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1 Introduction

The purpose of this document is to provide a guideline to both users and producers of
statistics on how to interpret the results of a revision analyses for economic variables
published on a monthly or quarterly frequency. The key issues this document attempts to
address in regards to the various summary statistics that can be calculated when
performing a revisions analysis are:

e What question about revisions to the economic variable does the summary statistic
answer?

e What type of user does the summary statistic target?

1.1 Classification of summary statistics from revisions analysis

This document presents summary statistics that can be calculated from a revisions
analysis in regards to specific questions they answer which will be appropriate to
different user groups depending on the sophistication of analysis required. Within the list
of summary statistics which answer the relevant questions concerning revisions, the
following classification will be made:

e Basic / core measures
e Additional / advanced measures
e Sophisticated / specific user measures

The document gives a detailed description on how each of the summary statistics
described can be interpreted and also provides links to formulae where appropriate.
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1.2 Interaction with OECD / Eurostat revisions analysis tool-kit

A key output of the OECD / Eurostat task-force on Performing Revisions Analysis for
Sub-Annual Economic Statistics was the creation of a pre-programmed tool® allowing
users to automatically perform their own revisions analysis for an economic variable if
they have the required data®. The tool has been programmed to automatically output all
basic / core measures of revision as listed in this paper, and provides the user with the
option of calculating the additional / advanced measures. It then provides a reference to
this document for other sophisticated / specific user methods.

1.3 Interval of interest for revisions analysis study

When performing a revisions analysis, a user may be interested in different types of
revision intervals depending on the purpose of the study they are undertaking. For
example, a user may be interested in studying revision between first published data and
its revision after different intervals of time (e.g. 3 months later, 1 year later), or the
incremental effect of revisions between subsequent releases (e.g. revisions between
second and third releases etc.). These issues depend largely on the research questions
posed, therefore it is difficult to be prescriptive in recommending analysis of certain
revision intervals. Therefore, the revisions tool-kit has been constructed in such a way to
allow the user to specify any revision interval they wish to study®. Users should also be
aware of changes to compilation methods that may have occurred over time to the
variable being studied which can affect the consistency of time series for revisions that
may also need to be taken into account”.

It may also be that the certain summary statistics as presented in this document may be
more or less relevant depending on the revision interval being evaluated and some
information is given on this issue when describing the purpose of the relevant summary
statistics. In addition, users may also be interested in studying revisions which occur to
an economic time series at fixed intervals which may relate to the revisions policy of the
statistical agency publishing the data. For example, if reconciliation with annual data
sources (i.e. annual benchmarking) for gross domestic product (GDP) occurs with the
release of second quarter data each year, then users may be interested in studying the
revisions which occur to each reference quarter at this time (i.e. implying a different

* This tool can be accessed at:
http://www.oecd.org/document/27/0,3343.en_2649 34257 40010971 1 1 1 1,00.html

3 The task-force has made recommendations on how to build a database of ‘real-time’ data required for
revisions analysis which can be accessed at:
http://www.oecd.org/document/15/0,3343.en_2649 34257 40010127 1 1 1 1,00.html . In addition, there
are several sources of freely available real-time databases containing the data required for revisions analysis
for a wide range of countries and variables. A listing of these sources providing access to the databases is
available at: http://www.oecd.org/document/10/0,3343.en 2649 34257 39129226 1 1 1 1.00.html

* The degree to which different revision intervals can be studied will of course depend on the structure of
the real-time dataset available to analyse. The reader is therefore referred to the guidelines on how to build
a real-time database at:

http://www.oecd.org/document/15/0,3343.en_2649 34257 40010127 1 1 1 1.00.html

> For more detail on the importance of the role of metadata when performing revisions analysis and
practical application to German industrial production, see Lorenz (2008).
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revision interval for say first published estimates of third quarter and fourth quarter data).
Unfortunately the revisions tool developed by the task-force does not have the degree of
sophistication to handle this type of analysis.

2 The purpose of revisions analysis

The results of revision analyses provide important information to users on the robustness
of first published data, and enable producers to better understand the statistical
compilation process, possibly facilitating the identification of problems and / or
improvements that could be made.

With regards to the statistical outputs of a revisions analysis in the form of summary
statistics, they should be viewed in the context of:

What question about revisions to the economic variable does the summary statistic
answer?

Naturally such questions may differ depending on the purpose of the study or use of the
outputs. Of particular interest are basic summary statistics which give information on the
normal expectations for revision. Such measures may be appropriate to include in a press
release in conjunction with the latest release data for an economic variable which should
also give information on revision to previously published points in the time series’.

The following section attempts to pose a range of standard questions which various
summary statistics calculated from a revision analysis for a given revision interval can
answer, grouping the measures into the following three groups:

1) Basic/ core measures: targeting users that require quick, easy to understand
information

2) Additional/ advanced measures: targeting users that require more in-depth
analysis

3) Sophisticated / special user measures: information for detailed research purposes.

Given that certain questions may themselves be more or less complicated, summary
statistics in each of the above categories may not be provided for each question. For each
summary statistic listed, a detailed description of its purpose in simple language is given,
followed by its formula of calculation. The formulas for calculation are based on the
following terminology:

t =1...n, number of reference time points in the analysis period
L;: later estimate for reference period ¢

P;: preliminary (earlier) estimate for reference period ¢

R;: L, - P, revision (over a specified interval being analysed)

% See the task-force output on recommendations for the formation of revisions policy which addresses these
issues, available at: http://www.oecd.org/document/5/0,3343.en_2649 34257 40014277 1 _1 1 1,00.html
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3 Questions to be answered by revision analysis

3.1 What standard parameters should be output in a revisions analysis to explain its
scope?

3.2  Whatis the average size of revisions, or the usual range that revisions lie within?

3.3 Is the average level of revision close to zero, or is there an indication that
revisions are more in one direction than another, suggesting possible bias in the earlier
estimate?

3.4 What is the extent of variability of revisions?

3.5 In the case of growth rates, how often is the later published growth rate in the
opposite direction to the earlier published rate?

3.6 What is the average size of revision relative to the estimate itself?

3.7 Is the earlier published estimate a good or ‘efficient’ forecast of the later
published estimate?




Back to Questions

3.1 What standard parameters should be output in a revisions analysis to explain its
scope?

For a complete understanding of the concept of vintages on which real-time datasets for
performing revisions analysis are built, the reader is referred to Section 2 of McKenzie &
Gamba (2008).

Analysis period: it describes the reference data points of the time series being analysed
(e.g. from 1994Q1 —2007Q3).

Revision Interval L P: it corresponds to the revision interval being analysed for the
vintages of the sampled time points, all statistics which follow would relate to this
interval (e.g. M3 P implies the revision between first published estimates (i.e. P) and
those published three months later (i.e. M3).

n: represents the number of observations used for the analysis (i.e. number of reference
data points of the time series. For example, 1994Q1 — 2007Q3 represents 55
observations).



Back to Questions

3.2  What is the average size of revisions, or the usual range that revisions lie within?
Basic / core measures

Mean absolute revision: is a useful measure to gauge the size of revisions because it
avoids offsetting effects on the indicator from negative and positive revisions (so it is
more stable than the mean revision). Expressed in absolute percentage points, it indicates
the average size of the revisions, but it cannot provide an indication of directional bias
(refer to section 3.3).

13 13
MAR =23 L —R[= TSR,
t=1 t=1

Range that 90% of revisions lie within: it is the interval of the 5™ to the 95" percentile of
the distribution of revisions. It is useful because it gives a normal range expected for the
revision without being impacted by unusually large revisions or ‘outliers’ which
generally require specific explanation when they occur. It is an easy to understand
measure to be put in a press release when talking about expected revision.

Advanced / additional measures

Median absolute revision: a useful measure of central tendency to compare with the mean
absolute revision or to provide supplementary information. The median, the value in the
centre of the distribution of absolute revisions, might be preferred to the mean as it is an
expression of the central tendency of the values not affected by extreme observations.

[Mé| = MelR|

Note, in the revisions analysis tool these parameters are output under the heading:
‘Usual size and range of revisions’.



Back to Questions

3.3 Is the average level of revision close to zero, or is there an indication that
revisions are more in one direction than another, suggesting possible bias in the earlier
estimate?

Basic / core measures

Arithmetic average or mean revision: when this measure shows a positive sign it indicates
that on average earlier releases have been under-estimated (negative sign means over-
estimated). Revisions of opposite sign will have a tendency to cancel out, consequentially
the size of the mean revision, beyond determining the average direction of revisions, can
be of limited use (also called “average bias”).

R=13(L-R)=13R

n t=1 n t=1

Statistical significance of the mean revision

A test can be performed (see t-test in advanced measures) to determine whether the mean
revision is statistically different from zero which may give an insight of whether a bias’
exists in the earlier estimates. Four possible outcomes have been chosen to describe
whether the mean revision is statistically significant.

No:  Mean revision is not statistically different from zero.

Yes*: Mean revision is statistically different from zero, but not with a high degree of
significance (significance at the 10% level).

Yes**: Mean revision is statistically different from zero (significance at the 5% level).
Yes***: Mean revision is statistically different from zero with a high degree of
significance (significance at the 1% level).

Advanced / additional measures

Median revision: the median revision corresponds to the value in the centre of the
distribution of revisions. It can be useful supplementary information to the mean revision
as it is not affected by extreme revisions in either a positive or negative direction.

Me = Me(R,)

7 One should be wary of concluding a bias exists for the earlier published estimate if the mean revision is
statistically significantly different from zero, particularly when studying revisions over a long interval (e.g.
revisions between first published data and the latest available data), because there may be valid reasons to
expect a non-zero mean revision, such as the impact of methodological or definitional changes which may
have occurred to the time series over time. For a deeper discussion on this issue, see McKenzie (2007).



% of positive revisions: it returns the number of cases revised upward as a proportion of
the total number of observations and can therefore be useful supplementary information
to the mean revision.

n .
%POS_R; = 100+2 >V, ,where V=1 if R>0
Nia

% of negative revisions: it returns the number of cases revised downward as a proportion
of the total number of observations

n .
%NEG_R, = 100% 2 >V, ,where V=1 if Ri<0
Nt

% of zero revisions: it returns the number of cases with null revision as a proportion of
the total number of observations

n
%NZ_R, = 1oo*%2vt ,where V=1 if P L R=0

t=1

Adjusted t-statistic for significance of mean revision

R
t=
st.dev(Rba)- HACFormula

where st.dev(Rbar)-HAC Formula, or the heteroscedasticity and autocorrelation
consistent standard deviation® of mean revision is defined as the square root of:

n

1 o BN A A 2 . . Cy A
_ E+—> &, ,+— ) &€ with ¢ = R, — R.
n(n_l){;t LS 32} R

var(I-:{) =

Critical values of t statistic for significance of mean revision: Given R as a random
variable that follows a normal distribution with variance estimate as above, the t-critic
returns a value t for which: P(|R| > t) = P(R < -t or R >t). The P([R|>t) = 0.1, 0.05 and
0.01 define the values of t used for the qualitative interpretation of the ‘statistical
significance of the mean revision’ heading above in the Basic / Core measures.

Note, in the revisions analysis tool these parameters are output under the heading:
‘Assessment of possible directional tendency in revisions’.

¥ This formula attempts to take into account serial correlation of revisions.



Back to Questions

3.4 What is the extent of variability of revisions?
Basic / core measures

Standard deviation of revision: It is used to measure the spread of revisions around their
mean, thus giving an indication of the volatility of revisions for a given revision interval.
It is sensitive to outliers; therefore it is not a good measure of dispersion for revisions
with skewed distributions. It is useful for symmetric/ normal distributions, or comparing
volatility for different revision intervals and for international comparisons.

SDR= ﬁé(a -Rf

Advanced / additional measures

Root mean square revision: it essentially combines the degree of bias (i.e. mean revision)
and the variance of the revision around its mean. As such it is a broader measure than the
standard deviation of revision.

RMSR::/lzzRf
N

Quartile deviation: if the bias is measured by the median, the quartile deviation is the fit
measure of dispersion, since it is the distance between the first and the third quartile
positions, Q1 and Q3. The smaller the distance, the closer the revisions are to the median.

ODEV =03-01

Minimum revision: it returns the lowest (most likely —ve) value for the revision interval.

Maximum revision: it returns the highest value for the revision interval.

Range of revision: it measures the difference between the highest and the lowest revisions
for all observation periods. This range indicates the volatility of the first release. The total
range covers all the revisions therefore it may include outliers.

Range = (Max Revision-Min Revision)



Sophisticated / special user measures

Skewness: it indicates when the distribution of values around the median value is non-
symmetric. The distribution is called negative (positive) when the median is greater
(smaller) than the mean, with the distribution presenting a longer tail towards the left
(right). This can be useful to provide context to other tests and statistics that rely on the
symmetry and or normality of the distribution of revisions.

SKEW = $*R-M9)
SDR

Note, in the revisions analysis tool these parameters are output under the heading:
‘Variability of revisions’.
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Back to Questions

35 In the case of growth rates, how often is the later published growth rate in the
opposite direction to the earlier published rate?

This is an extreme case of unreliability, although it may be that the change of a small
positive growth rate to a small negative growth rate (or vice versa) is not so serious.

Basic / core measures

% sign (later) = sign (earlier): the percentage of observations where the sign of later
estimate and the sign of earlier estimate are the same.

Advanced / additional measures

Acceleration / deceleration: the second order extension of the above sign test is the
acceleration / deceleration test. That is, if the earlier estimate indicates that growth is
increasing (from the previous reference period), what is the percentage of times that the
later estimate also signifies this.

Note, in the revisions analysis tool these parameters are output under the heading:
‘Impact of revisions on sign of growth rates’.
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Back to Questions

3.6 What is the average size of revision relative to the estimate itself?

Relative measures of revision can be useful for analysing revisions to level series, or to
supplement the absolute measures (see 3.2) when making comparisons in the size of
revisions across countries or across components / industries in a country where average
growth rates differ widely, or in comparing the size of revisions for original and
seasonally adjusted data

Basic / core measures

Relative mean absolute revision: this is simply the mean absolute revision scaled in terms
of the size of the earlier estimates. Aside from the above issue, it is useful as a measure
of robustness of first published estimates, as it can be interpreted as the expected
proportion of the first published estimate that is likely to be revised over the revision
interval being considered.

n n
>lk-Rl XIR{
RMAR=L -t
n
SRl 2R

t=1 t=1
Advanced / additional measures

Average absolute value of first published estimate: this is used to give context to RMAR,
and is only relevant for growth rates analysis.

— 1 Q@
LS
n o

Note, in the revisions analysis tool these parameters are output under the heading:
‘Normalised revision analysis .
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Back to Questions

3.7  Is the earlier published estimate a good or ‘efficient’ forecast of the later
published estimate?

Advanced / additional measures

Correlation between revision and earlier estimate (test if revisions are ‘noise’): If the
revision is correlated with the earlier estimate this implies that not all information
available at the time of the earlier estimate has been used efficiently in the estimation
process. Thus one concludes that revisions are noise’ if the correlation between P, and R,
is statistically significant.

Correlation between revision and later estimate (test if revisions are ‘news’): If the
revision is correlated with the later estimate this implies that information which becomes
available between the compilation of the earlier and later estimate (i.e. ‘news’) is being
effectively incorporated in the estimation process of the later estimate. Provided
revisions are not noise (see above), it implies that the earlier estimate can be regarded as
an efficient forecast of the later estimate. Thus one concludes that revisions contain
news’ if the correlation between L, and R, is statistically significant.

zn: (Lt - [XRt - E)

PRL T (n-)*50r

Serial correlation of revisions: If for a given revision interval there is correlation between
the revision for subsequent data points this needs to be taken into account when
considering whether there is bias in the revision process (i.e. there may be some degree of
predictability in the revision process). Note that serial correlation is perhaps more
relevant when looking at revisions over short intervals rather than longer intervals
because there is a complex interaction of revisions between many releases when one
looks at longer revision interval. The same could perhaps be said for the news and noise
tests. As with the news versus noise test the serial correlation needs to be tested for
statistical significance.

? A straight forward interpretation of the News vs Noise assessments of data revisions and how these can be
used by statistics organisations to improve their processes can be found at:
http://www.oecd.org/dataoecd/44/36/40308976.pdf?contentld=40308977
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Note, this formula is conditional on the specified revision interval
Sophisticated / special user measures

Decomposition of the Mean Squared Revision: here is Theil (1961)’s decomposition of
MSR following Granger & Newbold (1973):

MSR=R’ +(O-P _IOO'L)2 +<1_p2)65

where Ris the mean revision, o, and op are the standard deviations of the largest and

preliminary estimates, respectively, and p is their correlation. Dividing throughout by
MSR gives:

1=UM+UR+UD

where:

UM( %), UM is the proportion of MSR due to mean revision not being equal to zero. It is
thus also known as mean error.

—2

R

UM =——
MSR

UR (%), if we consider a linear regression model of the earlier and later estimates
L =a+ AP, +u,, UR is the proportion of MSR due to the slope coefficient g being different
from 0, or the slope error.

UR= (O-P _pO-L)2
MSR

UD (%), UD is the disturbance proportion of MSR, i.e. the proportion of MSR that is not
caused by systematic difference between earlier and later estimates.

oo lrtk

MSR
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The lay interpretation of the above measures is that earlier estimates are ‘good’ if the above
breakdown gives low values for UM and UR and a high value for UD.

Note, in the revisions analysis tool these parameters are output under the heading:
‘Efficiency assessments’.

15



References and bibliography

Ahmad N., S. Bournot & F. Koechlin (2004), “Revisions to quarterly GDP estimates: a
comparative analysis for seven large OECD countries”, paper presented at the
OECD-ONS workshop Paris, 7-8 October 2004,
http://www.oecd.org/dataoecd/20/26/34350524.pdf.

Ahnert, H. Branchi, M.et al. (2006), “Revision analysis for general economic statistics”,
ECB paper presented at the OECD Short-Term Economic Statistics working party
(STESWP), Paris, June 2006.

Branchi, M., Dieden, H. C., Haine, W., Horvath, C., Kanutin, A. and Kezbere, L.
“Analysis of revisions to general economic statistics"; ECB Occasional Paper no
74, October 2007.

Bry, G. Boschan, C. (1978), “The Phase Average Trend: A New Way of Measuring
Economic Growth”, National Bureau of Economic Research.

Carson, C. S., Khawaja, S. & Morrison, T.K. (1987), “Revisions Policy for Olfficial
statistics: A matter of Governance”, International Monetary Fund working Paper
04/87, May 2004.

Croushore, D., Stark, T. (1999), “4 real-time data set for macroeconomists”, Working
Paper no. 99-4, Research Department Federal Reserve Bank of Philadelphia, June
1999.

Diz, J. D., Haine, W. (2004), “Quality measures for quarterly national accounts and
related external statistics”, European Central Bank, paper prepared for the IFC
Conference in Basle, September 2004.

Dennis, R. (2005), “Uncertainty and Monetary Policy”, FRBSF Economic Letter,
Number 2005-33, November 30, 2005.

De Zilva, D.(2004), “Toolkit for revision studies”, 2003-2004 Revision project System of
National Accounts, Statistics Canada, September 2004.

Di Fonzo, T. (2005), “The OECD Project on Revision Analysis: first element for
discussion”, OECD Short-term economic Statistics Expert Group (STESEG), June
2005, Paris http://www.oecd.org/dataoecd/55/17/35010765.pdf.

Di Fonzo, T. (2005), “Revisions in Quarterly GDP of OECD countries”, paper presented
at the OECD Working Party on National Accounts meeting, 11-14 October 2005,
Paris. http://www.oecd.org/dataoecd/13/49/35440080.pdf

ECB (2004). "Measuring revisions of statistical outputs”. UNECE/Eurosta/OECD
meeting on National Accounts in Geneva, 28-10 April 2004

16


http://www.oecd.org/dataoecd/20/26/34350524.pdf
http://www.oecd.org/dataoecd/55/17/35010765.pdf
http://www.oecd.org/dataoecd/13/49/35440080.pdf

Fixler, D., Grimm, B.T. (2002), “Reliability of GDP and Related NIPA estimates”,
Survey of Current Business 82, January 2002.

Fixler, D., Grimm, B.T. (2002), “The estimated impact of changing the timing of GDP
releases to incorporate better trade data”, May 2002.

Fixler, D. (2004), “Revisions to GDP estimates in the US”, US Bureau of Economic
Analysis, presentation to OECD Workshop on Revisions, October 2004.

Garratt, A. & Vahey, S.P., (2006), “UK Real-time macro data characteristics”, the
economic Journal, 116, F119-F135, Reserve Bank of New Zealand.

George, E. (2004), “The UK Experience of Revisions analysis”, National Accounts
analysis Branch, ONS UK, October 2004.

Kezbere, L. (2006), “Revision Indicators”, ECB paper presented at the OECD Short-
Term Economic Statistics working party (STESWP), Paris, June 2006.

Lorenz A. (2008). “Revisions Analysis and the Role of Metadata”. Contribution to
OECD / Eurostat taskforce on performing revisions analysis for sub-annual
economic statistics.
http://www.oecd.org/dataoecd/44/38/40309461.pdf?contentld=40309462

Mankiw, N.G., Shapiro, M.D. (1986), “News or noise: an Analysis of GNP Revisions”,
NBER Working Paper 1939.

McKenzie, R. (2005), “Improving Timeliness for Short-Term Economic Statistics”,
OECD  Statistics Working Paper. OECD, Paris, December 2005.
http://www.olis.oecd.org/olis/2005doc.nsf/LinkTo/std-doc(2005)5

McKenzie, R.& Park, S. (2006), “Revisions Analysis of the Index of Industrial Production
for OECD Countries and Major Non-Member Economies”, paper presented at the
OECD Short-Term Economic Statistics Working Party meeting, June 2006.
http://www.oecd.org/dataoecd/45/29/36561675.pdf

McKenzie, R. (2006), “Undertaking revisions and real-time data analysis using the
OECD Main Economic Indicators original release data and revisions database”,

OECD Statistics working Paper, OECD, Paris, September 2006.

Mckenzie, R (2007). Relative size and predictability of revisions to GDP, Industrial
Production and Retail Trade — a comparative analysis across OECD Member
countries. CIRANO Workshop on Macroeconomic Forecasting, Analysis and
Policy with Data Revision Montreal, Canada, October 2007.
http://www.cirano.qc.ca/fin/Real-timeData/2007/McKenzie.pdf

McKenzie, R. & Gamba, M. (2008), Data and metadata requirements for building a real-
time database to perform revisions analysis. Contribution to OECD / Eurostat
taskforce on performing revisions analysis for sub-annual economic statistics.

17


http://www.oecd.org/dataoecd/44/38/40309461.pdf?contentId=40309462
http://www.olis.oecd.org/olis/2005doc.nsf/LinkTo/std-doc(2005)5
http://www.oecd.org/dataoecd/45/29/36561675.pdf
http://www.cirano.qc.ca/fin/Real-timeData/2007/McKenzie.pdf

http://www.oecd.org/dataoecd/47/15/40315408.pdf

Oberg, S. (2002), “Quality and timeliness of Statistics; is it really a trade-off?”” Paper 3.2,
88™ DGINS conference, 2002.

OECD (2006), “Data and Metadata Reporting and Presentation Handbook”, OECD
Statistics Directorate, Paris 2006.

Orphanides, A. (2001), “Monetary Policy Rules Based on Real-Time Data”, the
American Economic Review, Vol.91, No. 4, September 2001, pp. 964-985.

Richardson, C., Mai, N. (2004), “Using Revisions Information to Improve the National

Accounts: a Discussion Paper”, economic Analysis and Satellite accounts division,
ONS, UK. http://www.oecd.org/dataoecd/43/62/33779647.pdf

Ryten, J., (1997), “Timeliness and Reliability: A Necessary Trade-off”, Economic
Statistics, Accuracy, Timeliness & Relevance, ISI — Eurostat — BEA conference
proceedings, Government Printing Office, Washington.

Samia, V. Picon Aguilar, C. (20006), “Quantitative quality indicators for statistics- an
application to euro area Balance of Payment Statistics”, ECB Occasional Paper
series, no54, November 2006.

Theil H. (1961), “Economic forecasts and policy ”, Amsterdam, North-Holland.

Tosetto, E & Lequiller, F (2006). “Revisions in Quarterly GDP of OECD Countries: An
Update”, background paper for presentation at the OECD Working Party on
National Accounts meeting, October 2006.

18


http://www.oecd.org/dataoecd/47/15/40315408.pdf
http://www.oecd.org/dataoecd/43/62/33779647.pdf

