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In&oduction

Work during the year has been hamDered by staff shortages in all sections, but fortunately
the customers for our service work have been understanding about the conseque;
inevitable delays. The introduction of new equipment for data entry, data validation,
and word processing is already iTprovinS productivity in those areas, while significani
progress has been made both in the content and distribution of our statistical 6mputer
programs, and in the development of new techniques of statistical analysis.

hecticrl applications

The applications of statistics are diverse, and this is reflected in the wide range of problems
on which we are consulted. Any attempt at completeness would be tedious, and ttre
following paragraphs do no more than illustrate some of the more substantial piec€s of
work.

Fertiliser experiments. Joint work on the relationship between nitrogen concentrafion
in wheat grain and fertiliser nitrogen, using data from past Rothamited e4rriments,
has now been completed, and a pap€r accepted. (Lane, with Benzian, Soils and plani
Nutrition Department) Results from the Saxmundham Rotation II experiment from
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lg6g to 1976 have been analysed to determine the association between yield of the crops

in the rotation (potatoes, sugar beet and barley) and the level of soil phosphorus' Due to
the contrasting iertiliser treatments applied to the plots between 1899 and 1964, there

is a wide rangi of bicarbonate-soluble P U tne soil from about 5 to 65 ppm' The effects

of fresh P fertiliser were also measured'
For sugar be€t and potatoes, the association is best modelted by asymptotic regression,

where yiild increasej strongly with soil P at low conc€ntrations, but levels off to a
plateau at about 20 ppm. Hot euer, there is evidence that potato yields continue to

iise with soil p in somi years. For barley, the strong increase of yield with soil P is only

apparent for concentratilns less than about l0 ppm wlen no fresh ?-is present, and there

is not enough information to model this- Beyond l0 ppm, the yield seems to incr€se
consistently-in some years, but not in others, and is also affectlq by the previous crop

in the rotaiion. (Lane, with Johnston and Mattingly, Soils and Plant Nutrition Depart-

ment)

Ecological soney of Phoridee. The analysis was completed. In-comparing the phenology

of seirat sites, or species, an analysis of variance is unhelpful since main effects and

interactions have litile meaning. This common problem in entomology was solved- by

fitting split-lines to transformeJdata, each parameter ofwhich has meaningful biological

interireLtion. This allows timing and degree of peak abundances to be compared

u"t*^oo ,it"., or species. Analyses of diversity showed all sites could be represented

adequately bi a siigle estimate of cr, an index of diversity. Mo-st spocies had values of
the index'of'aggregation, A, b€twe€n l'5 and 1'7. @erry, with Dr R' H' L' Disney'

Malham Tam Field-Centre, Henderson, Entomology Department and Dr R' O' Clements'

Grassland Research Institute)

Comparison of tnPPiDg methods. Analysis of data on lacervings (Chrysopa -camm)
o.ofus ana data fo' lt79 and l98O have recently become available. Similarities between

Iir iop. tt"o suction traPs, two light traps in woodland, two.light traps in open farm-

iura) i*i been investigited for each of 7 years, using principal coordinates analysis'

fn" igri."ot betwee;the years has been examined by pairwise Procrustes rotations

ani Ui generatisea Procrustes analysis. The results from.thelatter were compared with

,"*fii fio. individual scaling, uiing ma,os now available in Genstat. Analysis is

tr"*"d;t to relate the ordin=ation of the traps oq nrincinal axes to features of the

llenotodof C. carnea as reflected by the traps. Differences between pairs of traps are

lfoif" iLt r than within-pair differinces. This effect was most notic€able in 1975 and

iqi6,'Jt"o favourable weither resulted in large catches throughout the year'--Other

y"*.t, .u"l as 1979 when abundances were low, produced- co-nfigurations that differed

iadically from the conceDsus on the second principal axis. Individual scaling allows

tn"s" iJu. aiff"."nc€s to be quantifled. (Perry, with Bowden, Entomology Department)

Taxonomy of cyst rcmrtodes. Assignation of cyst nematode popr' ations to species may

U" 
"ia"a" 

ty numerical taxonomy' Data concernin€ several -known 
and nominated

.poi"r *".i analysed by standard methods, including single-linkage cluster- analysis,

o^rincioal coordinate anaivsis and canooical variate analysis. Morphological information

irom'both adults and juveniles indicates large separations between major solanaceous

species, but it is not yeipossible to assign new populations to known species with present

data. (Perry, with Stone, Nematology DePartment)

Construction of diagnostic keys. Diagnostic keys were constructed, using our program

Genkey, for: (i) species of the genus So/anarn in Australia (Payne, with Dr D. E' Symon,
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Waite Institute, S. Australia); (ii) species of the genvs Phrtophriera (payne, with Dr C. J.
Shepherd and Dr R. B. Cunningbam, CSIRO); and (iii) for the identification of strains
of the genus Actinomadura, bacteria that cause foot-rot in the tropics. (Whirc, with
Miss M. Athalye, University of Newcastle)

WorL for ADAS. We continue to be concerned with the analysis ofexperiments originat-
ing with ADAS, and, more importantly, with tle summarisation of groups of eiperi-
ments from diflerent sites and years. The work covers both arable crops and animals,
and brief reports on some of the projects follow.

Crop erpcr nuts. A new series of trials has been designed to test nitrogen response in
spring barley with more recent varieties. The use of seven levels ofnitrogen will allow quite
detailed examination of the form of the response curve, and pattern of application in
time will also be tested. (Wood, with Mr P. A. Johnson, ADAS E. Midlands) A similar
series has been designed for winter barley, but here timing includes the question ofdistri-
bution of N between autumn and spring. (Wood, with Mr J. P. Grylls, ADAS Cambridge)

A report was prepared on the 1979 experiments on the timing of N for winter wheat,
an adaptation of those carried out iD 1977 and 1978. Twenty-two sites were involved.
Response curves were fitted to individual sites to estimate the eaonomic optimum value
for N. As with the earlier series, the main interest lay in estimating whether it was better
to apply N all at once or to split it into two or three separate dressings. Over lhe 22
sites, the average leld for the single dressing was about 0.1 t ha-l less than when the
dressings were split, almost the same as was found in the previous years' trials. The
1979 experiments suggested that with only a small total N (up to about lO0 kg ha-l)
it was better applied all at onc!, whereas with 200 kg ha-r three separate applicationi
were better. (Dyer)

A paper has been prepared on the response of ryegrass to nitrogen on chalkland in the
south of England. It describes trials caried out at Bridget's EHF during l97zt-7g;
they were designed to study the yield response, and the etrect of white clover, over the
range 25G475 kgN ha-r. In geoeral the results showed that the optimum values of N
were usually about 50 kg ha-l higher in experiments without clover, with a value of
about 375 kg ha-r. (Dyer, with Mr A. L. Francis, Bridgefs EHF)

Lbcsack experimerts. The statistical service provided to ADAS staff involved in
livestock experiments has beetr fully stretched with an iDcrease of 251 on last year for
both desigo enquiries and requests for analyses and interpretation. Examples ofthis work
follow.

Four Experimental Husbandry Farms have been involved in a coordinaM trial to
evaluate the suitability of pure-bred Canadian Holstein steers for beef production
under two systems: intensive l2-month balley beef at Boxworth, Drayton and High
Mowthorpe, and l8-month grass/cereal beef at Drayton and Liscomtr. Separate farm
analyses have been completed for data on both live and carcass weight, whilsi summaries
over farms for the two systems have been completed only for the carcass data. Results
indicate that the main problem with the Holstein is poor conformation, especially under
the intensive system, and this leads to few aca€ptable carcasses.

The amount of saleable meat from each of 18 joints was measured for ten Holsteitr
and ten Friesian carcasses from Drayton, and results showed that there was less saleable
meat in a side from a Holstein carcass so that although the price per kilogram of saleable
meat was similar the retail value of the Holstein @rcass was 3p kg_l less than that of the
Friesian. (Altman and Garneto
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The proposed new system for deciding the protein requirement. for ruminants will
be basei on the deg,ad;b ity of crude protein in the rumen instead of its digestibility.

One methotl of d;ermining this degradability is to insert polyester bags, containing

ite feea of lnterest, into the-rumen oi fistulated sheep or cattle and then to measure the

iemaining dry matier and nitrogen over periods of time. Data 
-from 

55 trials on cattle

have beei received so far, and many of the feeds involved were forages. Before attempt-

ing to fit curves to this data, the components of variance- between and within animals

wire estimated to see whether they weie similar to those found by other workers using

sheep and concentrated feeds. Thise components have proved to.be unacc€ptably high,

ioi in" fo.ug.t and at present a trial is being desigtred to try to pinpoint the sources of
error. (Altman)

Work'has coritinued with Gleadthorpe EHF on the analysis of poultry and pig experi-

ments. These included temperature aird nutrition trials with turkeys, where increasing

room temperatures over the range l2-26"C progessively depressed food intake and

weight gain, while improving food ifrciency' High'energy diet gave better food conversions

than medium-energydiet. (Sp€chter)
The eflects of t[it i"teniity and iight wavelength were st]rdied on the gowth and

efficiency of food Jonversion of male and female broilers- The wavelengih treatments,

wfricn ichAea coloured light ranging in peak wavelength from 450 to 650 nm and a

Uroua-rp""t-- white lighi of median wavelengh 560 nm,- did lot affect production'

filf,i i,ito.iti". in the ringe 0.7-46.5 lux were tested, and food intake, of female birds

io"pr.ti"rtu., was depresid at the highest intensity. A- tehavioural study checked

to what extent the effect of treatment on production could be explained by observed

aif.."o""r in bird actiYity. A joint paper is being prepared' (Spechter, with Dr C'

Wathes, ADAS, Shardlow)
An investigation has bein started with the aim of predicting egg grades from-bulked

ees ,riist t , 
"uoa 

vice versa. ln order to derive a suitable method, we have studied the

aiiritu-Uor'"na shndard deviation of egg weight for two breeds at various ages' Egg

*";!-nt, i- ti.O. 
"f 

the same breed and age-group are approximately Normally distributed.

Eeisrades can. therefore, be predicted by the Normal probability method for various

;K;;e;G; of the standa;d deviation, and the goodness of fit for the predicted

".Jl"it"f 
grades compared. The prediction of grades. by Normal probability from

;;ight"d -;. "gg 
tn"ightt averaged ouer the whole laying cycle was inadequate' An

"fi.--"ti"" 
ai.tri-U:"tioo]fr"" m.ti'od for bulked egg samples is currently being

investigated. (Spechter)

Suveys
Fertit*er prue'ticc. In this continuing series of surveys done in collaboration with

ADAj' Soil'scientists and representatives of the Fertiliser Manufacturers Association,

" 
i"p..r"rLtir" sample of a6out 1300 farms in England and Wales was used during

igi'ii-pr"U.in".y oii-urcr based on a r€presentative subsample were produced by_ the

;;-"i S;pdb;. and basic tabulations 
-by 

December, despite delays in. fieldrvork in

;;i, ;"6;t accentuated by difficulties'with harvesting spring cereals' (Church'

Elsmere and Leech)-e g.o"raf i"p.ri was prepared on the 1979 survey, and tabulations for individual

I;_"typ" regions were pioa"ceO for circulation to ADAS Regions and for reference.

iah.^;f ."i kech) More detailed reports on methods and timing of individual

ie-rtilir"i appti"ationi to cereal crops, and the associations between previous cropping

and practice were also provided. (Church)

Represenlatite soil sarnlling. Data for a complete lGyear cycle of this survey, in
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which represeotative samples of fields in England and Wales are re-sampled for soil
analysis at intervals of 5 years, were available by the summer, and a report was prepared

on the pH and lime status of soils in England and Wales between 1969 and 1978. There
is little evidence of any general change in soil acidity between 1969-73 and 1974-'18.

However, about a tenth of spring barley crops were grown at pH less than 6 (current
advice gives 5'9 as a critical pH for barley), and use of lime has declined since the period
covered by these data. (Carter and Church)

Other surveys. The main computer analysis of a survey on the use of anthelmintics
in cattle was completed (Leech), and we collaborated in the preparation of a report.
The survey results showed that anthelmintics are widely used in circumstances whete
they are unlikely to preserve helminth-free pastures or significantly to improve livestock
productivity. (Church and Leech, with Dr J. F. Michel, Central Veterinary Laboratory,
and Mr J. O. Latham, ADAS Winchester)

Data on the isolates of the National Milk Quality Survey were collated and more
than 100 summary tables produced. (Leech) Consulting work continued on the British
Sugar Corporation survey of representative sugarbeet fields (Church) and information
from this survey on the incidence of weedbeet in 1980 was summarised. (Le€ch)

Routine analysis

New equiprncnt. The evaluation of data€ntry and word processing systems using
magnetic media was completed. The Jacquard J 100 system was chosen and installed.
It has the advantage that the terminals can be used for either data-entry or word process-

ing. The Computer Department will also use one of the terminals for word processing.
A direct link to the System 4 computer is available, allowing the transfer of files in either
direction. (Alvey, Dunwoody and Todd, with Gledhill, Computer Department) The
Jl00 has good word-processing software, but for data verification we have had to devise

our own programs using the Basic language provided by the system. (Todd) Further
programs have been required to make the link to the System 4 as simple to use as possible.
(Todd, with Higgins, Computer Department) The system has been in use since early
October and has generally proved satisfactory. Operators like the new equipment, which
has improved their working conditions.

Data processing. The service we provide for the punching and verification of data
and their subsequent analysis has again been widely used with at least 124 workers from
other departmeDts and 15 from outside stations submitting jobs. Data comprising l'75
million items were involved, an increase of 17\ on' last year. There was an increase of
40% ia the number of items processed for ADAS (l'02 million compared with 0'73
million in 1979). By contrast, work for Rothamsted users decreased by 4% and that
for Overseas Development Administration (ODA) by l5l. T\e average turn-round
time was 7 days, the same as in 1979. (Dunwoody, Dyer, Smith and Todd)

Th€ory

Ordination betwecu and within groups. Canonical variate analysis allows between- and
within-group variation to be properly combined, but equivalent forms of analysis using
distanc€s other than Mahalanobis-Dz have not been developed. A siguificant steP

forward has been made by working out formulae for inter-group distances given the
distances (however defined) or similarities between all pairs of individuals. Thus group
centroids can be analysed by any selected ordination method and the within-group
variation superimposed by the add-a-point technique (Gower, J. C. (1968). Adding a
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point to vector diagrams in multivariate analysis. Biometrika 55, 582-58r. A preliminary
paper is being prepared. The method is capable of extensive further development.
(Gower and Digby).

Asymnetry. Models have been explored for asymmetric matrices describing immigra-
tion-+migration in animal populations. A paper has been prepared illustrating the use
of previously derived theory to suggest an appropriate form of model for such data.
The basic least-squares approach can indicate the terms required in a model but is,
however, unsatisfactory for a proper statistical analysis. This can be remedied by
accepting the model terms but not the least-squares parameter estimates, which are
replaced by estimates using various forms of generalised Iinear model. The analysis
highlights the relationships between over-parameterisation and unidentifiability, showing
how the inclusion of an extra parameter leads to inseparability of other paiameters.
(Gower, with Dr A. G. Constantine, CSIRO Adelaide)

Multiyadrte metbods. Three established methods of multivariate analysis are principal-
components analysis, the bi-plot and correspondence analysis, and these have so far
been regarded as basically distinct. However all three methods can be described in
terms of the singular-value decomposition of a certain matrix, and thus can be unified
by expressing them as special instances of a more general procedure. The methods can
also be associated with implied underlying parametric models. (Digby)

Non-linear irference. The definition of likelihood-based residuals (Rolzarzsted Report
for 1977, Part l, 304) serves to unify the method of maximum likelihood and the method
of least squares. Differentiation or differencing of the vectors of residuals allows methods
for minimising sums of squares to be applied to the non-linear parameters only in a
model with separable linear parameters, and to models with non-Normal errors, correlated
errors, and even to robust error distibutions. When appropriate stable parameters are
used the speed and accuracy of fitting may be dramatically improved. The method is
based on the idea that the solution locus for separable models when fitting the non-linear
parameters consists only of those points corresponding to fitted values of the linear
parameters, and that for non-Normal errors the data space may be transformed so that
the likelihood-ratio criterion behaves like a squared distance.

Estimates of the defining parameters of curves are often so highly correlated and
asymmetrically distributed that they are of little use, while stable parameters may not
convey the essential algebraic form. As a compromise partially stable parameters may
sometimes be defined with interpretable forms and low correlations.

A study of the various roles of parameter transformations in non-linear modelling
has been published (Paper 28). The main Dew results relate to automatic correction
for asymmetry in a line search for an optimum, and transformations to straighten
curved valleys in a two-dimensional subspace. (Ross)

Fitting differentiel eqlotiotrs. A fast method of fitting first-order differential equations
ofthe form y':/(y,0) was developed. The model is fitted in stages, first using observations
instead of expectations to compute 7', and to obtain rough estimates of parameters,
then repeating the process using the fitted values previously obtained. The method
compares very favourably with the more obvious method of solving the equation for
each value of the parameters, which can be very unstable in optimisation. Linear para-
meters, including the initial value or boundary conditions, may be treated as separable.
(Ross)

no
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Dual polyclaves. A polyclaye is a set ofpunched cards (or its equivelent) used to identify
specimens from a known set of taxa. It has the advantage that the user is not forced to
examine a fixed sequence of characters-as io the identification key-but is free to
examine any convenient character. However, the polyclave gives no guidance about
lvhich character to examine next during an identification. This deficiency can be overcome
by using a dual polyclave, which indicates how each character separates the taxa not
eliminated by the characters already observed (Pqer 22). (Payne and White with Mr
R. R. Lamacraft, CSIRO Adelaide)

Estination methods for generalised linear models (GLMs). The standard method of
estimation, as used currently in Genstat and GLIM, may require prohibitively much
computer space for large problems with many parameters. Investigation has begun of
non-matrix-based methods for maximising the likelihood of GLMs. This includes the
method of cyclic ascent. A class of such methods has been defined and although, for
some methods in the class, convergenc€ results have been obtained for the solution of
standard linear equations, few results have been obtained for the csse where the weights
alter at each cycle. Nevertheless, the possibilities seem encouraging and a paper is being
prepared. (Baker, with Mr M. R. B. Clarke, Queen Mary College, London, and Dr
D. Ratcliffe, cslRo Brisbane)

Stetistical progranming

Gertat. The number of licensees has risen from 103 to 136 sites, now in 25 countries.
The new licensees were organisations in the UK (19), the rest of Europ (6), Australasia
(4), Africa (2) and N. America (2). The handover of the disribution of the program to
the Numerical Algorithms Group Limited (NAG) was completed, and the new scheme
is now working well. (Alvey and Watson)

f,sreare& Versions of release 4.02 were completed for the CII Iris 80 (Mile A. Bouvier,
Jouy-en-Josas, France) and the Honeywell (under GCOS). (Mr J. S. Lemon, University
ofAberdeen)

Release 4.03 was made available on the 470-later than hoped-in July; it contains
a major extension for time-series analysis (see below). Yersions for the IBM 370 and
similar machines (Mr N. Mclaren, University of Cambridge), Prime (Simpson), CDC
6000 series (Dr P. A. Baghurst, CSIRO Adelaide), DEC Vax (Mr A. Nairn, University
of Stirling) and Honepvell (GCOS) (Mr J. S. Lemon, University of Aberdeen) are now
being distributed. That for the CII Iris 80 is now complete, and it is expected that yersions

for CDC 7600, ICL 2980 and the DEC-10 will be ready for distribution early in 1981.
Conversions are in progress on the Modcomp Classic 7870, Telefunken TR 2140, Honey-
well (Multics), Xerox Sigma 6, Haris and HP 3000. If all these conversions are completed
Genstat nill be available on 22 different machines from 18 manufacturers.

New facilities. The principal addition to release 4.03 is a set of new directives for
time-series analysis of the kind popularised by Box and Jenkins. The facilities include
(i) a set of functions, such as sample and partial autocorrelations, useful in model selec-
fion, (ii) directives for filtering and preliminary estimation, (iii) univariate estimation and
forecasting using ARIMA models, and (iv) multi-input estimation and forecasting
using transfer-function models. There are extensive sets of options for controlling the
iteration during estimation and for saving parts of the output. We are greatly indebted
to Dr G. Tunnicliffe-Wilson of Lancaster University for desigaing this section of Genstat
aDd for implementing the algorithms. P. W. Lane wrote the interPreters and embedded
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the algorithms in the system. Careful initial planning resulted in a relatively trouble-free
incorporation of a major new feature to the program.

Other new facilities include a directive for producing histograms, new functions for
tables, and automatic checking for consistency where structures have other structures
as attributes, (Alvey, Simpson and Watson)

Docanefiation ad sappnrt. An introduction to Genstat on video-tape has been
prepared in collaboration with the Audio-Visual Unit of London University. The first
tape has been filmed and the second is about to be started. (Alvey and Lane, with
Dr D. Clark of the Audio-Visual Unit)

A primer is being written to provide a simple introduction to the basic ideas in Genstat,
and to serve as a way in to the main manual. (Lane and Alvey, with Mr N. Galwey,
University of Cambridge)

A set of forms has been prepared to aid users with the specification of certain standard
analyses. The user fills up the form according to the instructions provided and at the
end has a complete Genstat program which he can present to the computer. Forms have
been designed for basic statistics, canonical variate analysis, contingency tables, analysis
of simple designed experiments, non-parametric statistics, principat-component analysis,
probit analysis, regression, simple graphs and histograms, and tabulation. (Alvey)

Genstat was displayed by NAG as part of their stand at the COMPSTAT 80 conference
in Edinburgh in August. Daily demonstrations, using the interactiye version on a Prime
computer at ABRO, altracted considerable interest. (Digby, Lane and Payne)

Introductory courses were given to ADAS at Guildford, also in London, Aberdeen,
Reading, Bristol and Nottingham. (Alvey, Digby, Lane and Simpson, with Dr S
Evans, University of Bristol)

Genkey. Release 3.02 was completed. New facilities include the incorporation of
improved test selection criteria for tests with different costs; the construction of keys
to identify the goup to which a specimen belongs, based on data describing individual
group members rather than group summaries (Rothamsted Report for 1979, Part l,
250); the construction ofdual polyclaves; and improvements to the printing ofdiagnostic
tables. @ayne and White)

Mrximum Ulelihood Program (MLP). Interest in MLP continues to grow and by
November 1980 it was being used at over 20 sites. Version 3.06, which was released with
the new Manual has been or is being converted for the following machine ranges:

TCL 4.7O
IBM 370
PRIME
ICL 2980
UNIVAC
Amdahl
Honeywell Multics
Burroughs
cDc
Nord

Rothamsted
Cambridge University
Edinburgh RCC
Edinburgh RCC
Copenhagen
l-eeds University
Bristol University
Otago, New Zealand
Manchester RCC
Reading University

The package was demonstrated at COMPSTAT 80 in Edinburgh, and a poster and
a new prospectus were prepared. Various minor amendments were made following
tests on different machine ranges and exposure to a wider class of user-

Version 3.07, now being developed, provides the major enhancement of an alternative
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optimisation algorithm based on the Gauss-Newton method applied to likelihood-based
rCsiduals; this will allow problems with more parameters to be fitted, space permitting.
Other important additions are a set of regression functions that can be used within models ;

these allow, amongst other things, parallel curve analysis to be extended to general

models and local smoothing functions to be 6tted to irregularly spaced data. Automatic
plots of general models were added, and some initial-value procedures were improved.
(Ross and White)

Generalised linear interactive modelling (GLIM). Release 3 of GLIM (distributed
by NAG) is now to be found in over 300 centres throughout the world, and versions
aie available for 25 machine ranges. Release 4 has been under development during the
year, incorporadng suggestions from users together with new features defined by the
originators. The opportunity has been taken to modularise the code further and to
remove restrictioni on, e.g., directory size, by moving to a dynamic space-allocation
system. In addition provision is being made for alternative kernels within the system,

whereby, for example, the existing kemel for fitting generalised models (GLMs) could
be replaced without difficulty by one for analysing data from designed experiments-

The 'housekeeping' routines for release 4 are virtually complete; these include an
item recogliser, routines for space control and garbage collection, for input and output
control, and for the compilation and execution of macros. (Ba"ker) The code for GLM
model specification aod fitting is complete, and awaits incorporation. (Mr M. R. B.
Clarke, Queen Mary College, London) New facilities include declaration of standard
order for units, user-defined contrast for indexing factors, the inverse Gaussian dis-
tribution for errors, the use of a grouping factor to produce within-group analyses, and
the Givens algorithm as an altemative to the existing Gauss-Jordan one for fitting GLMs.
(Baker and Nelder, with Mr M. R. B. Clarke)

Work on an alternative kernel to provide the Genstat algorithm for the analysis of
designed experiments has resulted in a common basic set of routines usable in either
package. In addition interpreters and other linking routines have been written to imbed
the algorithm in the GLIM framework. (Baker and Payne, with Dr J. D. Henstridge,
University of Westem Australia)

Contributions have been made to the GLIM newsletter and a set of conversational
examples for teaching the use of the package has been developed and successfully used

in courses. (Baker and Nelder)
Macros have been developed to handle control mortality in probit analysis, for

Wadley's problem, and for using Wedderburn's solution to the problem of a model
specified in terms of constraints. (Baker)

Rothrmsted General Survey Progrem (RGSP). We helped in the preparation ofa new
manual for Part I of the Rothamsted General Survey Program (RGSP, Mark 2). The
Mark 2 release includes improved facilities for data input and validation, also table-
manipulation subroutines which aid in calculation of sampling errors, especially for
hierarchical data. (Church, with Beasley and Yates, Computer Department)

Future deyelopm€nts. So far our progrzrms have been written in Fortran, a language,

which though still widespread, increasingly looks its age- There is little doubt that with
modern highJevel languiges. statistical progmms would be easier to write, and to main-

tain. Unfortunately the Babel of languages is as great as ever, and availability on many

machines of efficient compilers remain both a necessity for us and a condition that is

hard to fulfil.
In conjunction with the Division of Mathematics and Statistics, CSIRO (Australia)'
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a project is under way to evaluate several high-level languages with respect to our needs,
some of which are discussed in Paper 20. Attention will be paid to ease of definition of
complex data structures, the amount of code generated by the comPiler and effciency
of execution. (Nelder, Payne and Simpson)

Commonwealth antt Overseas

The task of our ODA-sponsored unit remains the provision of a biometric service for
agricultural research workers, primarily itr countries where ODA supports projects.

Oyerseas visit. One visit was made in 1980, by D. A. Preec€ to Tanzana for 16 days
in May-June. He visited the Oilse€ds Research Project, Naliendele, and the Cotton
Research Project, Ukiriguru. Discussions with the Project Leader at Naliendele helped
to clear up statistical matters that had led to difrculties in postal correspondenc€ between
Naliendele and Rothamsted. Preece also met several of the British workers involved
in the Lindi/Mtwara Regional Integrated Development Programme (RIDEP). At
Ukiriguru, he had detailed discussions about the layout and statistical analysis of the
batanced-lattice experiments in the cotton-breeding programme. He also discussed
other statistical matters with thrce of the British ODA-funded staff at Ukiriguru and
assessed the computing ne€ds of the cotton programme.

Wortr on ODA projects. Most of this work concerned the design and analysis of agricul-
tural experiments. The experiments were otr many crops (including maize, rice, wheat,
triticale, millet, sorghum, cowlxa, groundnuts, sesame, sunflower, cotton, tobacco,
sugar, tomatoes, potatoes) and were in many lands (Belize, Bolivia, Botswana, the
Falktand Islands, the Gambia, Ghana, Kenya, Malawi, Nepal, Paraguay, Sierra Leone,
Sudan, Tanzania, Uganda, Zambia).

Unsatisfactory data-recordiog was again a matter for serious concern. Some of the
problems encountered involved the degree of precision to which data were recorded.
Morc alarming, however, was the presence of salient anomalies in several sets of data-
anomalies that the experimenters had overlooked but which were sufrcient, if not taken
into account, to distort the overall results seriously.

K. Ryder produc€d a Genstat macro specifcally for the many balanced lattices
analysed during the year, and he mounted computer Programs wdtten by Professor
S. C. Pearce (University of Kent at Canterbury) for the 'post mortem' analysis of field
experiments.

Intersopping. Janet Riley continued compiling her bibliography of intercropping,
and entered into collaboration with Dr R. Willey and Dr C. Floyd (ICRISTAT) in
connection with this. Mr R. Mead (Department of Applied Statistics, UniYersity of
Reading) and Riley complercd a paper entitled 'A review of statistical ideas relevant
to intercropping research'.

Collection of intercropping data from institutes and from published papers is being
continued. This is vital to the furtherance of statistical research. (Riley)

Precision of ilotr. This is a topic on which most statistical textbooks and courses are
silent, but on which agricultural experimenters need clear and well-founded advice. Rel-
evant theory in the statistical literature seemingly relates only to data recorded with a
'satisfactory' degree of precision, and to providing a rough indication of what may bc
taken as 'satisfactory'; no literature has been found on the possible consequences of
using an insufficient degree of precision. Empirical investigations of the problem have
been started. (Preece and Riley)
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Visitors rDd Elilitrg. More than 30 visitors werc received, including various workers
from ODA projects. These visitors were concerned with agricultural work in Bolivia,
Botswana, Ecuador, the Falkland Islands, the Gambia, Ghana, Indonesia, Iran, Japan,
Kenya, Malaysia, Nigeria, Paraguay, Sierra Irone, Syria, Tanzania" Trinidad and
Tobago and other Caribbean countries, Turkey and Zimbabwe.

An Ethiopian student, Mr I. Bekele, and an ARC bursar, Ms Brenda Roberts, spent
training periods with the Unit during the summer.

Stefr end visiting worhers

We were saddened by the deaths of R. H. Wimble in July after 10 years in the DePartment,
and of Mrs. Betty H. Mayton after 5 years. J. G. Pearlman, S. A. Watson, P. J. Zemroch,
Linda C. Bassill and Gillian M. Carter left during the year. J. Wood spent 3 months at
the University of Western Australia (February-April)-

J. A. Nelder visited the National Institute of Health (Washington, DC) and Bell
Telephone Laboratories (Murray Hill, NJ) in March, and in May he gave an invited
paper at the Journ6es de Statistique held at the Universit6 Paul Sabatier, Toulouse.
He attended the 8th World Computer Congress in Tokyo and Melbourne in October,
followed by a visit to the Division of Mathematics and Statistics in CSIRO at its branches
throughout Australia.

J. C- Gower was an invited lecturer at the Pyschometric Society meeting in Iowa
City in May and lectured also at Yale and Princeton Universities and at Bell Telephone
Laboratories (Murray Hill, NJ). With P. G. N. Digby he gave an invited lecture to the
Conference on Graphical Methods in Multivariate Analysis held in Sheffield in March.
Jill F. B. Altman also attended.

The Department was strongly represented at the ARS Statisticians Conference at
Warwick University in July, J. A. Nelder and D. A. Preece giving talks, and also at
the COMPSTAT 80 meeting in Edinburgh in August. There Baker, Paytre and Ross
gave papers (Papers 12, 20 and 28) and all helped in demonstrating our programs.

G. J. S. Ross gave talks to local groups of the Royal Statistical Society in Exeter and
Newcastle, and presented a paper at the ARC Crop Modellers Conference in Little-
hampton (Paper 29). J. N. Perry addressed the Mathematical Ecology Workshop ofthe
Biometrics Society at Cambridge, and was a discussant at the April meeting of the
Royal Entomological Society on mathematical modelling. J. Wood gave a paper at the
l5th Colloquium of the International Potash Institute at Wageningen, Holland.

Dr A. G. Constantine returned to CSIRO Adelaide in April after a year in the Depart-
ment. Dr J. D. Henstridge from the University of Western Australia joined the Depart-
ment in September for 4 months, and in December Mr J. E. Chiria from Namulonge
Research Station, Uganda,joined the ODA Section for 3 months.
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