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Discrepancy Between QNA and ANA

Discrepancies occur due to:

» Independent collection of quarterly and annual data sources
for the same phenomena

* Quarterly data based on (smaller) sample surveys using simplified
questionnaires

= Annual data based on censuses/larger sample surveys using more
comprehensive questionnaires

=  Annual data based on data from audited business accounts
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Discrepancy Between QNA and ANA

Discrepancies occur due to:

» More information, and more detailed information, available
annually

» Quarterly estimates based on:
* Fixed input output coefficients
" Trend extrapolations

= (Guesstimates
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Discrepancy Between QNA and ANA

Discrepancies occur due to:

» Compilation procedures for annual and quarterly national
accounts estimates may differ

= Annual accounts more detailed
" Annual accounts more complete

= Use of supply and use tables as compilation tool for the
annual accounts

= Use of simplified methods in the quarterly accounts
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Benchmarking

* Benchmarking 1s a mathematical procedure that
makes the information coming from the high
frequency series (quarterly) coherent with the low
frequency series (annual)

= Objective 1s to derive a consistent time series that
preserves the short-term movements of the
quarterly indicator subject to constraint that
quarterly sum equals the annual benchmarks.
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Benchmarking: Basic Approaches

Manual reconciliation and revision of independent
annual and quarterly data sources, and annual and
quarterly estimates

Mechanical methods

=  Two types
"  Pro-rata distribution — breaks 1n series (the step
problem)

=  Time series method — no breaks in series
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’ro Rata Distribution and Step Problem

Distribution presentation X.p 18 the level of the QNA
estimate for quarter q of

year 3

4 \  Ipis the level of the
1 indicator in quarter q of

. q.5
Xq,ﬁ_A,b" z ] year 3
\ gL 9.5 ) AB is the level of the ANA
estimate for year [3
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Benchmark-to-indicator ratio

presentation

Xq,ﬁzlq,ﬂ'
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Pro Rata Distribution and Step Problem

X.p 18 the level of the QNA
estimate for quarter q of

year 3

Iq,B 1s the level of the

indicator in quarter q of
year 3

Ag 1s the level of the ANA
estimate for year [3

Bq = A/ Z1Iq is called the “BI ratio” or the “rebasing ratio”
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Pro Rata Distribution and Step Problem

Both equations are algebraically equivalent
Only the presentation differs

Pro-rata distribution introduces a discontinuity in the
growth rate from the last quarter of one year to the
first quarter of the next year - “step problem”.
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Pro-rata method and “step problem”

» Bl ratio has to be stable from year to year

»  Ifthe Bl ratios for adjacent years are very different, a trend
break will occur from Q4 to Q1 of the following year. This 1s
known as “step problem”.

Avoiding the step problem
» By smoothing out the changes in the BI ratios

= Bl ratios are treated as quarterly time series which 1s then
smoothened.

=  Apply the smoothened BI series to the indicator series to derive
benchmarked series.
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Example é.1. Pro Rata Distribution and Baslc Extrapolation

——

e

Indicator Crerived CQYMNA Estimates
Periad-to- Period-to-

The Period Annual Annwal Periad
Indicator Pate of Dara Bl ratic Dismibuted Data Fare of
(1) Change (2) () (1 () = (4) Change

ql 1998 Q8.2 Q8.2 Q.95 = aFr.d
q2 1998 | 0.8 T.6% 0.8 Q950 = 1.003.0 263,
q3 1998 1022 | 4% 102.2 Q.95 = 1.ol&es | 4%,
q4d 1998 [0 [k} —1 4% 1.8 Q.950 = 1.003.0 -

Sum 4020 A000.0 P50 40000
ql 1999 Q9.0 =I.8% 9.0 10,280 = 1L.ol7T I.5%
q2 1999 [al.6 T.6% ] I 10,280 = 10445 263
q3 1999 1027 1.1% 1027 10,280 = 1.055.48 . 1%
q4d 1999 [al.5 —1.2% 101.5 10,280 = 1.043.4 —1.2%
Sum 4048 0. T3 41614 10,280 4.161.4 4.0%
ql 2000 | Q0.5 —1.0% 10,5 10,280 = 1.033.2 —1.0%
q2 2000 |03.0 5% 103.0 10,280 = 1.0589 .59
q3 2000 103.5 0.5% 103.5 10,280 = . 0&4.0 0.5%
qd 2000 [al.5 —1.9% 101.5 10,280 = 1.043.4 —.9%
Sum 4085 0. 9% 4 4 4.199.4 0.9%

Pro Rata Déstribution
The annual Bl ratio for 1929 of 2,950 s caloulated by dividing the anmual outpur value (40000 by the annual sum of the indicator (4020). Thie ratks i3 then used
o derive the QA estimat=s for the ndividual quarters of 1998, For esampla, the QA estmate for ql |528 & 9771, that &, $82 tmeas 2,250,

The Step Problem

Chizarve that quartery movements are unchangad for all quarters except for gl 1522, whare a decling of 8% has besn replaced by an incraass of 1.5%. (In
thie s2ries, the first quarter I always relatively low becauss of seasonal factors) This decontinuity s caused by suddenly changing from one Bl ratio to arcth-
er, that &, creating a step problam. The break & highlighted in the chars,with the ndicator ard adjusted seres going in different directions.

Extrap olation

The 2000 irdicator data are linked 1o the benchmarked data for 1992 by carrying forsard the Bl racie for the lase quarter of | %29, In this cass, whare the Bl
racks was kept cons@nt through 1739, thig i3 the @ame as arrying forward the anmual Bl rate of 10280, For nstance, the prelimnary QA estmate for the
sacond quarter of 2000 (1058.9) iz derived as 1030 tmes 10280, Obearve thar quarterly movemants are unchanged for all quarters.

{These resulis are lluscratad in Chart 6.1
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Pro Rata Distribution: Step Problem

Benchmark-to-indicator ratio

10.3 +

9.8 |

1997 1998 1999
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Pro Rata Distribution: Step Problem

108.0 Back Series Forward series--—--- — 1080
106.0 . o - % 1060
104.0 + Rd .~ * 1040
L, N AN
102.0 | N » )/ - / g 1020
}<¢ ~ \' ’ \ \./
100.0 K4 » / 1000
/ N
X 4
98.0 = % - 980
96.0 | 960
1997 1998 1999

—B— Indicator (left hand scale)
- -¢- - QNA estimates derived using pro rata distribution (right hand scale)
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Benchmarking Methods that Avoid Steps

» Time series method avoiding steps

= Various, but same purpose

= Keeps the movements of the short-term benchmarked series
as proportional as possible to those in the original series
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Denton method

» Numerical approach
» Least squares minimisation methods

= The additive Denton (D,) minimises the absolute
differences of the absolute adjustments of two neighbouring
quarters

= The proportional Denton (D,) minimises the absolute
differences of the relative adjustments of two neighbouring
quarters

»D, 1s preferred over D, as it preserves seasonal fluctuations
better.
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The Basic Version of the Proportional Denton
Method

min

rTx X
(X X ) el S |
45, ; I

t € (1.(45),..T}
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The Basic Version of the Proportional Denton
Method

where:

* t 1s time. For example, r=4y-3 1s the first quarter of year y, and
t=4y 1s the fourth quarter of year y

* X, 1s the derived QNA estimate for quarter ¢

1, 1s the level of the indicator for quarter ¢

Ay 1s the ANA estimate for year y

[ 1s the last year for which an annual benchmark 1s available, and
T'1s the last quarter for which quarterly source data are available

8 July 2009
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B, benchmarked values.

Denton (proportional) method

The basic version of the proportional Denton benchmarking
technique keeps the benchmarked series as proportional to the
indicator as possible by minimizing (in a least-squares sense) the
difference in relative adjustment to neighbouring quarters subject to
the constraints provided by the annual benchmarks

The proportional Denton technique implicitly constructs from the
annual observed BI ratios a time series of quarterly benchmarked
ONA estimates-to-indicator (quarterly BI) ratios that 1s as smooth as
possible

All quarterly growth rates are adjusted by gradually changing but
relatively similar amounts

Indicators growths are maintained as far as possible

The sum of adjusted quarterly series adds up to the annual

8 July 2009
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Denton (proportional) method

Example 6.2. The Proportional Denton Method

Same data as in Example 6.1.

Indicaror Escirmated
The Period-to-Periad Annual Annual B Darived OIMA Quarterly  Period-vo-Period

Indicator Rate of Changs Data Ratios Estirmmres Bl raties Rate of Changs
gl 1993 98.2 2598 987e
gz 1998 1008 2.6% 998.4 905 3.0%
g3 1993 1022 .47 10183 9 e 2.0%
o 1998 1008 — 1. 4% 10134 10054 —0.5%
Sum 402.0 40000 950 o 10 0e0h. O
ql 1999 a9.0 =1.8% 1.0a72 10,174 |
q 1999 101.& 2.6% 10429 10254 3.5%
qd 1999 1027 | - 10603 10325 .79s
aqd 1999 1015 —1.2%% 105 1.0 10,355 0.9
Sum 404 8 0.7 41 61.4 10,280 4.161.4 405
ql 2000 1005 — 1.0 1 0wt 0.5 10,355 — .0
q2 2000 103.0 2.5% 10665 10,355 2.5%
g2 2000 1035 0.5% 1. OTT 10,355 0.5
ad 2000 1015 —1.9% 105 1.0 10,355 — .9
Sum 4045 0.9 ¥ 4 4.239.8 1.6%

Bl Ratios
+ For the back saries [|9%8-] %99):

In comtrast ©o the pro ra@ decributken method in which the estimarad quarterty Bl racis jurmpead abrupdy fror 9950 ©o 10280, the propordonal Cienoon
method produces a smooth series of quarterly Bl ratioz in which:
» The quartery estmates sum o 4000, thar s, the weaighted avarags Bl ratio for 1598 18 99500
= The quarterly sstimates sum to 416] 4. that iz, the wekghted averags for 1992 s equal o 1L02800
=« The estimarad quarterly Bl ratio 12 noreasing through 1928 and 1999 vo match the increase n the observed annual Bl racio. The norease B smallest ar
the begnning of 1998 and at the ard of 1953,
+ For the forward series (2000), the estimates are obtainsd by carryirg forsard the quartarty Bl ratio | 100355) for the Bt quarter of 1579 (the st banchmark year].

Rates of Change

+ For the back series, the quarterly percentage dhangss in 1998 and 1959 are adusted upwards for all quarters o match the higher rate of changs in the anmnual dao

T ULALARRYY
\5.._\\?-;

8 July 2009

+ For the forward series, tha quarterly percanmgs changes in | 9% are identical to those of the indictor; but note thar the rate of chargs from 19%2 o 2000
in the derived QIMA sarkes (1 6%]) 18 higher than the annual rate of change in the indicacor (0.92€). The nexx section provides an exxension of the metoed
that can be use o ensure that annual race of changs in the derved ORA seres equals the annual rare of change in the iIndicator, if that B desired.

(Thess resula ars illustratsd in Chart &6.2.)
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Denton (proportional) method

Chart 6.2. Solution to the Step Problem:The Proportional Denton Method
The Indicator and the Derived Banchmarked QMA Estimates

(The correspending data are given in Example &.2)

Back Series -+ Forward Series ———

08— 1008100 distributed 2000 — 1080
extrapplmted wsing o -
106 — (OMA |estimates darived {%H mzﬂnﬁiifmf A |0&D
using |pro rata dlstrl.bunumf '\-\.\_\_\:' " " . o
(rightthand scale) R #
|04 — 5”"'%.,___'{} _ 1040
102 — — 1020
100 — — 000
indicator left-hand soale)
- — 580
% I 9&0

|9%4 |95 2000
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Proportional Denton Method

Benchmark-to-Indicator Ratios

10.3 +

9.8 |
1997 1998 1999

—a—1997-98 distributed 1999 extrapolated using Proportional Denton — - — Annual step change
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Benchmarking and Revisions

» For recent quarters with no ANA data, the proportional
Denton method 1mplies moving the fourth quarter of the last
benchmarked year by the indicator series

» This 1s equivalent to using B-I ratio for the fourth quarter of
the last benchmark year to scale up or down the quarterly
indicator

8 July 2009
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The Bassie method

The method is as follows:
1. Select a pair of two years for benchmarking.

2. Apply the simple prorating method to the original quarter data of the first year in the
pair.

3. Apply the following formula for adjusting the prorated data of the first year and the
original data of the second year as follows:

Find the difference between the annual value of the second year and the sum of quarter
data:
D,=A,-2 X2

Find the new adjusted value of the quarters for year 1 and year 2
Z,=X. 7 0.25 x b,xD,

Zq’2= Xq,2 +0.25 x ¢, X D,

Subscript 1,2 refer to the first and second year.

8 July 2009
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The Bassie method

The value of b and ¢ are as follows:

To be used for the first year To be used for the second year
b1l -0.0981445 cl 0.57373047
b2 -0.1440297 c2 0.90283203
b3 -0.0083008 c3 1.17911122
b4 0.25048828 c4 1.34423822
Sum 0.0 4.0

8 July 2009
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Thank You
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