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Abstract: This paper discusses the revision policy of Canada’s National Tourism Indicators (NTI) and
summarizes results from some recent studies of data revisions to the NTI. The discussion is timely, as the
adoption of explicit data revision policies has been emphasized recently as an essential element in the good
governance of statistical systems.
The paper starts with a brief description of the NTI, their underlying conceptual framework, and their sources
and methods. Next comes a discussion of the need for data revisions, and an outline of various types of revisions.
Then a few sections are devoted to the new NTI revision policy adopted with the first quarter 2004 estimates,
and the associated costs and benefits. Revision studies, which have been used to assess quality of national
accounts estimates, and the database established to track data revisions to the NTI are described next. Last,
results from some recent NTI data revision exercises and studies are summarized
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INTRODUCTION
This paper discusses the revision policy of Canada’s National Tourism
Indicators (NTI) and summarizes results from some recent studies of data revisions
to the NTI. The discussion is timely, as the adoption of explicit data revision policies
has been emphasized recently as an essential element in the good governance of
statistical systems.2
The paper starts with a brief description of the NTI, their underlying conceptual
framework, and their sources and methods. Next comes a discussion of the need for
data revisions, and an outline of various types of revisions. Then a few sections are
devoted to the new NTI revision policy adopted with the first quarter 2004 estimates,
and the associated costs and benefits. Revision studies, which have been used to
assess quality of national accounts estimates, and the database established to track
data revisions to the NTI are described next. Last, results from some recent NTI data
revision exercises and studies are summarized.

THE NATIONAL TOURISM INDICATORS
The NTI show the quarterly evolution of tourism in Canada from first quarter
1986 through to the present. They include time series for the supply and demand for
tourism commodities at current and constant prices, adjusted and unadjusted for
seasonality. Tourism demand is separated into spending of non-resident visitors
(exports) and resident visitors (domestic demand). They also include tourism Gross
Domestic Product (GDP) and jobs attributable to tourism, both by industry. Last,
there are several tables of related indicators including international travel, exchange
rates and consumer prices in selected countries, among others.
The NTI were first published in June 1996, with time series estimates from the
first quarter of 1986 to the first quarter of 1996. Since then, they have been released
four times a year, about 90 days after the end of the reference quarter. The release
schedule is pre-announced in December for the coming year. The NTI quarterly
publication and a user guide are available in both paper and electronic format. In
addition, about 300 NTI time series are available on-line in Statistics Canada’s
CANSIM electronic database.

THE CONCEPTUAL FRAMEWORK
The NTI were initially developed to provide more timely estimates of major
aggregates of the Canadian Tourism Satellite Account (TSA) that became available
only several years after the fact. As such, the definitions related to key concepts
underlying the NTI flow from those of the TSA. These include concepts like tourism,
visitors, tourism commodities and industries, domestic supply and tourism demand,
2

See Carol S. Carson, “Revisions Policy for Official Statistics: A Matter of Governance,” report prepared for
the IMF for the meetings of the Committee for the Coordination of Statistical Activities, Second Session, 8-10
September 2003, in Geneva (SA/2003/13).
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tourism domestic demand and exports, tourism GDP and employment attributable to
tourism. As a satellite account to the Canadian System of National Accounts (SNA),
the concepts and definitions underlying the TSA closely follow those of the SNA. In
addition, they generally follow the international guidelines as established in Tourism
3
Satellite Account: Recommended Methodological Framework (TSA-RMF).
Some conceptual differences exist between the Canadian TSA and the
international guidelines in the TSA-RMF. These are related to valuation at basic
prices, net valuation, and the treatment of business travel expenses. In all cases,
they stem from differences between the Canadian SNA and the international
guidelines for the System of National Accounts (SNA 1993).4 In addition there are
certain gaps in terms of coverage of the Canadian TSA related to second homes,
post-trip expenditures, multiple-purpose durables, tourism collective consumption
and capital formation. These stem from both differences between the Canadian SNA
and the SNA 1993 as well as data gaps.5 All the above differences carry through to
the NTI.

NTI SOURCES AND METHODS
The NTI are benchmarked on detailed supply- and demand-side information in
Tourism Satellite Accounts for 1988, 1992, 1996 and 1998.6 These in turn draw on
detailed supply-side information on the output of commodities by industries from
Statistics Canada’s annual Input-Output (I/O) Accounts, and demand-side
information on visitor spending of residents from the Canadian Travel Survey (CTS)
and of non-residents from the International Travel Survey (ITS).
Essentially, NTI updating entails carrying forward the most recent TSA
benchmarks for the supply of tourism and non-tourism commodities on supply-side
indicators, and carrying forward the TSA total tourism demand aggregates on the
basis of demand-side indicators. Tourism export benchmarks from the TSA are
carried forward on estimates from the ITS, and tourism domestic demand is
estimated residually.

3

Commission of the European Communities, Organisation for Economic Co-operation and Development, World
Tourism Organization, United Nations Statistics Division, Tourism Satellite Account, Recommended
Methodological Framework, 2001.
4
Commission of the European Communities, International Monetary Fund, Organisation for Economic Cooperation and Development, United Nations, World Bank, System of National Accounts 1993.
5
See Katharine Kemp and Shaila Nijhowne, “Study of the Canadian Tourism Satellite Account: Comparison of
the TSA-RMF and CTSA,” report prepared for the Canadian Tourism Commission for the meetings of the
Macroeconomics and Statistics Sub-Committee of the World Tourism Organization, 8-9 March 2004 in Madrid.
6
For more details see: “The Tourism Satellite Account,” in National Income and Expenditure Accounts,
Second Quarter 1994, Cat. No. 13-001-XPB, “The Canadian Tourism Satellite Account: An Analysis of
Results for 1988 and 1992,” in National Tourism Indicators, Second Quarter 2001, Cat. No. 13-009-XPB,
“The Provincial and Territorial Tourism Satellite Accounts for Canada, 1996,” Income and Expenditure
Accounts Division Technical Series No. 38, Cat. No. 13F0063XPE, and “The Provincial and Territorial
Tourism Satellite Accounts for Canada, 1998,” Income and Expenditure Accounts Division Technical Series
No. 40, Cat. No. 13-604-MPE.
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A wide array of quarterly supply and demand-side indicators, mainly from the
SNA, is used to update the NTI. These include primarily the National Income and
Expenditure Accounts series on components of consumer spending (such as
spending on restaurants and accommodation and passenger transportation), the
monthly GDP by Industry Accounts estimates for selected industries (such as air
transportation, accommodation, etc), and estimates from the International Travel
7
Account of the Balance of Payments Accounts.
The Canadian Travel Survey, which gives resident visitor spending, and an
alternative direct estimate for tourism domestic demand, is not released in timely
enough fashion to factor into current quarter NTI estimates. However, it is used to
establish domestic demand benchmarks for the TSA which in turn provide the annual
benchmarks for the NTI. In addition, the CTS is used to establish seasonal factors for
the NTI domestic demand series.

THE NEED FOR DATA REVISIONS
The NTI have undergone a variety of data revisions since their inception. The
need to revise data arises from several factors. Users need timely estimates but
typically these can only be based on early and often imperfect information. They also
need accurate and reliable estimates but these are not always available on a timely
basis. Statistical agencies strike a balance between these conflicting needs through
data revisions. Thus, estimates are made on a preliminary basis (to meet the need
for timeliness) but get revised subsequently as more comprehensive information
becomes available (to meet the need for accuracy and reliability).
Large integrated statistical systems like the SNA draw on a wide variety of
survey, census, administrative and other data sources each of which become
available at different times after the reference period. In addition, many of these data
sources may themselves be subject to revision over time. As a consequence, in
order to bring the most up-to-date and comprehensive information into the SNA, data
revisions must necessarily take place. Because the NTI draw heavily on the SNA,
they too must undergo revision in order to keep in step with their underlying demandand supply-side indicators. If the NTI were not revised, eventually they could be
seriously at odds with the rest of the statistical system. This would hamper analysis
of the NTI and possibly even render it meaningless if other related statistics were
substantially revised.
There are other reasons for revisions beyond the incorporation of more up-to-date
or complete data. In particular, statistical systems change over time as continual efforts
are made to improve them, to implement efficiencies, to introduce the latest innovations
in methodology, to take advantage of new data sources or to compensate for the loss of
data sources. They are also adapted to keep in step with evolution in the phenomena
under measurement and with evolving international standards and guidelines. These
types of changes may simply involve refinements and small but limited data revisions, or
they may entail major overhauls with significant and widespread data revisions.
7

For more information see Guide to the National Tourism Indicators, Statistics Canada Cat. No. 13-594-GPE.
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TYPES OF REVISIONS
Current revisions, as are normally made in the NTI, are those made during the
current reference year. In this case, estimates for any quarter are subject to revision
at any subsequent quarter during the year. For instance, a first quarter estimate is
revised on release of the second, third and fourth quarter estimates for the same
year. This type of revision allows improvements to estimates for past quarters during
the current year by bringing in the most up-to-date information available (including,
for example, revisions to source data as a result of late reporting).
Annual revisions, of the sort carried out in the NTI with the first quarter of
2004, allow the incorporation of the most up-to-date information from censuses,
annual surveys, taxation statistics, etc, which become available well after the fact. In
this case, all estimates for a fixed number of years back from the current year are
subject to change. In the Canadian SNA, annual revisions are done once a year with
every first quarter release and estimates back four years are subject to revision. For
instance, an estimate for the second quarter made at the time of the fourth quarter of
2004 would be subject to revision at the time of the first quarter releases for 2005
through to 2008. Once an estimate has gone through the cycle of annual revisions, it
is considered “final” and is no longer subject to the annual revision process.
Historical revisions, of the sort carried out in the NTI with the third quarter of
2002, also provide the occasion to bring in new data. However, they are mainly for
the purpose of implementing new concepts and definitions (as required by
international accounting guidelines), new and refined methods and revamping of
estimation systems. Historical revisions are normally carried out once a decade, and
they typically result in changes to entire time series.
Rebasing of constant price series, as took place with the third quarter 1997
release of the NTI, is normally carried out twice a decade, in the Canadian experience
at least, at the time of historical revisions and mid-way between. Rebasing is done to
remove bias in measures of inflation-adjusted growth as relative prices in the economy
evolve away from those of the base year. It involves revisions only to price indexes and
constant price aggregates, leaving aggregates at current prices unaffected.

THE NEW NTI REVISION POLICY
With the first quarter 2004 release a new revision policy was implemented, one
that follows more closely the original vision for the NTI. This new policy is modelled
on and meshes with the one in place for the quarterly SNA.
The NTI have always been, and under the new revision policy will continue to
be, subject to both current and historical revisions as well as rebasing. The main
difference is that the NTI are now subject to annual revisions, at the time of a first
quarter release. Formerly, the NTI for any year were for all intents and purposes
considered “final” at the time of the fourth quarter release for that year. With the new
policy, they will only be considered “final” after going through the cycle of annual
revisions. Normally, the cycle comes to an end when final annual benchmarks are
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incorporated. In the quarterly SNA, this occurs when final I/O benchmarks are
brought in. These become available close to four years after the fact yielding a fouryear window for data revisions.
The revision window for the NTI is wider, however, for a number of reasons.
First, the key source of final benchmarks is the TSA. It takes close to a year to
update the TSA on the basis of final I/O tables and to then incorporate the new
benchmarks into the NTI. As a result, the window for revision must be at least five
years. Second, the TSA, over the last few years at least, has been done on a biennial
basis. Incorporation of updated benchmarks every two years necessitates revisions
between the benchmarks. This extends the window for revision to at least six years.
Last, given the new policy, the work associated with annual revisions must be done
in a relatively short time frame leading up to a first quarter release. If a TSA is not
ready in time, it can only be incorporated at the next annual revision. In this event,
the revision period would be extended beyond six years (as was the case with the
NTI annual revision for the first quarter 2004 release).
Thus, the window for revision in the NTI is not fixed because its length depends
on the frequency of TSA updates that in turn hinge on funding and resource
constraints. These are less certain for the relatively small NTI/TSA operation than is
the case for the much larger SNA system. In addition, and as a result, the NTI window
for revision is variable, depending on whether a TSA is available. In years when there
is no updated TSA, the revision period need only be four years, corresponding to the
data revision period for the underlying SNA indicators. In years when an updated TSA
is available, the window for revision will be six years (for a biennial TSA).
BENEFITS OF THE NEW POLICY
The introduction of annual revisions will help to improve the reliability and
accuracy of the NTI. Under the former practice, revisions to source SNA and other
data (such as the CTS and ITS) that became available more than three months after
the reference year could not be incorporated, at least not on a regular basis. This
resulted in the NTI being essentially time series of preliminary estimates that
eventually departed from their underlying indicators until an historical revision
brought them back in line. The new revision policy rectifies this situation, by enabling
incorporation once a year of new and revised data for past reference periods.
The new revision policy also sets the stage for more regular benchmarking to
updated TSAs. In particular, it imposes definite timelines within which to start and
complete work on a TSA and to incorporate the new benchmarks in the NTI. With annual
revisions scheduled for a first quarter release, re-benchmarking must take place in a two
to three month window leading up to that release. Work to update the TSA has to start
immediately with the availability of updated I/O tables in order to meet the deadline.
Under the new policy, and assuming a biennial TSA, the benchmarked NTI will
now be no further than six calendar years behind the current quarter NTI. In the past,
the benchmarks were at one point eleven years behind. Keeping the benchmarks as
close as possible to the current reference year has important implications for the
accuracy of the time series.
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Revisions will henceforth take place in a systematic and timely way, allowing
the incorporation of new data (benchmarks and indicators) on the occasion of a first
quarter release. As a result, the NTI will be based on the most up-to date and
comprehensive data, and move in step with their underlying data, thus reducing data
discrepancies. This will help to smooth the transition to the final NTI, benchmarked
on the most recent TSA, because the comprehensive data that goes into the TSA
would be brought directly into the NTI ahead of the TSA benchmarks. In addition it
will facilitate tourism analysis, because the NTI would be revised in step with
comparative statistics from the SNA and other sources.

OTHER CONSIDERATIONS
With each first quarter release, up to 24 quarters are now open to revision, as
opposed to none before. This has significantly increased the first quarter workload.
Coupled with the incorporation of updated TSA benchmarks at the time of a first
quarter this poses certain risks to the release schedule. In particular, there is only
three months to update the NTI benchmarks, incorporate underlying SNA indicators
(which undergo annual revision during April/May), and prepare the first quarter
estimates by the end of June.
The revision/release process for the NTI relies on a relatively stable framework
for tourism statistics, both on the conceptual and operational levels. It is not possible
to manage the operation and maintain the release schedule and at the same time
implement frequent and significant changes to the framework (and the full TSA/NTI)
time series on an ad hoc basis. These have to be held back or accumulated for
implementation during historical revisions, meaning that both the TSA and NTI could
be out of step for some time with an evolving statistical framework. Likewise, revised
or updated source data will be accumulated for incorporation into the NTI in one shot
for a first quarter release. This means that for a short time, the NTI could be out of
step for instance with data from monthly GDP by industry accounts (which go though
annual revision during the third quarter).
While the annual revisions help to improve the quality of the NTI, it also means
that users will be confronted with regular data revisions covering a period of up to six
years. As well as imposing costs on users to retrieve the revised data, to update their
own data and publications, to re-estimate their forecasting models and so on, data
revisions raise questions for users about the quality of initial estimates and the
reasons for revisions. It is therefore necessary to take efforts to ensure that users
understand the revision policy (when data will be revised, and how far back), what
causes the revisions (what are the major sources of revision) and what is the
magnitude of the revisions (and what this implies about the quality of the estimates).
These communications efforts, while very worthwhile, nonetheless impose additional
costs on the NTI program.
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REVISION STUDIES AND QUALITY ASSESSMENT
An ongoing systematic revision process opens up possibilities for studies of
data revisions. It is possible to examine how close ‘initial’ estimates (based on
preliminary data) are to ‘final’ estimates (based on comprehensive, final data). Such
investigations reveal how much estimates tend to be revised, if revisions tend to be in
one direction (i.e., upwards or downwards), if they are larger or smaller in particular
quarters, and so on. As in the SNA, analysis of revisions provides one way of
assessing the quality of the current quarter estimates.8
In revision analysis the notion of 'quality' has a rather precise meaning and
concerns two aspects of data quality: accuracy and reliability. Accuracy is associated
with the final estimates, which are deemed 'accurate' if they closely approximate the
true values of what they aim to measure. In this sense, accuracy cannot be directly
measured since the true values are never known. It can only be judged by assessing
the source data and methods used for the final estimates.
Reliability on the other hand is associated with the preliminary (or intermediate)
estimates. These are deemed reliable if they closely approximate the final estimates.
Reliability can therefore be directly gauged from characteristics of the revisions
between first and final estimates. If the initial estimates are found to be reliable then
users can confidently make analysis based on them, knowing they are almost as good
as the final estimates. Such information could be built into NTI-based forecast models
for instance. The performance (in terms of accuracy and reliability) of the NTI could
also be examined, for example before and after revamping the estimation system.

REVISION STATISTICS
9
A variety of measures can be used to assess revisions. Differences (or revisions)
between final and initial estimates can be used to assess bias. These differences are
averaged across a time series to arrive at a measure of the mean or average revision. If
the mean revision is positive, the initial estimate is downward biased or, in other words, it
tends to get revised up. It is upward biased if the mean revision is negative. More
important, the closer the mean revision is to zero, the more reliable a series is deemed
to be. Mean bias alone cannot tell the whole story on reliability, however, because
estimates may undergo both large positive and offsetting negative revisions. A measure
of dispersion is therefore needed to gauge the magnitude of the revisions.

To assess the dispersion of the revisions, the standard deviation of the
differences between final and initial estimates can be used. This measures the
likelihood that an initial estimate would be within, say, +/-$5 million of the final
estimate or an initial estimated rate of growth would be within, say, +/- 0.3
percentage points of the final estimate. A relatively small value for the standard
8

See for instance Doris de Zilva, “ Gross Domestic Product (GDP) Growth Rate, 1981 to 2003 Revisions,”
System of National Accounts, Statistics Canada, forthcoming.
9
A wide variety of statistical tools for revisions analysis is discussed in Doris de Zilva, “Revision Studies
Toolkit”, System of National Accounts, Statistics Canada, (forthcoming).
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deviation indicates that most of the revisions are closely packed together around the
mean revision. This, along with a small bias, would suggest that the series in
question is very reliable.
A few other simple measures are also available. One is based on counting how
many revisions are positive and how many are negative. This shows if estimates tend
to be revised up or down and is a useful indicator for users concerned about upside
or downside risk. For users concerned about worst or best case scenarios, the
minimum, maximum and the range of revisions are useful statistics. In order to put
the revisions in perspective, it helps to compare certain measures (such as the mean
revision, range and standard deviation) relative to the value of a series in total. For
example, a mean revision or a standard deviation of $10 million may seem large, but
if this represents less than 0.1% of the total then the estimates are clearly reliable.

THE NTI REVISIONS DATABASE
A prerequisite for the above type of analysis is a database that tracks the
history of data revisions. As part of the development work leading up to the
implementation of the new revision policy, an NTI “revisions database” was
constructed. This is a large database with around 55,000 series, compared to about
1,300 series for the internal NTI dataset, and about 300 published series. This
database will be updated once a year starting with the first quarter 2004 NTI release.
The revisions retained in the database include: those made to the constant
price series with the third quarter 1997 release, when prices were rebased from 1986
to 1992; those made during the historical revision with the third quarter 2002
estimates, when a new TSA benchmark (1996) was introduced, new concepts and
definitions reflecting implementation of the SNA 1993 in the Canadian SNA were
brought in, new sources and methods were adopted, and all constant price series
were rebased to 1997; the annual revision of the NTI with the first quarter 2004
release, when a new TSA benchmark (1998) as well as revised estimates for
underlying indicators were brought in; and, last, all the current revisions made to the
NTI since first quarter 1997.10
For all the above, the database includes the resulting revisions to all estimates
in the main NTI tables at the detailed working level (below the level actually
published). Thus revisions to both seasonally adjusted and non adjusted data are
included, as well as current and constant price estimates. These details are available
for exports, domestic and total tourism expenditure as well as supply. The revisions
to estimates of levels as well as growth rates are kept in the database.
The revisions stored in the database reflect differences between the various
vintages of estimates for each NTI series for each quarter. So, for instance, the
estimate for growth of real domestic spending on passenger air transport for first
quarter 1998 was revised with the second, third and fourth quarter estimates for
10

Because of their very preliminary nature, the current revisions and an historical revision made during the first
year of NTI operations are excluded from the database.
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1998, with the historical revision of the NTI at the time of the third quarter 2002
release, and most recently with the annual revision of the NTI at the first quarter 2004
release. Thus, so far, there have been five estimates made on this particular data
point, and four revisions to the initial estimate, all of which are stored in the database.

CURRENT REVISIONS IN THE NTI
A recent study, 11 the first of its kind for the NTI, examined revisions from firstrelease through to final estimate over the period 1997 to 2001.12 The intent was to
investigate the characteristics of current data revisions prior to the historical revision
of the NTI. When more observations on revisions have been collected, it will be
possible to repeat the study for the post-historical revision period to examine if the
quality of the NTI during the current reference year has improved.
Table 1: Current Revisions, NTI levels, Current Dollars, Unadjusted for Seasonality, 1997-2001

Total Demand
Exports
Domestic Demand
Tourism Supply
Total Employment (000's)

Percent (1)
positive
revisions

0.8

Percent (1)
negative
revisions
%
20

5

0.1

40

60

97

-159

160

7.6

100

1.1

13

87

75

-58

225

3.1

-213

-0.8

87

13

160

-435

86

2.6

0.1

0.0

60

40

7

-9

22

5.8

Mean
revision
$ millions
105

Relative
mean
revision

80

Standard
Deviation

Minimum Maximum
revision
revision
$ millions
120
-112
297

Relative
range
%
3.1

(1) Positive and negative revisions will not sum to 100% if some revisions are 0.

The results (see Table 1) indicate that initial estimates tended to understate
tourism total demand over 1997 to 2001. The mean revision was $105 million, a
relatively small 0.8% of the total. Revisions were in the upward direction 80% of the
time. The standard deviation of the revisions for tourism total demand was $120
million indicating that one could expect roughly 95% of the initial estimates to be
within $240 million (or 1.8%) of the final estimates. Even in the most extreme cases,
initial estimates understated tourism total demand by $297 million and overstated it
by $112 million, giving a range of 3.1% relative to the total.
These results suggest that the first-release estimates for total tourism demand
were quite reliable. They also suggest a small downward bias over 1997 to 2001.
Given that tourism demand was growing rapidly over this period this finding is not too
surprising.
The revisions were similar for tourism domestic demand and exports insofar as
they tended to be revised upwards. When looking at dispersion however a very
different picture emerged. Although domestic demand had a relatively strong
11

See Conrad Barber-Dueck “A study of data revisions to the National Tourism Indicators,” in the National
Tourism Indicators, Fourth Quarter 2003.
12
It might be re-emphasized that during the period under study, NTI estimates were considered “final” by the time
of a fourth quarter release, so the revisions under study here are the differences between estimates for the first
through third quarters, as they stood at the fourth quarter (i.e., final estimates), and as they stood on first release.
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downward bias, the standard deviation of its revisions was a relatively small $75
million dollars (or 0.8% of the average value of domestic demand). And while exports
were virtually unbiased, they were quite dispersed. The standard deviation of
revisions to exports was $97 million (or 2.3% of the average value of exports).
The pattern of revisions to the supply of tourism commodities was quite different
than for demand. Here the revisions on average were downward. All the major
commodity categories tended to be revised downward from initial to final estimate as
well. It might be noted that the supply-side NTI were more reliable than the demandside, with smaller relative mean revision and less dispersion relative to the total values.
Table 2: Current Revisions, NTI growth rates, Constant Dollars, Seasonally Adjusted, 1997-2001

Total Demand

Mean
revision
% points
0.4

Percent (1)
negative
revisions

Percent (1)
positive
revisions

Standard
Deviation

27

73

Maximum
revision

0.7

Minimum
revision
% points
-0.9

%

1.8

Exports

0.6

27

73

1.4

-1.9

2.7

Domestic Demand

0.3

27

67

0.8

-1.2

1.9

Tourism Supply

-0.1

53

47

0.7

-1.5

1.5

Total Employment (000's)

-0.1

47

53

0.4

-0.7

0.7

(1) Positive and negative revisions will not sum to 100% if some revisions are 0.

The first estimates for total demand (see Table 2) tended to understate growth.
On average, the initial growth rate estimates were subsequently revised up 0.4
percentage points. This is a relatively large revision given that total tourism demand
grew an average 0.6% per quarter over this period. The standard deviation of
revisions to the growth rates indicates that one could expect roughly 95% of the initial
estimates to be within 1.4 percentage points of the final estimates. Again, this is a
fairly wide margin given the average growth over the period.
Quarterly estimates of employment generated by tourism over 1997 to 2001 were
quite reliable. They showed little difference between first and final release, with a mean
revision of only 0.03% of the final estimates, and their standard deviation was only 7000
jobs (or 1.3% of the total jobs generated by tourism). The average revision to
employment growth rates on the other hand was -0.1 percentage points. In other words,
the first-release estimates for tourism employment overstated growth by 0.1 percentage
points on average. Growth in tourism employment averaged 0.6% over this period.
ANNUAL REVISION OF THE NTI
During the first annual revision of the NTI, that took place with the first quarter 2004
13
release, 28 quarters of data were revised. The annual revisions tended to be larger
than the current revisions reported above, largely because they involved incorporation of
annual survey benchmarks, updated I/O tables and the 1998 TSA benchmarks.

13

See “The 1997-2003 revisions of the National Tourism Indicators,” National Tourism Indicators, First
Quarter 2004.
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The results are shown in Table 3. The mean annual revision to the quarterly
estimates of tourism demand (current dollars, seasonally unadjusted) from 1997 to
2003 was $236 million (or 1.8%). This was more than twice the $105 million (or
0.8%) mean current revision to the estimates from 1997 to 2001 (reported above).
Similarly, the annual revisions to tourism domestic demand, exports, supply and
employment were much larger, on average, than the current revisions reported
above. They also tended to be in the same direction, with the exception of exports.
Table 3: Annual Revisions, NTI levels, Current Dollars, Unadjusted for Seasonality, 1997-2003

Total Demand

Mean
revision
$ millions
236

Percent (1)
positive
revisions

Standard
Deviation

1.8

Percent (1)
negative
revisions
%
7

93

Relative
mean
revision

Maximum
revision

190

Minimum
revision
$ millions
-73

726

Relative
range
%
6.1

Exports

-17

-0.4

46

54

78

-169

89

6.5

Domestic Demand

253

2.8

7

93

197

-65

637

7.7

-700

-2.2

100

0

478

-1555

-22

4.7

3

2.1

39

61

5

-5

12

11.8

Tourism Supply
Total Employment (000's)

(1) Positive and negative revisions will not sum to 100% if some revisions are 0.

The annual revisions to the NTI for tourism GDP were also considerably larger
than the annual revisions made to the SNA estimates of quarterly GDP. Annual
revisions to GDP (adjusted for seasonality and inflation) with the first quarter of 2004,
14
ranged between -0.2% and +0.4%. For comparison, annual revisions to the NTI for
tourism GDP ranged between -1.8% and 2.4%.
This is not too surprising, however, as tourism GDP is a much smaller
aggregate than economy-wide GDP; it made up 2.0% of Canada’s overall GDP at
basic prices in 2003. It lacks large components like consumer spending (or labour
income) that tend to be very stable and little revised. In addition, tourism is simply a
15
more volatile phenomenon than the economy as a whole so that early indicators
are more likely to be revised, and to a larger degree.
One important concern is that the broad picture conveyed by the NTI should
hold up through revision exercises. If this were not the case, one might well be
doubtful of preliminary results and the revision exercises themselves. Table 4 shows
the NTI estimates for growth of total tourism demand before and after the annual
revision with the first quarter 2004 release.
The annually revised estimates continued to show the upswing of tourism
demand in Canada in the late nineties through to the year 2000. They also continued
to show a downturn (-1.1%) of tourism demand in the second quarter of 2001,
although not as steep as previously published (-1.9%). The third quarter of 2001,
which included 9/11, showed more of a decline than previously estimated. Also, a
much sharper decline was indicated in the aftermath of 9/11. The rebound in the first
quarter of 2002, on the other hand, was revised to nearly twice the previous estimate.
14

For more information on the recent round of annual revisions to GDP see “The 2000-2003 revisions of the
Income and Expenditure Accounts” in National income and Expenditure Accounts, First Quarter 2004.
15
See David Wilton, Recent Developments in the National Tourism Indicators, Research Report for the
Canadian Tourism Commission, forthcoming.
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The downturn of tourism demand in the first quarter of 2003, was revised to a
sharper -1.9%, versus a previously published -1.3%. The second quarter, which in
Canada bore the brunt of the effects of SARS, continued to show a steep decline in
tourism spending. As well, the rebound in the third quarter was revised to be somewhat
stronger, while a robust advance continued to be indicated for the fourth quarter of 2003.
Generally, the broad picture held up through the annual revision exercise, and if
anything, it was sharpened. This suggests that the earlier estimates had provided reliable
signals, and that the revised estimates provided a more accurate portrayal of events.

Table 4: Annual revisions, NTI Growth Rates, Constant Dollars,
Seasonally Adjusted, 1997-2003
Reference period
Year
Quarter

Revised
estimate

Previous
estimate
%

1997

1998

1999

2000

2001

2002

2003

Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4

3.7
2.7
1.5
0.7
0.3
2.5
0.8
2.2
0.8
-0.7
1.5
0.9
1.3
1.4
1.1
1.7
1.4
-1.1
-2.9
-2.6
1.9
0.5
0.1
0.9
-1.9
-4.6
1.9
3.3

3.0
2.8
1.3
0.2
-0.5
1.8
0.1
2.4
1.4
-0.5
1.3
1.2
0.8
1.4
1.0
2.2
0.8
-1.9
-2.6
-1.3
1.0
0.9
-0.5
0.9
-1.3
-4.7
1.4
3.2

Difference
% points
0.7
-0.1
0.2
0.5
0.8
0.7
0.7
-0.2
-0.6
-0.2
0.2
-0.3
0.5
0.0
0.1
-0.5
0.6
0.8
-0.3
-1.3
0.9
-0.4
0.6
0.0
-0.6
0.1
0.5
0.1

HISTORICAL REVISION OF THE NTI
The NTI underwent an historical revision with the third quarter 2002 release,
resulting in data revisions for 66 quarters back to the first quarter of 1986. This
entailed incorporation of updated TSAs for 1988 and 1992 and a new TSA for 1996,
and some conceptual and methodological changes. The most current SNA data
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(reflecting revisions due to implementation of SNA 1993) were also brought in as well
as data from the International Travel Account from the Balance of Payments. In
addition, all constant price series were updated to the 1997 base year.
Significant changes were made to the vast majority of NTI series. This was due
in part to the conceptual and methodological changes to the NTI, as well as to their
underlying TSA benchmarks and SNA indicators. Also, until this historical revision,
the NTI had essentially been considered final at a fourth quarter release and had not
undergone further annual revisions after the close of the reference year, so revisions
made elsewhere had simply cumulated.
Table 5: Historical Revision, NTI levels, Current dollars, Unadjusted for seasonality, 1986-2002

Total Demand
Exports
Domestic Demand
Tourism Supply
Total Employment (000's)

Mean
revision
$ millions
-521

Relative Percent (1) Percent (1)
mean negative positive
revision revisions revisions
%
-5.7
77
23

Standard Minimum Maximum
Deviation revision revision
$ millions
653
-2165
488

Relative
range
%
29.0

271

9.5

2

98

154

-50

782

29.3

-792

-12.6

97

3

580

-2353

137

39.5

993

4.6

15

85

1131

-1280

3451

21.9

6

1.2

29

71

15

-32

33

13.1

(1) Positive and negative revisions will not sum to 100% if some revisions are 0.

As a consequence, the historical revisions were considerably larger (see Table
5) than the annual revisions reported above. Total tourism spending was revised
down on average $521 million per quarter (or -5.7%) over the entire time series, with
just over three-fourths of all quarters registering lower spending than previously
published. Both exports and domestic demand also underwent significant revisions,
while tourism supply and tourism employment were not revised by quite as much.

CONCLUSION
The revision history of the Canadian SNA goes back over fifty years. In
contrast, the revision history of the NTI is relatively short, going back a mere seven
years. This short history limits the scope for revision analysis, and full assessment of
quality in the NTI. Nevertheless, a system is now in place to track all data revisions.
In the future, when more of a history has been established, it will be possible to
further analyze the NTI revisions, to compare quality before and after historical
revisions, or across periods of upturns and downturns in tourism demand. As
knowledge is built up on the characteristics of data revisions, improvements could be
identified for the NTI estimation system itself, and users will be better informed about
how good initial NTI estimates are, and what can be anticipated in terms of
subsequent data revisions.
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