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What is annual chain-linking?
In the UK, GDP is estimated using three different approaches: output, expenditure 
and income, which are then balanced to produce a single estimate. Volume measures 
for both the expenditure and output measures of GDP are aggregated up from 
the volume measures of their components. Up until 2003 the volume measures 
were aggregated using a ‘fixed-base’ methodology. This meant that until 2003, 
each component volume measure was weighted using its value share of the whole 
economy in 1995. For earlier time periods, the value shares from 1990, 1985, 1980 
and so on were used. The five-yearly updating of weights is called rebasing, which 
caused revisions. 

In terms of accuracy, this methodology was less than ideal, as it assumed the 
value shares of goods in the economy did not change for five years. The UK has a 
dynamic economy so that goods change in importance over short periods of time 
(for example, fast-moving electrical goods such as computers, cameras and mobile 
phones). It is likely that the assumption of goods having fixed values over five years 
is flawed. Consequently, ONS desired a methodology that would update the weights 
more frequently, so the output and expenditure measures truly reflected what was 
happening in the changing economy.

Annual chain-linking is a method for aggregating the volume measures on a more 
frequent basis. It can be thought of as rebasing every year. Instead of referring back 
to value shares from the most recent base year, volume measures for each year are 
produced in prices of the previous year. These volume measures are then ‘chain-
linked’ together to produce a continuous time series.

How is annual chain-linking done in ONS?
Figure 1 shows how the fixed-base and annual chain-linking methodologies differ 
in their treatment of the data. In this example we have a simplified economy with 
two goods, A and B. The steps taken to produce the fixed-base and chained volume 
measures are demonstrated. The value shares are calculated simply by the quantity 
of the good multiplied by its current or constant price. 

Step 1

Fixed-base expenditure – calculate the values for each year using the base year prices. 
In the year before a base change, calculate values for both the old and new base 
prices.

Annual chain-linking – calculate the values for each good in current prices and 
previous years’ prices.
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 Figure 1

 Data
 Volume measures
 Constant price £m in 1995 prices

  A B
 1990 1,002 262
 1991 1,100 267
 1992 1,213 269
 1993 1,345 271
 1994 1,534 273
 1995 1,722 275

 Value shares
 Current prices £m

  A B AB
 1990 1,253 241 1,494
 1991 1,320 248 1,568
 1992 1,395 256 1,651
 1993 1,480 263 1,742
 1994 1,611 270 1,881
 1995 1,722 275 1,997

 Fixed-based expenditure

 Step 1: constant price £m

  1990 1995 1990 1995
  prices prices prices prices

  A A B B
 1990 1,253  241
 1991 1,375  246
 1992 1,516  247
 1993 1,681  249
 1994 1,918 1,534 251 273
 1995  1,722  275

Annual chain-linking

Step 1: values in previous years’ prices

 1990 1991 1992 1993 1994 1995
 prices prices prices prices prices prices

 A A A A A A
1990 1,253
1991 1,375 1,320
1992  1,456 1,395
1993   1,547 1,480
1994    1,687 1,611
1995     1,808 1,722

 1990 1991 1992 1993 1994 1995
 prices prices prices prices prices prices

 B B B B B B
1990 241
1991 246 248
1992  250 256
1993   257 263
1994    265 270
1995     272 275

Step 2: aggregation of values in previous years’ prices

 1990 1991 1992 1993 1994 1995
 prices prices prices prices prices prices

 AB AB AB AB AB AB
1990 1,494
1991 1,621 1,568
1992  1,706 1,651
1993   1,804 1,742
1994    1,952 1,881
1995     2,080 1,997

 Step 2: aggregation of A and B
 
  1990 1995
  prices prices

  AB AB
 1990 1,494
 1991 1,621
 1992 1,764
 1993 1,931
 1994 2,169 1,807
 1995  1,997

 Step 3: linking of 1995 and 1990 prices
 
  referenced growth as
  to 1995 percentage

  AB AB
 1990 1,244
 1991 1,350 8.51
 1992 1,470 8.83
 1993 1,609 9.46
 1994 1,807 12.33
 1995 1,997 10.51

Step 3: chain-linking
 
  chained volume measure growth as
  referenced to 1995 percentage

  AB AB
 1990 1,249
 1991 1,355 8.51
 1992 1,474 8.76
 1993 1,612 9.31
 1994 1,806 12.04
 1995 1,997 10.60
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Step 2

Fixed-base expenditure – aggregate for all goods for the old 
and new base years.

Annual chain-linking – aggregate for all goods for current and 
previous years’ prices. 

Step 3

Fixed-base expenditure – use the link year to reference all the 
previous values to the new base year.

Annual chain-linking – link each year to the previous year and 
reference all values to a chosen year.

Fixed-base expenditure

Using the figures from the example, the move from the old 
base year to the new base year is linked using the 1994 values 
at 1990 base prices and 1995 base prices. This is shown by the 
calculations below:
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Annual chain-linking

The chained volume measure uses the same principle but 
essentially uses a different base each year:
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In this example, annual chain-linking has altered the values 
before 1995. It has also had a corresponding effect on growth 
rates. The important point to note here is that the revisions 
to growth rates are not predictable. Here they have been 
revised upwards once and downwards three times in the 
five year period. This stems from the fact that there is both 
a volume and price effect on the weighting of goods in the 
chained volume measure. There would be a volume effect 
where updating the weights would tend to increase growth 
rates because higher weight is given to components which are 
growing faster. However, there is also a price effect if the price 
of items with fast growth is falling quickly, which would tend 
to reduce the weight. Here, good A is increasing quickly in 
volume but decreasing in price. We could draw comparisons 
here with high technology goods such as personal computers 
or mobile phones that have seen a vast increase in quality and 
sales but stable, or falling, prices. 

While volume growth is estimated using chained volume 
measures, this is not the case in the most recent years. 
Essentially a fixed-base tail exists at the end of each series 
using the weights from the chosen base year. In the UK 
National Accounts this base year is the same as the reference 
year used to present series. For the 2005 Blue Book the base 
year and reference year was 2002. Consequently, this year 
is used to weight the series from the first quarter of 2003. 
However, each year this reference year is advanced so, for 
example, the reference year for Blue Book 2004 was 2001. 
Advancing this base year may hence cause some revisions to 
the growth estimates in the tail of each series.

What effect has annual chain-linking had?
Annual chain-linking has now been used in the National 
Accounts to provide chained volume measures for several 
series including GDP, household final consumption 
expenditure, gross fixed capital formation and trade 
estimates. These estimates were published for the first time in 
Blue Book 2003. Tuke (2003) shows that the GDP growth rate 
revisions due to annual chain-linking have been fairly small 
but there have been moderate reductions in the growth of 
household final consumption expenditure. While the move to 
annual chain-linking has caused these one-off revisions, the 
move away from fixed-base methods ensures that revisions 
will generally be smaller each year because the weights are 
updated one year at a time rather than every five years.
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