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REPORT OF THE NORTH SEA ROUNDFISH WORKING GROUP

SPECIAL MEETING ON DATA BASE PROBLEMS

1. Terms of Reference

It was recommended (C.Res.1980/2:6) that "appropriate members of
the North Sea Roundfish Working Group should meet in Aberdeen from
11 to 17 February 1981, to complete the revision of their data
bases started at the 1980 meeting of the Working Group. The
results of this revision should be reported to the assessment
meeting of this Working Group scheduled for 24 March to 2 April" •

2. Participants

Background

The data, on which all the analytical assessments are based, are
the age compositions of the catchest Where appropriate, national
age compositions are summed for each component of the fishery (human
consumption, industrial and discards), these sub-totals, which may
be raised to take account of catches by countries for which age
compositions are unknown, are then summed to give age compositions
as total numbers caught by all countries combined for each stock.
These data bases for most stocks extend back to 1960. However,
detailed examination of the'historic data series has shown that they
were not consistent over the whole time period. In particular,
improvements in data collection in recent years have resulted in more
extensive data becoming available for the industrial fisheries and
for discards. Thus, whereas in recent years the age compositions
included industrial by-catches and discards, these were not included
for all countries in the earlier years, when such data were not
available. In addition, it appears that there have been variations
in the method of processing the age composition data from year to
year.

A start was made last year to revise the catch age composition data
for the main stocks. However because of the magnitude of the job
and because of the need for consultation between members of the
Working Group a special meeting was arranged to complete the job.

•
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D W Armstrong
H B Becker
T Jakobsen
B W Jones (Chairman)
C J Kuiter
F Lamp
C T Macer
P Sparre
G Wagner

United Kingdom (Scotland)
Netherlands
Norway
Uni ted Kingdom (England & Wales)
Netherlands
Federal Republic of Germany
United Kingdom (England & Wales)
Denmark
Federal Republic of Germany.

4. The Data Bases

Catches of cod, haddock and whiting are divided into three
categories: human consumption landings, discards from the human
consumption fisheries, and industrial (small mesh) fishery by
catchest The basic data are of numbers caught at each age in each
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oategory by eaoh oountry. The avai1abi1ity of original data
varies for the different speoies/oategory/oountry groupings.
The ear1iest data oonsidered by the Group were those for 1960
and, as wou1d be expeoted, the quantity of data inoreases with
time and the data sets for the more reoent years are the most
oomprehensive.

For the Speoia1 Meeting oomputer faoi1ities and programmes for
data handling were kind1y made avai1ab1e by Mr D W Armstrong ,
and the Marine Laboratory. The prooessing of the data oonsisted
of three stages:-

(i)

(ii)

(iii)

Original national annua1 age oomposition data were input
into the oomputer together with the nominal weight of
oatch. Each age composition was accompanied by a set of
weight-at-age data. The derivations of the original data
are indicated in Tab1es 1-3. In some cases age compositions
have been derived from national 1ength compositions con
verted to age using another oountry's age/1ength keys. The
oomputer program required all age oompositions to be
acoompanied by weight-at-age data. These were generally
derived from mean 1ength-at-age data converted to weight,
but where no original data were avai1ab1e suitab1e
substitute data were input.

A 1isting of the oomp1eted sets of original data was made
and checked. The sums of products (SOFs) of numbers x
average weight ca1culated during the processing of the data
were compared with nominal weights of catches. Either the
numbers at age (Scottish data only) or weight-at-age data
were adjusted by the ratio SOFs to nominal weight.

Within each oategory annual data were summed and raised to
provide estimated total international age compositions for
catches of all countries combined. The procedures adopted
to a110w for catches by countries for which no original age
compositions were avai1ab1e are desoribed be1ow.

•

Raising Procedures

(a) North Sea human oonsumption landings

The same procedure was adopted for all three species. The available
age compositions for sampled oountries in each year were summed.
The resu1tant age composition was prorated by the ratio of weight •
landed by 'other' countries to weight landed by sampled countries.
This gave an age composition for 'other' oountries which when added
to that for all samp1ed countries gave the total international
age oomposition for human oonsumption 1andings.

Alternative ways of making al10wance for unsamp1ed oountries were
dlscussed by the Group, but the Group was not oonvinced that any
more elaborate prooedure would have been more valid than the one
desoribed above.

(b) North Sea dlscards

Sampling of fish disoarded oan be undertaken on1y by soientifio
observers who go to sea and reoord quantities disoarded and measure
sampIes of the disoarded fish. On1y two oountries, Nether1ands
and Scot1and have data from such sampllng programmes for years up
to 1979, Netherlands from 1968 and Sootland from 1975.
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In the absence of any other data, and after inspection of the age
compositions of the human consumption landings, the Group considered
a number of options but concluded that the best approach would be to
assume that countries with human consumption fisheries which could not
provide discard data were discarding fish with age compositions
simi1ar to the reported age compositions and that the quantities dis
carded would be in the same proportion to human consumption landings
as those for countries reporting discards. This procedure was
adopted for all three species.

For cod there was no information on discarding during the period
1963-67. Age compositions were therefore estimated from those of
consumption 1andings by assuming that, in each age group, the ratio
of numbers discarded to those landed was the same as the mean ratio
for years in which sampies were available (Table 4). The total weight
discarded in each year was estimated by multip1ying the estimated
numbers by mean weights, the latter being the average values for
1978 and 1979 (the only years for which both Scottish and Netberlands
data are avai1able).

(c) Nortb Sea industrial fishery by-catch

Also included in tbis category for cod and whiting are by-catches
taken in the crangonid shrimp fisheries. For cod it was assumed that
countries other than the Federal Republic of Germany which have shrimp
fisheries (Netherlands excluded) would have by-catches of cod similar
to those of the Federal Repub1ic of Germany. The age compositions
reported by the Federa1 Repub1ic of Germany were therefore raised by
tbe factor:

Weight of shrimp land.ed by a11 countries except Netherlands
Weight of shrimp landed by Federal Republic of Germany

To give an estimate of tbe total numbers at each age landed in
the international shrimp fishery Nether1ands was exc1uded because
estimates for by-catches in the shrimp fishery have been included in
their discard data.

By-catch data for cod in the industrial fisheries were available for
Norway for 1975-79 and for Denmark for 1974-79. Sampies taken from
Danish industrial 1andings contained only small numbers of cod and
consequently the weights of the cod by-catches and the age compositions
are not very reliably estimated. As the quantities of cod taken as
by-catches are re1atively small and because of the limited amount of
data for this species the Group considered it inadvisable to attempt
to reconstruct age compositions of cod by-catches in the industrial
fisheries for the earlier years in the manner that is described below
for haddock.

For haddock, age compositions of by-catches in the industrial
tisheries were available for Denmark tor 1972-79 and tor Norway tor
1974-79. To have a consistent data series it is necessary to inc1ude
estimated age compositions of by-catches tor all years. Accordingly
estimates for the years 1960-71 were prepared as follows.

(1) For the period 1972 to 1979 the ratio of the number
per tonne in the Danish industrial catch to the number
per tonne in the total human consumption landings was
computed tor ages 1 to 7. A mean of the ratios was
derived trom this data set (Tab1e 5).
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(2) Using these values the estimated number per tonne
for ages 1 to 1 in the Danish industrial eateh for
the period 1960 to 1911 were derived from eorresponding
values of numbers per tonne in the total human
eonsumption landings. The total estimated number of
haddoek landed as industrial by-eateh was then obtained
by multiplying by the appropriate weight landed.

(3) Using data for the period 1912 to 1919 the ratio of
the number per tonne in the Danish industrial landings
at age 0 in year t to the eorresponding value at age 1
in year t + 1 was evaluated. A mean value was then
obtained (Table 6).

These values were then used to estimate the number at
age 0 in the Danish industrial eateh from the number
at age 1 as estimated in paragraph (3) above.

The numbers at age in the Danish industrial landings
were then adjusted by SOP to agree with the nominal
weight of Danish landings. The mean weights at age
used to evaluate SOPs are shown in Table 1.

For the years 1965-61 total landings of industrial
by-catehes were estimated beeause the national
statisties for Denmark do not give separate1y the
landings for human eonsumption and industrial purposes.
For the years 1960-63 no data of total landings were
available and a value of 10 000 tonnes was estimated
for Danish industrial 1andings.

It should be added that the proeedure deseribed above is far from
satisfaetory, espeeially sinee very 1arge SOP eorreetions were
required to make the landed weight estimated from Danish age eom
positions agree with the nominal 1anded weight. However, the
method does at least produee Danish age eompositions whieh are more
realistie than those used in assessments prior to 1980. In
addition, the method also ensures that relative year elass abundanees
are preserved in the estimated Danish age eomposition.

Having thus obtained estimates of Danish age eompositions for
1960-11 these were then raised by the ratio:

Total weiRht of industrial by-eateh all eountries
Weight of industria1 by-cateh of Demmark

For years when age eompositions were reported by both Denmark
and Norway these were first summed before raising to the total
international 1andings.

Estimates of by-oatohes in industrial fisheries of the Federal
Republio of Germany were available. For Norway (1960-71) and the
Faroe Is1ands (1969-78), by-eatehes had to be estimated using the
1andings of Norway pout as a basis. These figures were avai1ab1e
from the report of the Working Group on Norway Pout and Sandeels
in the North Sea 1918 and, for Faroe for 1971-18, from the Bulletin
Statistique. It was assumed that the by-eateh of haddoek amounted
to the same pereentage of Norway pout 1andings as in the Danish
industria1 fishery. However, for Norway, in the years for which
Norwegian estimates exist, the estimates derived from this method
were oonsistently higher and therefore the estimates for the earlier
years were redueed aeeording1y.

•
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For whiting, age compositions of industrial by-catches were available
for Denmark (1960-66 and 1970-79) and Norway (1975-79). In addition
there were estimated age compositions for Danish by-catches for
1967-69. Either Danish or Danish plus Norwegian age compositions were
raised to represent age compositions from the total international
industrial fishery. ~~ere necessary the weight landed as industrial
catch was estimated as described for haddock. Age compositions of
whiting by-catches in shrimp fisheries of the Federal Republic of
Germany were available for 1960-67.

5. Documentation

Two sets of documents produced by the Working Group have been deposited
with the ICES Statistician. For each species and each category these
consist of:

(i) Computer listings of the original age composition data and
the corresponding nominal weight of the catch, together with
the accompanying weight-at-age data.

(ii) Computer listings of the above data after Sums of Products
adjustment. The nominal weight of catch and the Sums of
Products calculated from the data in (i) are also printed.
In addition, the summations and raising to allow for unsampled
countries is also printed. This listing is annotated with
the quantities caught by each country for which age com
positions were not available.

The weight-at-age data printed in the columns of summed or
raised age compositions are weighted average values.

Examples of documents (i) and (ii) are given as Tables 8 and 9.

6.West of Scotland (Division VIa) Stocks

In the time available it was not possible to make a full revision of the
data bases for the West of Scotland stocks. 'Furthermore, not all the data
required for this were available at the meeting. It is hoped that some
progress will be made with these data before the March meeting of the
Working Group but it may not be possible to complete the wor~and

further revision may be necsssary before the 1982 Working Group meeting.
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TAllLE 1. COD. NORTE SEA. KEl' '10 BASIC DAI!

1960 1961 1962 196} 1964 1965 1966 1967 1968 1969 1970 1971 1972J197311974 1975 1976 1977 197811979

1IT'!'.A."1 C~I0N LA.'lDI!ffiS

m:r.GIUJI 1. LENGTIl COI!POSITION EELGIAB MTA
2. ALK EELGIAB DATA
3. WEIGIlT AT AGE IIEl'Im!LAliDS DATA

I I
~ I I

I I I I I I
DmJ'A1lK 1. LENGTIl COI!POSITION llANISH DAI!

2. ALK '1' llANISH ALK
3. WEICHT AT AGE ~LISH~ llANISH ESrIl'.ATES

I I I I I I
ENGLAllD 1. LENGTIl COI!POSITION mGLISH ALL CEARS COMBINED

2. ALK mlGLISH MT! 'r 1 • • } • 0.0000104--0}. WEIGIlT AT AGE mlGLISH DATA FOH 1979 IJSED
I I I I I I I I I I

FRAlICE 1. LENGTIl COI!POSITION FRANCE TRAWL
2. ALK

~.~~~~S~DATA rl: FRmCH ALK
3. WEIGIlT AT AGE FRnICH MT!

I I I I I I I I I I
IIE!'llEBLAIIDS 1. LENG'l'II COI!POSITION 1iEl'ImlIAlIDS ALL GEARS COI!BIllED

2. ALK 1iEl'ImlIAlIDS M~A

3. WEIGIlT AT AGE 1 •• 3 • 0.0000104
I I I II I I I , I I

SCO'I'LAliD 1. LENGTIl COI!POSITION SCOTTISH TRAWL Alm •=. GEARS SEPARATELY
2. ALK SCO'ITISH DATA
3. WEIGIlT AT AGE

I I I~ I I I I I I I I
NE:'HERLAl'l:lS 1. LENG'l'II COI!POSITION ~.IAlIDS MI!

2. ALK EEl'lm'.IAlIDS MI!
3. WEIGIlT AT ACE 1 •• 3 • 0.0000104

f~-
SCO'I'LAliD 1. LENcmI COI!POSITION

2. ALK SCOTTISH -.::
3. WEIGIlT AT ACE

~!AL / e!"J.!.L~ F!~!!S I
DEmWlK 1. LENG'l'II COI!POSITION LDUTED DANISH DATA -

2. ALK LD!ITED DANISH DATA _
}. lIEIGIlT AT ACE DAllISH ESTIl'!TES -

I I I I I
CmJ'.AJlY 1. LENG'l'II COI!POSITION IlY-CATCHES IN Sl!RIl!P FISI!EI!IES 10--- IlY-CATCHES IN SJlRIl!P FlSEERIES -:..-
FEll.RE!'. 2. ALK LmiG':'ll F1ll!llC»lCY ANALYSIS tn."GTIl FRD<lJENCY ANALYSIS

}. lIEIGIlT AT AGE C"Em'AN ESTIl'.A."'ES C"Em'AlIJ ESTDlL"'ES
I I I I

NORVAY 1. = COY.POSITION ~ NCJMX:IAB MTA
2. ALK I-- SCO'ITISH R.V. ALKs_
}. WEIGHT A'I ACE

~ i..}i0'1

104 I

• •



CM 1981/G.3 • •TAIlLE 2. HAllIlOCK. 11= SEA. KEY TO BASIC DAT!

l'OLA!lD 1. LmG'l'!l COl'.I'OSITIOII
2. ALK
3. 'ilEIGIlT AT AGE

SC<1l'LAllJl 1. LmG'l'!I COl'.I'OSITIOII
2. ALK
3. 'ilEIGET AT ACE

~

lIEl'lIEllLAIlDS 1. LENG'l'!I COl'.I'OSITIOII
2. ALK
3. 'ilEIGET AT ACE

SCOTLAllD 1. LENG'l'!I COl'.I'OSITION
2. ALK
,. 'ilEIGIlT AT AGE

IlIDU=m BY- CATC1l

I I

I I I
~FRENCHDAT! _

~
'O'~'I+- F!lElICH ALK.SWI'. • •
1919 DAT! jFRENCH

I DATA

NE:'l!ERLAJIDS ALKs

~
HCOTT~SH tAT;'
HCOTTISH ALKs -----I

-----I

I I I
}o---------tANISH DAT! ------~
10- HCOTTISH RV ALK~: DAllISH ALK.
~ - 3 • 0.000009 1 DAIIISH DAT! ---+I

~ lI~llII D1TA I I
I--- SCO'M'ISH RV ALKs ------+1
--1 •• , • 0.00000962 ------1

1 •• , • 0.00000962

m:rJIERLA1IDS DATA
'1'

1960

- HCO':'rISH ALK.

- HCOTTISH ALK.

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 197811979

~:BEr.GllII DATAJ
~:BEr.GllII ALK.
I-- EllGLISH DAT!

I

t:====:EN~C~LI~SH~DA~T~A~TRA~l/L=Al~ND~"~CYl'I!:Ell:.~"~GEAl1S~~ SEPARATELY mGLISH DAT! ALL GEAIlll _~ sCO':'rrSH ALK EllGLISH ALK ------1

I I I I I I I 'f"l'll I I I I I
llErIl:!1lLAlIDSDAT!
'1'

I I 1I I I r"rT"1 I I I I ~!$~
t:===============:== HCOTTISH DATA :=:========================~~ SCOTTISH ALK.

I I I I I I I I I I I I I I

1. Lm(ll'll COl'.I'OSITIOII
2. ALK
,. 'ilEIGET AT AGE

1. LENG'l'!I COl'.I'OSITIOIi
2. ALK
,. 'ilEIGET AT ACE

BELGIlJll 1. LmG'l'!l COl'.I'OSITIOII
2. ALK
3. 'ilEIGm' AT AGE

1. LmG'l'!I COl'.I'OSITIOII
2. ALK
3. 'ilEIGET AT ACE

1. LmG'l'!l C0l'.I'08ITIOII
2. ALK
3. 'ilEIGET AT ACE

IiEl'EE3LA1IDS 1. LmG'l'!I COl'.I'OSITIOII
2. ALK
3. 'ilEIGET AT ACE

mCLAlID

FIlAIICE

1I0R'iAY
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TAIltE}. 1IBITiliG. IlORTH SEA. KEY TO BASIC DATA.

1960 1961 1962 196} 1964 1965 1966 1967 1968 1969 1970 1971 1972 19n 1974 1975 1976 197711978 f979

~.A..1f CC~!0'N LA...~$S

1. LF:Icml COI!POSITIOIillELGIUK f4- m:LGIAN DATA -
2. ALK I+- m:LGIAN ALKs -
}. lIEIGRT AT AGE f4- ENGLISH DATA -

I I
ElIGLAlID 1. LEZGTII COI!POSITIOIl ElIGtISH DATA

2. ALK SCCIITISH ALKs .. ENGtISH ALKs
}. lIEIGRT AT AGE 1 __ } _ 0.00000808

~' IFIlAIlCE 1. tENGTH COI!POSITIOIl

I I I I I I I I I I I I I I I I
FRENCH DATA --4

2. ALK DUTCll/=IA'I FRmCH

}. lIEIGET AT AGE ALK ALK
1979 DATA 4FRmCH

IlEl'I!mtAJIDS 1. = COI!POSITIOIl llE:'ImlLAlIDS DATA
f DATA

2. ALK llE:'ImlLAlIDS ALKs
}. lIEIGRT AT AGE AVERAGE CF 1968-1970 '\'

1 __ } _ 0.00000808

I I I I I I I I I I I I I I I I I I
SCO'l'tAllD 1. tENGTH COI!POSITIOIl SCCIITISH 'l'RA\IL AJID '<r.'l!EIl' GEARS SEPAllATEty

2. ALK SCCIITISH ALKs
}. lIEIGET AT AGE

~' I I ~USSR 1. LF:Icml COI!POSITIOIl
2. ALK lISSR 'f, AGE COI!POSITIOIlS

}. lIEIGRT AT AGE SCCllTISH 'l'RA\IL DATA

~ I 11 I I I I
llZrImlI.AIll)S 1. LF:Icml ßOI!POSITIOIl llE:'ImlLAlIDS DATA

2. ALK llE:'l!ElU.AllIS ALKs
}. lIEIGRT AT AGE AVERAGE OF 1968-1970

1 __ } _ 0.00000808

Fr" I
SCO'l'tAllD 1. LF:IGTII COI!POSITIOIl SCCIITISH DATA

2. ALK SCCIITISH ALKs
,. l/EIGTII AT AGE

~IAL/S!'Att = r.S=rE3 I I I I
D~ 1. LF:Icml CO!!POSITIOII DAJlISH DATA DAIlISH DATA

2. ALK I--- SCC1l'TISH BmEAIlC!I VESSEt ALKs I--- SC=ISH II.V. ALKs ,I' DANISH ALKs
,. l/EIGRT AT AGE I--- 1 __ 2.9988 _ 0.000007586 r--- 1. _ 2.9988 _ 0.00000758(.1, DAJlISH DATA

I I I I I I

I I I I
GElll'.A!IY 1. LF:Icml COI!POSITIOII I--- BY-eATCHES III SllR....'"'IP FIS!!mIES

2. ALK f4-- LF:IG':'II FRmt:ENCY AJlAtYSIS
,. l/EIGRT AT AGE GEP.!'.AIl ESIIl'.ATEl

1l00000AY 1. = COI!POSITION I--- 1l00000000IAN DATA
2. ALK I--- SCOTTISH II.V. ALK. --
,. l/EIGRT AT AGE

1--11_ -( _ 0'1808,-

• •
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Table 4. North Sea COD. Ratios of numbers
discarded to numbers landed from
human consumption fisheries in sampled
years. Values with asterisks were not
included in the mean.

Age group
Year

I II III

1968 .5}} .0}8 .006

1969 1.610 .1}}

1970 1.177 .065

1971 .866 .110

1972 1.0}2 .098 .007

I97} 1.848 .045 .004

1974 .264 .on
1975 1.1}6 .020

1976 .911 .027

1977 1.6}0 .026

1978 1,200 .424* .012

1979 5.5}9* .29}* .04}

Mean 1.110 .057 .014
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Tab1e 5 HADDOCK North Sea 1972-1979
Estimated no./tonne in Danish industria1 1andings:
No./tonne in total human consumption 1andings

Age 1972 1973 1974 1975 1976 1977 1978 1979 Mean
1972-1979

0

1 13.0 314.1 37.4 17.2 104.3 72.1 102.8 49.0 88.7

2 1.8 1.0 2.16 1.49 3.23 3.96 2.0 .67 2.0

3 .2 0 .68 .36 .79 1.14 .23 .08 .5

4 .05 .03 .32 .04 ~ .24 .04 - .1

5 .02 .74 - - .42 .25 - - .16

6 - 0 .34 - - .16 - - .06

7 - 0 .08 - - - - - .01

8 - - - - - - - '" -
9 - - - - - - - - -

10+ - - - - - - - - -
Tab1e 6 HADDOCK North Sea 1972-1979

No./tonne at age 0 in year t: No./tonne at age 1 in year t + 1
in Danish industria1 1andings

1972/73 1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 Mean

.77 .62 .69 .39 .83 .20 3.8 1.0

Table 7 HADDOCK North Sea. Mean weight at age in Danish
industria1 1andings

Age Mean weight

0 .01

1 .04

2 .18

3 .30

4 .40
5 .42

6 .44

7 .50
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~Jt. :
~~cr' :

}~)l1

7~jO:!.

~'j7n4

6063
2D6:?2
35133

98~:i5

122U4
39ü·76
:5B?J4

_._--------_.._-----------------------------------------------------------------_._--:
Col roCl t,

:ENG ALL.
Data

Ce'l nCl 7
: t![T ALL

!Iata

A~e NUffiber:WeishLI NURlber Wei~ht

o
1

6
1

~-1.0:
11 :
1.2:
1.3:
14:
1. :=j:

92~'1: 0.520
83<;'1: o. B40
5:5~':>: 1.930
1230 3.990
~j4i~ /).550
1~;2 B.3:1.0
:)32 ,?'. 960

07 10.940
JEl 7.91.0
10 12.<'>30,

~) 1.4. 3t.)():
3 15.670!
1 14.710:

15.000:
:l~:i.OOOI

:~0219 0.544:
3435 1.371:
1723 3.()4~j:

327 ~).672:

97 7 .2~.iD:

23 10.b20:
:57 9.848:

7 9.375:
5 9.375;·
4:13.655:
2112.669:
1. ~ 13.65~d

2: 1..1.494:
i,,

Tahle 8 Sample print-out of Document Set (i)
containing input data

---------------------------------f
Wt. :
SoP:

351124
35686

2S'90:i
29790

---------------------------------:



- 12 -
g~~_~~~~~~E~!~~_~~~~!~~~ q~~__!~E!~_~~~_!2II

---------------------_ .. _---------------------------------------- --------------;

..
------1

Col no 5 :
PEN "LL. t

ltat<:! :
Wts <ldJ bv SoF'1

rlo 4
OLL
D<:ta

c-dJ b'''' SoF'

Col rlo 3 Col
:SCO OTHER :BEL

Data
<:!dJ bY SoP'Wts

Lol rlo :?
: seo Tf:oWL

I1<lta
atjJ by SoP:Nos

Ce)l rIo 1
: F f~li TfU,tJL

D<lt<l
:Wts adJ bv Sor':No~..

Nurubcr:Weisht: Nurubcr Weisht:Ase: NlJRlbcr: Weisht I NUII,ber:Weisht: NuruberlWeisht
0: 0.190'
1: 1976: 0.521 420: 0.6:?1 50~8 0.591
2: 6~50: 0.581 576: 1.:?67 6486 0.993
3: 57~: 1.832 840' 2.838 4107 2.269
4 : 3571 3.515 228 5.311 886 4.906
~j 83: 5.357 70 7.139 512 7.1 ~;8

t, 1'" 6.339 31 8.558 81 9.l,34~.

7 3 6.769 31 10.297 54 10.206
Ü 1 8.241 6 10.946. 34 11.387
9 3 10.984: 8 13.727

10 2 12.063: 2 13.377
11
12
13

3:?7: 0.433:
6li61: 1.099:

i.55: :!. 439:
84: 4.549:
47: 5.824:
11: e.520:

6: 7.517:

4735 0.484/,
9832 0.848:
6615 1.766:

593 4.088:
535 6.369:
272 8.741:
435 10.043:
130:1~891:
158: ·06:

:1_ 1'58:
114.030:

28: 14 .131:
28: 14 .131:

14
: 15
:------------------------------------------------------------------------------:
J Wt.:
:SoP:

7511
7501

5784
6063

28622
35133

9855
12284

39076
38714

:-----------------------~------------------------------------------------------:
1------------------------------------------------------------------------------,

Col no 10
: fiLL ALL

Sum of col
:08 09

Col no 7 : Col no 8 Col rlo 9
:NET ALL :rSDDEN ALL :OTHERS ALL

Data Sum of col Raised col
~dJ bw SoP:Ol 02 03 04 05:08

:06 07

Col rlo 6
: EtW liLL

f1ata
:Wts <ldJ bY SoP:Wts

l------------------------------------------------------------------------------
:Ase: NUlTlber: Weisht: NUIT,ber: Weisht: NlJmbcr:Weisht: NUIT,ber' Weisht: NUII,bc r : We i sht

0:
1: 9231: 0.516: 30219: 0.5461 51966: 0.538: 8301 0.538: 60'267: 0.538
2: 8391 : 0.834: 3435: 1.376' 41632: 0.917: 6650 0.917: 48281: 0.917
3: 539~: 1.916: 17'23 : 3.056 19903 2.091: 3179 2.091: 23082: .2.091
.oll: 1.238: 3.961: 327: 5.692 3713 4.412: 593 4.412: 4307: 4.412
51 54·4 : 6.502' 97: 7.284 1888 6.639 302 6.639: 2190 6.639
t:.: 1C'"")' 8.249 23:10.658 58~ 8.750 93 8.750: 675 8.750..... ..:.1

7: 232 9.887 37: 9.883 798 9.980 128 9.980: 926 9.980
s: 87 10.860 7: 9.408 265 10.897 42 10.897: 307 _97
91 18 7.852 5: 9.408 192 12.018 31 12.018: 223 18

10: 10 1'2.537 4:13.703 18 12.830 3 12.830: :?O 12.830
11l 5 14.255 2:12.714 7 13.814 1 13.814: 8 13.814
1'" 3 15.555 1:13.703 32 14.251 5 14.251: 37 14.251~ .
13: 1 14.602 2:14.545 31 14.173 5 14.173: 3() 14.173
14: 14.890: :
1 ~- I 14.890: :.....

Wt. I
SoP:

35424
35t.86

29903
29798

156175
156175

24946
24946

181121
181121

Iable 9 Sampie of print-out of Document Set (ii) containing input
data after SOPs adjustment raised and summed


