgetary planning process

which is based on rolling two-year fiscal plans.  For example, the fiscal rule in the B-R

model adjusts program spending such that the federal budget is balanced in an expected-

value sense (allowing for a contingency reserve).  This rule, as Egelton (1998) notes,

assumes that there are no rigidities and/or constraints to changes in program spending on

year-to-year basis.  Thus, this rule can generate large, unrealistic, year-over-year changes

in program spending.

This paper provides a more realistic model-based assessment of fiscal prudence and

planning under uncertainty.  As well, it allows us to evaluate the relative merits of

different approaches to budget planning.

We consider two alternative types of fiscal rules.  The first fiscal rule commits the fiscal

authority to a pre-determined path of fiscal measures.  In this case, the fiscal authority

determines a path of fiscal measures prior to the five-year period using various levels of
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fiscal prudence and then implements these measures accordingly, regardless of future

economic/fiscal conditions.  There is no flexibility to change, or backtrack, on these

measures; nor are these measures increased if circumstances turn out to be better-than-

expected.  Favourable outcomes result in additional debt reduction.  This is the type of

fiscal rule in Robson (1999).

The second fiscal rule allocates an expected surplus (net of fiscal prudence)8 to fiscal

measures based on a rolling two-year planning horizon.  In period t-1, the fiscal authority

forecasts revenues and expenditures for periods t and t+1.  Fiscal measures for those

years are then set exactly equal to the expected surplus less fiscal prudence.9  Under this

rule, once measures are announced in period t-1, they are implemented regardless of the

economic/fiscal conditions realised in periods t and t+1.  There is no flexibility to

change, or backtrack, on these measures; these measures are permanent and irreversible.

However, it is important to note that these fiscal measures are only announced if there is

in fact fiscal room available (i.e., expected surpluses net of fiscal prudence).  If no fiscal

room is available, no measures are announced.  Next, in period t, the previous period’s

announced measures are implemented and forecasts for the next two years are again

calculated.  Moreover in period t, fiscal measures for t+1 can be increased above their

previously announced levels if and only if additional fiscal room is available.  Minimum

fiscal measures for period t+2 are also announced at this time if fiscal room warrants.

                                                                
8 Fiscal prudence, as defined in federal budget documents, includes a contingency reserve and an extra
degree of economic prudence.  For modelling purposes, we do not distinguish between the two
components.
9 Fiscal measures can be allocated in any proportion between program spending and taxes.
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III Illustrative Application: Fiscal Prudence and Fiscal Rules

Given starting values from The Fall Update, our model (under the two fiscal rules

described above) was simulated repeatedly over a five-year horizon generating

1000 realisations of the period 2000/01 to 2004/05.10

Five-year Commitment Rule

Under the five-year commitment rule, the table below shows how much prudence would

be required for various probabilities of achieving a surplus in a given year.  The

corresponding fiscal measures11 and joint probability of consistently running surpluses

are also included in each case.

With no fiscal prudence, the entire fiscal room ($28.8 billion) would be devoted to fiscal

measures -- tax reductions and new spending.  By construction, there would be a

50 per cent chance of achieving a surplus in a given year.  The probability of running five

consecutive surpluses is 33 per cent.

If a 70 per cent probability of being in surplus in a given year were desired, the model

suggests prudence in the first two years of $1.5 billion and $2.9 billion, and then rising to

$8.9 billion in the fifth year (2004/05).  However, total measures would fall by an

equivalent amount in each year, leaving $19.9 billion by 2004/05.  The probability of

consistently running surpluses over the five-year period rises to 55 per cent.

In order to increase the probability of being in surplus in a given year to 90 per cent, the

model suggests prudence of $3.3 billion and $7.2 billion in the first two years, rising to

$20.3 billion in 2004/05.  While such an approach would go a long way to ensuring a

surplus (e.g., the probability of consistently running surpluses rises to just over

80 per cent) it leaves considerably less room for the government to introduce fiscal

                                                                
10 For each simulation this entails generating 5000 realisations of the error terms that are normally
distributed with mean zero and standard deviations/correlation described Section II.
11 In all cases, fiscal measures are defined as the difference between the new revenue or expenditure stream
and the path of revenues and/or expenditures that would have been realised in the absence of the new fiscal
measure.
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measures.  In fact, measures of $5.7 billion and $6.3 billion could be enacted in years one

and two, with room for only $8.5 billion in measures in the fifth year (2004/05).

Prudence and Probabilities of Surplus under Five-Year Commitment Rule
($ billions) 2000/01 2001/02 2002/03 2003/04 2004/05

Fiscal Room 9.1 13.5 18.3 23.7 28.8

Probability of Surplus: 50%
Fiscal Measures 9.1 13.5 18.3 23.7 28.8
Fiscal Prudence 0.0 0.0 0.0 0.0 0.0
Surplus in every year 33%

Probability of Surplus: 60%
Fiscal Measures 8.3 12.1 16.4 20.6 25.0
Fiscal Prudence 0.8 1.4 1.9 3.0 3.8
Surplus in every year 45%

Probability of Surplus: 70%
Fiscal Measures 7.6 10.6 13.5 16.6 19.9
Fiscal Prudence 1.5 2.9 4.8 7.1 8.9
Surplus in every year 55%

Probability of Surplus: 80%
Fiscal Measures 6.7 8.8 10.6 12.7 14.6
Fiscal Prudence 2.3 4.7 7.7 11.0 14.1
Surplus in every year 67%

Probability of Surplus: 90%
Fiscal Measures 5.7 6.3 6.6 7.5 8.5
Fiscal Prudence 3.3 7.2 11.7 16.1 20.3
Surplus in every year 81%

The Fall Update incorporated total prudence of $4.0 billion, $5.0 billion, $6.0 billion,

$6.5 billion and $7.0 billion (for planning purposes) over the period 2000/01 to 2004/05.

Roughly speaking, this would suggest that the probability of being in surplus is in the

80 per cent to 90 per cent range in the first two years, consistent with the government’s

commitment to budget balance over a two-year horizon.  The probability of achieving a

surplus falls below 80 per cent in the third year and is between 60 per cent and

70 per cent in the last two years if measures were fully pre-committed over the entire

five-year period.
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Rolling Two-year Rule

Now we consider a fiscal rule where the government allocates an expected surplus (net of

fiscal prudence) to fiscal measures based on a rolling two-year planning horizon.  The

table below shows results using the rolling two-year rule under varying amounts of fiscal

prudence.

Under the rolling two-year rule, the amount of fiscal measures varies within each year

over the five-year period.  Given the opportunities to revise upward and the conditional

nature of our two-year fiscal rule, a range of fiscal measures is generated for given levels

of fiscal prudence.  As a result, there is no unique path of fiscal measures as in the case of

the five-year commitment rule.  Thus under the rolling two-year rule, it is not possible to

determine ex ante the total amount of fiscal measures that will be implemented over the

five-year period.  Minimum measures can be announced and will be implemented under

the rolling two-year rule since there is in fact an expected surplus (net of fiscal prudence)

for fiscal years 2000/01 and 2001/02.

With fiscal prudence of $2 billion in the first year and $2.5 billion in the second year of

the planning horizon, the probability of being in surplus in 2000/01 is 77 per cent and

quickly falls, reaching 45 per cent by 2004/05.  This probability falls significantly in part

because relatively substantial fiscal measures are committed in advance for the first two

years.  As well, lower levels of prudence imply that, on average, larger fiscal measures

would be committed to during the five-year period.12  The probability of consistently

running surpluses over the five-year period in this case is only 20 per cent and a given

sequence of two-year plans runs into deficit by the fourth and fifth year more often than

not.

The rolling two-year rule with fiscal prudence of $2 billion and $2.5 billion allows for

median fiscal measures of $7.0 billion in 2000/01 rising to $29.7 billion in 2004/05.  By

2004/05, 90 per cent of the simulations have fiscal measures that fall between

                                                                
12 While there are opportunities to re-plan under this fiscal rule, we have assumed for simplicity that
announced fiscal measures can only be revised upward.  Moreover, in cases where no fiscal room is
forecasted (i.e., deficits net of fiscal prudence are forecasted) future measures are not announced and no
fiscal actions are undertaken to prevent or alleviate a forecast deficit.
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$12.5 billion and $56.7 billion, a range of $44 billion.  Minimum measures are

$7.0 billion in 2000/01 and $11.0 billion in 2001/02.

With fiscal prudence of $4 billion and $5 billion in the two-year planning horizon -- the

current amounts used by the federal government for budget planning -- the probability of

achieving a surplus is 94 per cent in 2000/01, 78 per cent in 2001/02, and falls to

66 per cent in 2004/05.  This allows for median fiscal measures of $28.0 billion in

2004/05, with a range of about $46 billion.  Minimum measures are $5.0 billion in

2000/01 and $8.5 billion in 2001/02.  Compared to the previous case, the probability of

consistently running surpluses more than doubles to 46 per cent and an ex post surplus is

realised on average.

Prudence and Probabilities of Surplus under Rolling Two-Year Rule
($ billions) 2000/01 2001/02 2002/03 2003/04 2004/05
Fiscal Prudence (year 1/year 2):

2.0/2.5 $billion 
Median Surplus 2.1 0.8 0.2 -0.2 -0.5
Probability of Surplus 77% 57% 52% 48% 45%
Median Fiscal Measures 7.0 11.8 18.2 24.1 29.7

95th percentile 7.0 20.4 31.2 43.7 56.7

5th percentile 7.0 11.0 11.5 12.0 12.5

Surplus in every year 20%

4.0/5.0 $billion
Median Surplus 4.1 3.1 2.5 2.2 2.0
Probability of Surplus 94% 78% 70% 68% 66%
Median Fiscal Measures 5.0 9.9 16.3 22.1 28.0

95th percentile 5.0 18.6 29.2 41.9 55.5

5th percentile 5.0 8.5 8.9 9.3 9.7

Surplus in every year 46%

6.0/7.5 $billion
Median Surplus 6.1 5.2 4.7 4.4 4.3
Probability of Surplus 99% 91% 84% 81% 80%
Median Fiscal Measures 3.0 8.1 14.5 20.2 26.2

95th percentile 3.0 16.8 27.5 40.2 54.3

5th percentile 3.0 6.0 6.3 6.5 6.8

Surplus in every year 68%

With fiscal prudence of $6 billion and $7.5 billion, a surplus is virtually guaranteed in

2000/01 and the probability of achieving a surplus in 2001/02 is 91 per cent.  Over the

last three years, the probability of achieving a surplus in a given year is over 80 per cent.

These levels of fiscal prudence still allow for $26.2 billion in median fiscal measures
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(with minimum measures of $3.0 billion in 2000/01 and $6.0 billion in 2001/02).  On the

other hand, there is still close to a one-in-three chance of falling into deficit at least once

over the five-year period.

Comparing the two fiscal rules illustrates a fundamental trade-off in fiscal planning and

implementation.  For a given amount of fiscal measures, the probability of avoiding a

deficit in a given year is higher under the rolling two-year rule.  For example, using the

rolling two-year rule, $28.0 billion in fiscal measures could be implemented (on average)

with a probability of achieving a surplus in 2004/05 of 66 per cent.  In contrast, under the

five-year commitment, $28.8 billion in fiscal measures could be implemented with only a

50 per cent of achieving a surplus in 2004/05.  This trade-off is similar in terms of the

probability of consistently running surpluses with similar fiscal measures under the two

different fiscal rules (approximately 46 per cent versus 33 per cent respectively under the

rolling two-year and five-year commitment rules).

As noted above however, under the rolling two-year rule, there is a range of actual fiscal

measures.  While there may be less uncertainty about the budgetary balance under the

rolling two-year rule, this does come at a cost -- increased uncertainty surrounding the

amount of fiscal measures that will be implemented relative to a longer-term

commitment.  However, the implied commitment to a long-term sequence of fiscal

measures may prove illusory in the face of negative economic shocks, suggesting that this

“cost” should not be overstated.

Summary and Conclusions

The model presented in this paper is a relatively simple stochastic simulation model,

which is tractable and easy to understand.  It generates a wide range of economic and

fiscal outcomes, with the uncertainty surrounding these variables increasing over time.  It

does not generate forecasts in and of itself, but it provides important supplementary

information that allows policy inferences to be drawn from a given forecast.

We use the model to associate levels of fiscal prudence and fiscal measures with

probabilities of achieving budget surpluses over the medium term, under alternative fiscal
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rules.  The example shows that a rolling two-year fiscal rule can offset some of the

uncertainty associated with future budget outcomes.  By proceeding in annual steps, the

risk of deficit outcomes can be significantly decreased.

References

Boothe, P. and B. Reid (1998), “Fiscal Prudence and Federal Budgeting in the Medium
Term,” in Fiscal Policy and Economic Growth, Kingston: John Deutsch Institute and
Institute for Policy Analysis.

Department of Finance Canada (1999), The Economic and Fiscal Update, Ottawa:
Government of Canada.

__________, (1999), The Budget Plan 1999, Ottawa: Government of Canada.

Egelton, R. (1998), “Fiscal Prudence and Federal Budgeting in the Medium Term:
Comments,” in Fiscal Policy and Economic Growth, Kingston: John Deutsch Institute
and Institute for Policy Analysis.

Hostland, D. and C. Matier (1999), “An Examination of Alternative Strategies for
Reducing Public Debt in the Presence of Uncertainty,” Paper presented at the 1999
Meetings of the Canadian Economics Association.

McCallum, J. (1996), Long-run Outlook for Federal Government Debt: Huge Fiscal
Dividends for Generation Xers Down the Road, Toronto: Royal Bank Economics
Department.

__________, (1999), Towards a Medium Term Fiscal Anchor for Canada, Toronto:
Royal Bank Current Analysis.

Robson, W.B.P. (1994), Digging Holes and Hitting Walls: Canada’s Fiscal Prospects in
the Mid-1990s, Toronto: C.D. Howe Institute Commentary No.56.

__________, (1999), “A Calculated Risk: Federal Tax Cuts in an Uncertain World,”
Paper presented at the 1999 Meetings of the Canadian Economics Association.

__________, and W.M. Scarth (1999), Accident-Proof Budgeting: Debt Reduction
Payoffs, Fiscal Credibili



2000
2000-07  Networks for Macroeconomic Forecasting: A Complementary Approach to Linear
                Regression Models – Steven Gonzalez

2000-06  Forecasting employment Rates: A Cohort Approach – Marie-France
                Paquet and Timothy C. Sargent

2000-05 Measuring Human Capital in Canada  -  Mireille Laroche and Marcel
               Mérette of the University of Ottawa

2000-04 L’écart à terme comme indicateur de l’activité économique :   L’expérience des années 90
               Paul Delâge et Jean-François Fillion

2000-03 Croissance endogène et vieillissement démographique : le cas d’une petite économie
                ouverte* Maxime Fougère

2000-02 “Modeling Federal Finances under Uncertainty”  Derek Hermanutz and Chris Matier

2000-01 “Liability Management Using Dynamic Portfolio Strategies”  Richard Black, Colin R. Telmer

1999

99-03   “An Econometric Examination of the Impact of Population Ageing on Personal Savings in
              Canada” , Maxime Fougère - Finance, Marcel Mérette - University of Ottawa

99-02 “Analyzing and Forecasting Credit Ratings:  Some Canadian Evidence” Patrick Sabourin

99-01 “Taxation and Economic Performance:  A Cross-Country Comparison and Model Sensitivity
 Analysis” Jing Xu

1998

98-09 “The BU Ratio: Prospect and Retrospect” Timothy C. Sargent

98-08 “Youth and the 1990s Labour Market” Carolyn Wilkins

98-07 “The Canadian Economic and Fiscal Model – 1996 Version:  Part 3 – Empirical Specification
and Statistical Assessment” Jian-Guo Cao and Benoît Robidoux

98-06 “The Canadian Economic and Fiscal Model – 1996 Version:  Part 2 – Dynamic Forecasting and
Simulation Properties” Alain DeSerres, Benoît Robidoux and Bing-Sun Wong



98-05 “The Canadian Economic and Fiscal Model – 1996 Version:  Part 1 – Model Structure” Benoît
Robidoux and Bing-Sun Wong

98-04 “Population Ageing and the Current Account in Selected OECD Countries” Maxime Fougère
and Marcel Mérette

98-03 “Population Ageing and Economic Growth in Seven OECD Countries” Maxime Fougère and
Marcel Mérette

98-02 “The Persistence of Low Income Spells in Canada, 1982-1993” Mireille Laroche

98-01 “On the Concept and Dimensions of Human Capital in a Knowledge-Based Economy Context”
Mireille Laroche, Marcel Mérette and G.C. Ruggeri

1997

97-08 “Estimating the Economic Efficiency Consequences of Alternative Tax Reforms Using a CGE
             Model: Homogeneous Vs Heterogeneous Labour Specifications” Louis Beauséjour, Mokhtar
             Souissi, Carole Vincent and G.C. Ruggeri

97-07 “Tax Expenditures and Tax Preferences in the Personal Income Tax System of Selected
              OECD Countries: A Suggested Classification, G.C. Ruggeri and Carole Vincent

97-06 “Income Taxes, Life-Cycles and Growth”, Marcel Mérette

97-05 “Effective Income Tax Rates in Macroeconomics: An Update for Canada”, G.C. Ruggeri,
             Mireille Laroche and Carole Vincent

97-04 “A Public versus a Private Canada Pension Plan: A Survey of the Economics” Steven James

97-03 “Forecasting Canadian Recessions with Macroeconomic Indicators” Robert Lamy

97-02 “The Dynamic Effects of Taxes and Government Spending in a Calibrated Canadian
              Endogenous Growth Model” Jing Xu

97-01 “The Impact of Fiscal Policy on the Risk Premium of Government Long-Term Debt: Some
               Canadian Evidence” Todd Mattina and François Delorme

1996

96-06 “Does the Length of the Current Expansion Increase the Probability of Recession?” Lisa
              Backa

96-02 “Do Mechanical Filters Provide a Good Approximation of Business Cycles?”, Alain Guay and
              Pierre St-Amant



96-01 “An Indicator Model of Core Inflation in Canada” Robert Lamy and Paul Rochon

1995

95-12 “Potential Economic Effects of Experience-Rating the Unemployment Insurance System
              Using a Multi-Sector General Equilibrium Model of Canada” Louis Beauséjour,
              Munir A. Sheikh and Baxter Williams

95-11 “Active Labour Market Policies: An Evaluation” Lori Marchildon

95-10 “An Index of Unemployment Insurance Disincentives” Timothy C. Sargent

95-09 “The Economics of Canada Pension Plan Reforms” Steven James, Chris Matier, Humam
              Sakhnini and Munir Sheikh

95-08 “The Long-Run Economic Impacts of Government Debt Reduction” Steven James and Chris
              Matier

95-07 “Time Series Properties of Canadian Real Interest Rates”, Chris Matier and Werner Schüle

95-06 “Interpreting Sacrifice Ratios Across Countries and Over Time” Brenda Lipsett and Steven
             James

95-05 “Effective Rates of Assistance: An Old Idea Whose Time Has Come?” Louis Beauséjour and
             Munir A. Sheikh

95-04 “Aggregate Fluctuations, Monetary Policy and Nominal Wage Rigidities in a New-Classical
             Setting: Results for Canada” Humam Sakhnini

95-03 “Ricardian Equivalence and the Permanent Income Hypothesis: An Empirical Investigation”
Benoit Perron

95-02 “Are New-Classical Models Becoming Relevant Policy Tools: A Survey of Recent New-
              Classical Models” Humam Sakhnini

95-01 “Fluctuations économiques dans un environnement de stabilité des prix” Claude Lavoie
Please note that this working paper is available in French only.

1994

94-06 “Conditional Productivity Convergence in Canada” Frank C. Lee

94-05 “A Guide to Applied Modern Macroeconometrics” Alain Paquet



94-04 “Interindustry Wage Differentials: Evidence, Explanations and Potential Distortions” Mario
             Iacobacci

94-03 “Regional Productivity Convergence in Canada” Frank C. Lee and Serge Coulombe

94-02 “Regional Economic Disparities in Canada” Serge Coulombe and Frank C. Lee

94-01 “The Interaction of Inflation with a Canadian-Type Capital Tax System: A Dynamic General
              Equilibrium Analysis Incorporating Endogenous Leverage and Heterogeneous Households”
              Steven James

1992

92-04 “An Environmental CGE Model of Canada and the United States” Louis Beauséjour, Gordon
              Lenjosek and Michael Smart

92-03 “Estimating Trend Total Factor Productivity Growth in Canada” Carolyn Wilkins, Frank Lee
              and Steven James

92-02 “Un indice de prix régional de biens et services comparables au Canada et son application aux
             disparités régionales de revenu” Raynald Létourneau. Available in French only.

92-01 “A New Composite Leading Indicator of the Canadian Economy” Robert Lamy

1990

90-07 “Une analyse empirique des déterminants du taux d'intérêt réel mondial” Benoît Robidoux
Please note that this working paper is available in French only.

90-06 “Real Interest Rates in Historical Perspective” Paul Jenkins

90-05 “The Contribution of Fiscal Policy to Real Interest Rate Movements in the 1980s”
              Paul Jenkins

90-04 “The Constant Price Hypothesis in Multi-Industry Cross-Section Studies: The Impact on
              Cost Function Estimates” Benoît Robidoux and John Lester

90-03 “The Cyclically-Adjusted Output Methodology” Mario Albert, Nathalie Boisvert and Robert
              Fonberg

90-02 “The Determination of Real Interest Rates” Joel Fried and David Burgess

90-01 “La voie des dépenses fiscales : le point sur les questions conceptuelles et les controverses”
Neil Bruce. Available in French only.



1989

89-07 “INTERMOD 2.0: Model Specification and Simulation Properties” Guy Meredith

89-06 “The Calculation of Marginal Effective Tax Rates in the 1987 White Paper on Tax Reform”
Jack Jung

89-05 “Effects of Changing Age Structure on Consumption and Saving” Paul Jenkins

89-04 “Expectations, Policy Shocks, and Output Behaviour in a Multi-Country Macroeconomic
             Model”

Guy Meredith

89-03 “The Goods and Services Tax: A General Equilibrium Analysis” Bob Hamilton and
              Chun-Yan Kuo

89-02 “A Survey of Some Recent Developments in Macroeconomics” Michael Devereux

89-01 “Closed Economy Analysis of the Dynamics of Deficits and Debt in a Unitary and Federal
             State” - Carolyn Wilkins and Mario Albert

1988

88-10 “A Guide to the GET Model” Richard G. Harris

88-09 “INTERMOD Model User's and Developer's Guide for PC Systems”  Philip Bagnoli and
             Anders Kruus

88-08 “The Trade Sector in INTERMOD” Guy Meredith

88-07 “INTERMOD 1.1: A G-7 Version of the IMF's Multimod” John F. Helliwell, Guy Meredith,
             Yves Durand and Philip Bagnoli

88-06 “Resolutions of the U.S. Trade Imbalances: How Painful Will the Adjust Be?” Janice Haritos

88-05 “Econometric Estimates of Import Price Elasticities for Canada” Raynald Létourneau and
             John Lester

88-04 “Econometric Estimates of Scale Economies in Canadian Manufacturing” Benoît Robidoux and
             John Lester

88-03 “Trade Barriers Between Canada and the United States” John Lester and Tony Morehen



88-02 “New Estimates of Canadian Tariff Rates by Industry and Commodity” John Lester and
             Tony Morehen

88-01 “Geographic Labour Mobility in Canada” Louis Grignon and Kei Moray

1987

87-01 “Économies d'échelle : Un survol des techniques d'estimation et des problèmes
             méthodologiques”

Benoît Robidoux. Available in French only.
1986

86-01 “The Structure of Production in Ten Canadian Industries” François Delorme and
             John Lester


