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Introduction 

As an Executive Agency, the Central Statistical Office (CSO) now 
has a number of explicit performance indicators. These include 
targets for limiting the revisions of a set of key indicator variables. 
The targets are generally expressed in the form: 'The change in 
indicator I between first publication and n montlts later, without 
regard to sign, shall be less than x." With the emphasised phrase, 
it is possible to meet the target with revisions which arc always 
positive but less than x, but this would obviously be regarded as 
unsatisfactory and indicating bias in the first estimate. 

In fact all the indicators have a mixture of positive and negative 
revisions. Nevertheless, it is possible that there is a tendency for 
more revisions to be upward than downward, or for upward revisions 
to be larger; either case could be regarded as evidence of bias. The 
CSO's framework document therefore includes a requirement to test 
all the revisions indicators for evidence of bias. Unlike the revisions 
targets, which are monitored annually, testing for bias is a longer
term process, since it requires some years to accumulate a large 
enough set of observations. 

This article reports the results of the first analysis of potential bias, 
covering data published up to the end of 1991. It will be updated 
annually to keep track of any changes. 

Methods of Testing for Bias 

All the key indicators are defined as percentage growth rates or 
percentages of GDP or of some other appropriate denominator, so 
that they are comparable in all periods regardless of changes in the 
size of the economy. We can therefore consider a simple dcfmition 
of bias; we consider an indicator to be biased if its mean revision is 
different from zero. However, we have to allow for the fact that 
revisions to successive monthly or quarterly values generally behave 
like a random series, and hence it is possible that the observed 
average revision over some period may be non-zero simply through 
random effects. We need a test of whether an observed mean differs 
from zero by more than could be expected due to random effects; in 
statistical terminology, we wish to test whether the mean revision is 
significantly different from zero. 

The most common statistical test of this kind is known as the t-test, 
which is based on the ratio of the mean revision to an estimated 
standard error of the mean. There are standard tables to show how 
large a value of t is likely due to random variation only, taking 
account of the number of values used in calculating the mean. For 
most purposes a t-test based on all the revisions may be considered 
adequate, but in this context it has three potential weaknesses. 

a. The standard t-test tables are strictly applicable only if 
the revisions follow a normal (Gaussian) distribution. Ex
amination of the individual revisions shows that, for some 
variables, there are rather more very large revisions than 
would be expected with a normal distribution. There is 
evidence that the t-test is fairly robust against moderate 
deviations from normality. There is however an alternative 
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test. known as the Wilcoxon signed rank tesl, which requires 
no assumption about the underlying distribution. Strictly 
speaking the Wilcoxon test examines whether the median is 
different from zero, not the mean, but this should not be a 
practical problem here since the distribution of revisions is 
usually fairly symmetrical about its mean. 

b. The t-test also assumes that the revisions to successive 
values are independent. For some indicators there is evidence 
that successive revisions are positively correlated. In these 
circumstances the t-test is likely to overstate the significance 
of the results. (The Wilcoxon testis likely to be affected in the 
same way.) There is a procedure to allow for serial correlation 
in a t-tesl, based on Cochrane-Orcutl regression. 

c. Earlier analyses of GDP revisions have shown a ten
dency for the size of the revision to be associated with the 
stage of the economic cycle, with a greater tendency towards 
upward revisions in the expansion phase of the cycle. If this 
is true, the significance of the mean revision observed over a 
given period will depend on how much of the period lies in the 
expansion phase and how much in the contraction phase. A 
separate analysis is for each phase is required. 

As well as considering which tests to apply, it is necessary to 
consider over which periods to apply them. The general rule is that 
the greater the number of values on which a test is based the more 
sensitive is the test. However, since the methods of compiling the 
national accounts have been changed in many respects as the data 
sources and the structure of the economy have changed, testing over 
a long period means that the implicit assumption that any bias is 
constant may be invalid. For quarterly observations this is a 
particular problem, since even ten years of data will give only forty 
observations, which is a rather small sample, while ten years will 
certainly span many important changes in the methods used to 
construct the accounts. It may be necessary to carry out analyses 
over different periods to explore the effect of changes in method. 

Methods used in this Analysis 

The general procedure has been to assemble data covering the ten 
years 1982-1991 inclusive. The dating here refers to publication of 
the revised data. Hence for example for the long term GDP targets, 
where the reference revision is three years after frrst publication, the 
final value included is that relating to 1988 Q3, for which the twelfth 
revision appeared in the quarterly GDP Press Notice in December 
1991. There are some indicators for which it is not possible to 
assemble a run of this length; for these the longest possible run was 
included. Such cases are mentioned individually below. 

To meet the point made above about changes in the method of 
compilation, tests for bias were carried out over the latest ten years, 
five years and three years. Where fewer than ten years were 
available, the first test covered the longest possible span; all series 
covered at least five years. The results are shown in the table. 
The frrsttest applied in all cases is the t-test. The mean revision and 
its standard error are shown, together with their ratio, which is t. As 
a check on whether the t-test assumptions are valid, a serial correlation 
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coefficient was calculated for all the ten-year runs. A Wilcoxon 
signed rank test was also carried out for the ten-year runs. As a 
simple indicator, the percentages of observations for which the 
revisions are positive, zero and negative are shown. Finally, for the 
long-term constant price GDP indicator, regression on a dummy 
variable which is+ 1 in the expansion phase of the cycle and -1 in the 
contraction phase was used to test for cyclical effects. All these 
results are discussed below in the section relating to each indicator. 

Discussion of Individual Indicators 

Visible Trade 

The visible trade balance is the difference between the values of 
exports and imports on a balance of payments basis. Monthly 
estimates are published in Table 16.2 of Monthly Digest. The export 
and import figures are seasonally adjusted separately and revisions 
over three months are taken as a percentage of total trade (Exports 
+Imports). Allthethreeperiodscoveredend December 1991 which 
is the publication date for the revised estimates for August 1991 . 

The revisions range from 2.34 to -1.50. The positive and negative 
revisions are almost evenly distributed over each of the three periods 
covered. Seventy five per cent of the revisions range between the 
values of 0.58 to -.58. The t-values for all three periods are not 
significant. The Wilcoxon test is also not significant. 

Index of Production 

The index of production is for all industries (SIC Divisions 1-4) 
other than construction. The monthly index is published in Table 7.1 
of Monthly Digest. Revisions to the three months on three months 
growth rate are taken as the difference between the fourth and the 
first estimate. The figure published in the December 1991 issue, 
consequently, relates to the third revised estimate for July 1991. 

The range of revisions is from 1.1 to -0.9 percentage points with 75% 
of revisions occurring within 0.4 to -0.5 percentage points. The 
revisions are slightly more negative than positive. The t-va)ues for 
all three periods are non-significant. 

Producer Price Index (PPI) 

The revisions relate to the index numbers of producer prices for the 
output of manufactured products ( SIC Div 1 to 4). The index is 
published in Table 18.6ofMonthly Digest. Revision over two months 
to percentage armual growth is taken and the last reading for 
December 1991 refers to the revision for growth in September 1991. 

Mean revisions are higher as we progress down the table from 10 to 
5 to 3 years. The t-tests for all the three means are significant. 
These results are also supported by the observation of 
significantly more positive than negative revisions. There is also 
significant serial correlation over all three periods. 

However, the large meartS are mainly due to larger than normal 
revisions during six consecutive months spanning 1989 and 1990. 
These were due to late receipt of some data. Steps have now been 
taken to improve collection of data, in particular through making this 
a statutory inquiry. 

Retail Sales 

The index numbers of retail sales volumes are published in Table 
14.1 of Monthly Digest. The revision analysis is based on three 
months on three months percent growth as revised three months after 
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flTSt publication. The reading for December 1991 refers to the 
revision made to the latest three month on three month percentage 
growth for August 1991. 

The t-values for all three periods are not significant. 

GDP(O) 

The difference between 10 weeks estimates, published in quarterly 
GDP Press Notices and in Economic Trends, and 6 weeks estimates, 
released through CSO's Press Notices, for the quarterly changes in 
GDP(O), has been taken as the revision for this analysis. The last 
figure for Q4 1991 relates to the ten weeks estimate for Q3 1991 
published in the quarterly GDP Press Notice in December 1991. 

Over the ten year period the t-test for the mean revision is just 
significant at 5% level. However, the means for the latest 5 and 3 
years are not significant. The Wilcoxon test over 10 years is just 
below the 5% significance level. A very high proportion of revisions 
are positive with 75% range from 0.36to -0.16percentagepoints. 

GDP (short term, constant prices) 

Quarterly estimates are published in quarterly GDP Press Notices 
and in EcoMmic Trends. Revisions for quarter to quarter growth in 
GDP(A) is taken from the frrst estimate and the estimate six months 
later. Consequently the figure shown for Q4 1991 relates to the 2nd 
revision to Q1 1991 published in the quarterly GDP Press Notice in 
December 1991. 

The 75% revision range is from .45 to -.31 with positive and 
negative revisions ¥ery evenly distributed over the 10yearperiod. 
The t-v alues for all the three periods are not significant, which is also 
confrrmed by Wilcoxo_n test. 

GDP (longer term, constant prices) 

Revisions to the four quarter growth of GDP(A) are taken from the 
initial estimate and three years later. The last revision taken in the 
analysis relates, therefore, to the 12th revision to Q3 1988 published 
in the quarterly GDP Press Notice in December 1991. The 75% 
range is from 1.10 to -0.13. All three periods show a very high 
proportion of positive revisions. The t-values for all the three periods 
are highly significant, which is also the result of the Wilcoxon test. 
The serial correlation is also significant over the 10 year period. A 
Cochrane-Orcutt analysis reduced the t-value from 4.04 to 2.79, 
which remains highly significant. 

Out of the 40 observations 25 fall in the expartSion phase of the 
economic cycle. The t-value for these revisions is highly significant 
and 75% range is between 1.36 to -0.13. The analysis of the 15 
observations in the contraction phase gives a non significant t-value 
with 75% range lying between 0.64 and 0.02. 

This shows that during the expartSion phases revisions tend to be 
positive and larger than in the contraction phases. 

A regression of alllO years of data on the business cycle variable 
showed a non-significant effect of the phase of the cycle. The 1 0 
years includes two contraction phases, a strong one in 1979-81 and 
a less marked one in 1984-86. Dividing the 10 years into two five
year spans meant that each span contained one of these contraction 
phases. When the· regression was repeated for these two spans 
separately, the first span, containing the strong contraction, showed 
a significant cycle effect, while the second span, containing the 
weaker contraction, had no such effect. 



Summary of tests for cyclical variation 
GDP(A)- Constant prices 

1982- 1986 

Overall mean revision 0.37 
expansion phase 0.63 

contraction phase -0.11 

1987-1991 

Overall mean revision 0.53 
expansion phase 0.55 

contraction phase 0.49 

GDP (longer term, current prices) 

(s.e. = 0.17) 
(s.e. = 0.23) 
(s.e. = 0.23) 

(s.e. = 0.13) 
(s.e. = 0.18) 
(s.e. = 0.18) 

Estimates for GDP(A) in current prices have been made only from 
Q1 1982, and therefore the longest period of available data is only 
6 years (26 observations). Revisions are taken over twelve quarters 
for the four-quarter percentage growth rate. The last figure for each 
period relates to the 12th revision to Q3 1988 published in the 
quarterly GDP Press Notice in December 1991. 

The means over all three periods are highly significant. Out of 27 
observations 23 (85%) revisions have been positive with 75% range 
from 1.20 to 0.0 over this period. The serial correlation over 10 
years is not significant, though close to the 5% significance level. 
A Cochrane-Orcutt analysis reduced the 10-year t-value from 5.25 
to 3.84, which is still highly significant. 

Cur rent Bala nce (short term) 

The current balance is the difference between exports and imports of 
visible trade and invisible (services, transport and interest, profits 
and dividends). The figures are published in the balance of payments 
quarterly Press Notices. For this analysis revisions over six months 
are taken for the current balance as a percentage ofGDP(A) at factor 
cost. The last reading for Q4 1991 relates to the second revision to 
Ql 1991. There are only 39 observations for the 10 year period 
because the data for Ql 82 were not published due to a civil service 
dispute. 

The !-values for all three periods are not significant. However, there 
are more positive revisions than negative particularly over 
the last three years where the positive revisions are more than 
80%. The 75% range is from 0.43 to -0.45 percentage points. 

Current Balance (longer term) 

Longer term revisions to the current balance are taken, as a percent
age of GDP(A), over three years. The last figure for Q4 1991, 
therefore, relates to the revision to Q3 1988. Due to a civil service 
dispute the data for Qt,2,3 of 1981 are not available. The total 
number of observations over the ten year period is, therefore, 
reduced to 37. 

The t-value is just significant over the I 0 year period but not for the 
other two periods. The Wilcoxon test over 10 years is just below the 
5% significance level. There are more negative revisions over the 
latest 5 and 3 year periods. The 75% range is from 0.87 to -0.44 
percentage points. 

Public Sector Borrowing Requirement (PSBR) 

Monthly estimates of PSBR arc published in Financial StaJistics. 
Revisions over three months are taken for PSBR (not seasonally 
adjusted) as a percentage ofG DP(A) at market prices. The last figure 

published in December 1991, therefore, relates to the third revision 
to August 1991. Monthly figures for PSBR have been published 
only since late 1983 and therefore, the analysis is based on the 
maximum of 95 observations (revisions published in Feb 1984 to 
Dec 1991). 

The !-values for all three periods are not significant. The Wilcoxon 
test gives the same result. There are more negative than positive 
revisions and the 75% range is from 0.33 to -0.30 percentage points. 

Conclusion 

The principal area in which this study has shown evidence of bias is 
in the long-term revisions to the four-quarter growth rate of GDP, 
both at constant and at current prices. The average revision of the 
constant price measure after three years is an increase of about 0.6 
percentage points in the expansion phase of the cycle and a decrease 
of about 0.1 percentage points in the contraction of 1979-81; the 
weaker contraction of 1984-86 showed no difference from the 
expansion phase. The average revision of the current price measure 
is an increase of about 0.7 percentage points; this measure is not 
available in a consistent form for the period of the 1979-81 contrac
tion, so its effect carmot be tested. These averages are broadly 
consistent with those produced in earlier studies of GDP revisions. 
There is no indication that the average revision has changed in recent 
years. 

The indicator which at first sight has the next most significant 
evidence of bias is the producer price index for industrial output. As 
mentioned above, this indicator is affected by a few larger than usual 
revisions. Excluding these, the average revision of the twelve
month growth rate is about 0.02 percentage points upwards, with no 
indication of any change in recent years. This revision is just 
significant statistically, meaning that there is only a 5% chance that 
an average this large would be produced by random fluctuations. 
The practical significance of such a mean, given that the growth rate 
is quoted to an accuracy of 0.1 of a percentage point, is doubtful. 
Since the inquiry producing this information has recently been 
restructured and put on a statutory basis, past experience is unlikely 
to be a good guide to future revisions. 

There are two other indicators which have statistically significant 
average revisions measured over ten years, though not over shorter 
periods: 

a. The revision to the output-based measureofGDP growth 
between the provisional (six-week) stage and the firm (ten
week) stage; this has an average of about 0.1 percentage points 
upwards, which is just significant at the 5% level. The 
averages over five and three years are still positive but not 
significant; the average for the latest three years is lower than 
for the earlier years. 

b. The revision to the current balance of payments, as a 
percentage of GDP. between first publication and three years 
later. Over the whole period the average revision is 0.24% of 
GDP upwards, which is just significant at the 5% level. Over 
the recent periods the average is negative, though not signifi
cant. This clearly suggests that any problems are in the early 
data. 

Apart from these indicators, the remaining six target variables 
have no indication of bias. 
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()) TABU!: PERFORMANCE INDICATOR: RI! VISIONS ANAL YSJS 
0 

Key Indicator Revision No. No. Mean Stdd se t- Wilco- ,.of ._.of Cocff. Range 
Taraeu rcfeta~ce of of rev. dcv. of value XOD Z + of tcrial of 
No. yn obt. Mean rev rev corr. I"C'Yisioo 

valuca 

2 Visible Trade: 'Three mootht 10 120 OD3 0.68 0.06 0.52 .().16 51 48 .OD I 2.34to -1.5 
monthly balance u after the ftnt s 60 0.00 0.61 0 .0& 0.00 48 52 .O.IS J.67to-1.5 
._.of total trade publication 3 36 .0.01 0.65 0.11 .0.09 44 56 .().4 1.67to -l.S 

Index of Produc:lion; 'Three montht 10 120 .0.03 0.39 0.()4 .0.92 -1.11 44 S3 0.32" 1.06to .0.91 
3-month on 3-month after the ftnt 5 60 ODI 0.35 ODS 0.21 42 50 0.23• 1.00 lO .0.6 
... BtOWlh publicallon 3 36 .OD? 0.29 o.os ·1.39 2& 61 0.()4 0.92to .0.63 

4 Producer Price Index: Twomontht 10 120 OD3 OD9 ODI 3.09"• 2.50"• 42 27 0.29" 0.26to .0.16 
Perc:entage annual after the ftnt 5 60 o.os 0.1 0 .01 3.51 .. 48 18 0.32• 0.26to .0.09 
Orowth R.ale publication 3 36 0.06 0.11 OD2 3.32•• 53 17 0.37• 0.26to .0.09 

Retail Solct: 'Three montht 10 120 OD2 0.27 0 .02 0.76 1.34 41 39 0.16° 0.40 to -1.2 
3-month on 3-month after the fUll s 60 OD3 0.19 OD2 1.31 50 2& 0.14 0.6to .o.s 
'""wth publication 3 36 0.02 0.21 0.04 0.56 44 33 0.13 0.60to .O.S 

6(a)l ODP(O): TenwoelactL 10 40 0.()8 0.25 0.()4 2.03° 1.90 60 3S 0.()4 0.52to .().44 
Quarter on Quarter from 1 ix week• s 20 0.()8 0.27 0.06 1.23 65 25 0.12 0.52to .0.44 
Quarterly powth ._. catimat.c:t 3 12 ODS 0.27 0.()8 0.51 7S 2S ODI 0.36to.0.44 

6(a)ii ODP(A) c:on1. prica: Six montht 10 40 o.os 0.38 0.06 0.76 0.14 53 45 .().07 1.17to -1.12 
Quarter on Quarter after the flnt s 20 OD3 0.46 0.1 0.26 50 50 .()D9 1.17to -1.12 
Quarterly powth ... publication 3 12 .().06 0.42 0.12 .0.49 42 58 0.1 0.48to ·1.12 

6b ODP(A) cons. prica: 'Thrccycan 10 40 0.44 0.68 0.11 4.04•• 3.47•• 80 20 0.30" 1.67to -1.8 
Y car on Y car powth after the ftnt s 20 0.49 0.56 0.13 3.77•• 85 10 0.2 1.67 to .0.59 
Annualpowth ... publication 3 12 0.61 0.61 0.18 3.30"• 92 8 0.25 1.67to .0.43 

6c 0 DP(A) Cllrrent Pncco 'Thrccycan 7 27 0.72 0.7 0.13 S25•• 3.75•• 85 12 0.24 2Dto-1.2 
Y car on Y car powth after the fUll 5 20 0.15 0.76 0.17 4 .3s•• 85 IS 0 .36 2.00 to -1.2 
Annualpowth ... publication 3 12 0.85 0.94 0.27 3.02• 83 17 o.ss• 2.0 to -1.2 

7(a) Current Balance: Six montht 10 39 OD1 0.48 0.()8 0.91 0.837 56 44 OD9 1.30 to .0.87 
Qrly Balance u._. of after the fUll s 20 OD1 0.51 0.11 0.6 60 40 .().()4 1.30to .0.87 
ODP(A) at fac10r c:oot publication 3 12 0.25 0.56 0.16 1.47 83 17 .().21 1.30to .0.87 

7(b) Current Balance: 'Thrccycan 10 37 0.24 0.7 0.12 2.04• 1.9S 62 38 0.21 2.57 to -1.25 
Qrly Balance u ._.of after the lint 5 20 .().()4 0.46 0.1 .().35 45 ss 0.31 0.64 to -1.21 
ODP(A) at faaor c:oot publication 3 12 .0.21 0.47 0.14 -1.49 33 67 0.23 0.56to -1.21 

PSBR: 'Three montht 10 96 .()D2 0.47 ODS .().4 .().864 45 54 0.16 1.93to -1.64 
Mthly PSB u l/3rd of after the ftnt 5 60 .().04 0.32 0.04 -1.()4 45 ss 0.17 0.63to -1.02 
ODP(A) at mkt pricco publication 3 36 .().OS 0 .31 0.05 .().88 44 56 0.19 0.63 to -1.02 

NOTE: All periodJ end Ul Dec: (for monthly data) or in Q4 (for quancrly fl&W'ct) of 1991. 
Therefore tO year period •taru in Jan '82, S year in Jan' 87 and 3 year in Jan' 89. 
Tb01e dat01 relate to the publication data; e. a. revision publiJbcd in Q4 1991 for ODP(A) would relate to Q3 1991. 

Wilc:oxon Z is the equivalent nonnolJCOre of the Wilcoxoo tat. 

• = tipificantat the 5._. level ; • • = ll&nif'ICOIIL at the 1._. level 
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GDP(A) Constant Prices 
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Current Balance (short term) 
revisions as per cent of GDP(A) at factor cost 

revisions after six months 
3.------------------------------------------, 
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Current Balance (long term) 
revisions as per cent of GDP(A) at factor cost 
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Public Sector Borrowing Requirement 
revisions as per cent of GDP(A) at market prices 

revisions after three months 
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