
MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH
i

Tag u n g s b e r ich t 8/1981

Medizinische Statistik
8.2. - 14.2.1981

Die Tagung fand unter Leitung von Herrn J. Berger (Hamburg)
und Herrn E. Walter (Freiburg) statt.

Wenn auch im Mittelpunkt der Vorträge Probleme der klini­
schen Prüfung standen, so reicht doch das Spektrum der Vor­
"träge in alle Teilbereiche der medizinischen Statistik.
Am Dienstag abend wurde in einer zusätzlichen Sitzung ~lS­

gehend von einem Referat von Herrn Immich ausfUhrlieh Uber"'
kliniche Prüfungen diskutiert. Am Donnerstag abend wurde in
Kurzreferaten die Situation des Unterrichts in Biomathematik
für Mediziner in den einzelnen Ländern dargestellt: Frank­
reich (Frau Hoang) , USA (Mantel), Großbritannien (Anderson),
Niederlande (RUmke), Österreich (Bauer), Schweiz (Riedwyl),
Bundesrepublik (Abt). Dabei zeigte es sich, daß in allen
Ländern mit Ausnahme der Bundesrepublik der Unterricht in
den ersten vorklinischen Semestern stattfindet.
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Vortragsauszüge

K. ABT:
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On the non-validity of elementary null hvootheses rejected
at the nominal significance l·evel of- the "Rüger-Test"

Rüger (Metrika 1978) proved that in testing N elementary
null hypotheses H ., i = 1,2, ••• ,N, each at level a* (special

01 .
ease of his theorem with levels a i *, i=1, •.. ,N), a sharp
upper bound for the probability a of rejecting the valid
global null hypothesis HolAll N Hoi validl, when testing ~
H against H11 Not all N H . validl under the condi'tion ofo 01.
m~M of the NH i to show significance at a*, is given by
lX::oMin (~ lX*; 1).0 From this and with prechosen lX, lX*=~lX
results as nominal significance level for each of the N

tests.

The experimenter likes to know whether the m*~M rejected
Hoi are non-valid. Assuming that he will 'aecept a.prechosen
number eN among the m* rejected Hai to be valid, a coefficient
q=q(N,M,c,a,nmax ) is derived such that the probabi~ity 0+
rejecting Ho at level a'=qcxs a if m Hai' O<m<M-cN, are non­
valid among the m*2: M Hai' each rejected at q cx*:S a* = ~ (x,

is kept belaw aprechosen value "max' for ex. n max = 0,10.

J.A. ANDERSON:

Logistic methods for prediction in medicine

Logistic discrimination provides a fairly easy way cf ma- ~
king clinical inferences or decisions. Suppose that there .-,
are two diseases (H1 and H2 ) and p variables xT= (x1 ,x2 , ••• ,xp )
under consideration as potential discriminators. The only
assumption is that the conditional probability of H1 given!

z
pr( H1 Ix )·=~ ,

'" 1+e

where z=ßo+ß1x1+ ..• +ßpxp. Here ßo ,ß1 , ••. ,ßp are unknown para­
meters that are to be estimated fram the data, using the
likelihood principle. The prediction variables (x

j
) may be

continuous or discrete.
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An example of the method is given for the pre-operative
prediction of post-operative deep vein thrombosis in
gynaecological surgery. This is used in a prospectiv~ study
to aid the decision about preoperative, prophylactic treat­

ment.

Extensions of the method to three or more disease groups and
ordered disease categories are introduced and inferential
problems are described which suggest the use of penalised
maximum likelihood estimation.

P. ARMITAGE:

Cross-over Trials

Cross-over Trials with two treatments, and two periods of
administration for each patient, are increasingly used f~r

small trials of treatments for short-term alleviation of
chronic diseases. The usual Gaussian model gives t-Tests
for treatment (T) and period (p) effects based on within­
subject variation, and at-Test between subjects for the
interaction (TP). The latter is not necessarily done to
differences in carry-over effects. Equivalently, the data
may be analysed as a split-plot experiment. Baseline rea­
dings, immediately befare the first period and during the
washout period between treatments, may be used as covariates
(a) to improve sensitivity of.the TP test, and (b) to im­
prove sensitivity of a test between treatments based on the
first period only (which may be necessary if TP exists). A
short example illustrates the danger of removing from the
analysis patients with incomplete readings. The consequent
bias may be wrongly interpreted as a TP effect.

P. BAUER:

Zur Qualitätskontrolle in Beobachtungsreihen

Es soll geprüft werden, ob die sequentiell anfallenden Beobach­
tungen x1 ,x2 ,x3, .•• unabhängige Realisierungen einer mit be­
kanntem Erwartungswert e und bekannter Varianz ~ normalver­
teilten Zufallsvariablen sind. Eine Zusatzforderung ist dabei,
daß das Auftreten von Abweichungen von diesen Voraussetzungen
nach möglichst wenigen Beobachtungen erkannt werden soll.

                                   
                                                                                                       ©



- 4 -

Dieses Problem tritt etwa in der Qualitätskontrolle im kli­
nischen Laboratorium oder in der laufenden Kontrolle von
b~lastenden Umweltfaktoren auf.

Es wird eine Übersicht tiber Methoden zur Entdeckung von Ab­
weichungen im Erwartungswert e auf der Basis von Mittelwerts­
karten, gleitenden Summen, geometrisch gewichteten kumulati­
ven Summen sowie kumulativen Summen gegeben und auf einige
jüngere Entwicklungen eingegangen.

J. BERGER:

Analysis of categorial date by linear models

For analyzing contingency tables log - linear models are now
"in". However there exist two disadvantages of this technique,
o ne is that the models are limitated to a hierarchical proce­
dure and on the other hand the interpretation of the estimated
par~eters is difficult to unterstand by the consumers. An
alternative approach, specially i~ you are mainly interested
to find out how adependent variable is influenced by a given
set of other variables, is the modified weighted least square
regression model (Grizzle, Starmer, Koch 1969)

M- 1F =M-1Xb + M- 1E

with F vector of the function of the dependent variable, X
the design matrix, b the coe~ficient vector, E the vector of

. the error terms and M a weight matrix with the characteristic
M=MT and MM=V(F), V(F) the covariance ~atrix of F.

If a suitable coding for the categories of the independent 4It
variables is used the estimated coefficients are submittedto
an effect interpretation comparable to the analysis of variance
and interaction terms can be formulated in the design matrix
as conditional main effects, so that the consumer has na diffi­
culties in understanding the results cf the analysis. The
feature is ll1ustrated on data where the log linear model
didn't led to a simplification of the underlaying structure.
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E. BRUNNER:

A three-factor mixed model for ordinal data

Gegeben seien n Objekte (unabhängige Versuchswiederholun­
gen), je Objekt p verschiedene Behandlungen, die jeweils
von denselben m Prüfern in eine Rangfolge gebracht werden.
Die Faktoren "Behandlung" und "Prüfer ll seien fest; eine
Wechselwirkung zwi,schen Behandlung und Prüfer wird nicht
angenommen. Man erhält das Modell:

Yijk =~ + cxk + Bj + Tl i + Pik + Wij + E: ijk ,

für jede Stufenkombination (i,k) werden die Ränge von 1

bis p vergeben:
p .

R·· k = I: c(Y.ok-Y··'k),c(x)=Ofürx<O
l.J JO 1-1 l.J l.J

- und 1 für x ~ O.

Zum. Testen der Nullhypothese Ho: B1 = ••• = Bp wird die Sta­

tistik R. j . gewählt, und man erhält unter einigen Regula­
ritätsbedingunge~an das Modell, daß die quadratische Form

p (- -)2
j:1 R. j. - r

~ =n2 (p-1)
n p _ -)2
L L (R .. - r

1=1 j=1 l.J.

verteilt ist. ~ ist nur asymptotisch verteilungsfrei, da

die Korrelationen der Ränge zwischen den Prüfern unbekannt
sind und aus dem Experiment konsistent geschätzt werden
müssen.

K. DIETZ:

The Shanghai model for vivax malaria

During a course on Mathematical Models for Infections
Diseases which was organised by the World Health Organi­
sation fram 13-24 October 1980 in Shanghai the participants
developed a ~ew model for the transmission and control of
vivax malaria. The parameters have been estimated partly
from historical data on artificial infections in volunteers,
partly from present day records of mosquito density. The
different threshold theorems for constant and for periodic
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contact rates hold. The model takes into account nonhomo­
geneous participation of the population at subsequent drug
applications.

L. EDLER:

Median und arithmetisches Mittel zensierter Beobachtungen

Liegen zensierte Daten, z.B. zensierte Überlebenszeiten,
vor, so sind Median oder arithmetisches Mittel sowohl al­
ler als auch nur der unzensierten Beobachtungen verzerrte
Schätzungen. •

Betrachtet man den Median M oder das Mittel ~ als Funk-
tional der Oberleb~nsf~tion.~ : M= S-1 ( ~) bzw. IJ. = /coS(x)dx

so erhält man Schätzer M bzw. ~ indem man S z.B. durch den
A

Produkt-Limit Schätzer S ersetzt. Mittels der simultanen
Konfidenzbänder von Hall und Wellner (1979) für S lassen
sich leicht auch Konfidenzschranken für M und weiterer Quan­
tile ausrechnen. Eine Schätzung von ~.über die empirische
Überlebensfunktion ist schwieriger. Ansätze von Sander (1975)
und Susarla und van Ryzin (1980) werden skizziert. Eine an­
dere Möglichkeit einer unverzerrten Schätzung von ~ besteht
darin, die Beobachtungen so zu transformieren, daß die Ver­
zerrung verschwindet. Mit Hilfe der Restlebenserwartung kann
man ·50 zu einem plausiblen Schätzer kommen, über dessen
E~genschaften allerdings wenig bekannt ist.

U. FELDMANN :

On a fishery problem discussed in Biometries

P. Sprent and G.R. Dolby (Biometries 1980) discussed the
use of lawlike relationships in fishery research.

They stated that the Maximum-Likelihood-Estimator in the
cas~ of linear functional relationship has poor asymptotic
properties (inconsistency) and special empirical parameters
(geometrie m~an slope, coefficient of correlation) bave no
statistical interpretation in tbe functional model.

In this paper, one was reminded of the fact, that the
linear structural relationship approa~h doesn't have this
disadvantage.

•
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vi. GUNSELMANN :

Schätzung der "crude survival probability" bei (abhängigen)
konkurrierenden Risiken in Anlehnung an Kaplan und Meier

Auf eine. Population mögen k ~ 2 Todesursachen einwirken. Im
Zufallsvariablenvektor (T,J) sei T die Überlebenszeit und
J die Todesursache. Es wird das Problem behandelt,
P{T<t, J=j) für alle t~O und alle j=1,2~ .•. ,k auch im
Fall von"censoring n zu schätzen.

Unter gewissen Unabhängigkeitsannahmen ~Ur das censoring
werden Schätzer der für t~O definierten Funktionen
P{T< t, J = j) für jedes j =1,2, ••• , k vorgeschlagen mt~ der
Eigenschaft, daß ihre Summe über j zu jedem Zeitpunkt t
dem Kaplan-Meier-Schätzwert für peT< t,.) entspricht. Der
vorgeschlagene Schätzer erweist sich als Maximum) Likelihood
Schätzer im Sinn von Kaplan und Meier.

J. HERMANS:

A calibration problem in microbiologv

In clinica1 microbiology one has to determine the suscepti­
bility to antibiotics of strains of bacterla. Two quanti­
tative methods are avai1able. A dilution method, 1eading to
a minimum inhibitory concentration (MIC), and a diffusion
method, leading to an inhibition zone diameter (ZD). In
practice one has to relate the zn (routine determination)
to the MIC (reference determination). Ta the MIC values are"
associated break-points (usually two), indicating a
susceptible category (lo"w va1ues), aresistant category
(high"values) and an intermediate category (doubt whether
the drug is effective).

Relating ZD to MIC is commonly done with linear regression
analysis. Several advantages and disadvantages of the use
of regression analysis in this context will be discussed.

P. IHM:

Clusteranalyse bei Beobachtungsdaten

Dateien von Beobachtungsdaten geht im allgemeinen die häu­
fig bei Datenanalysen vorausgesetzte Rechtecksgestalt ab.
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Ein Beispiel stellen Krankheitsverläufe bei Pat~enten dar,
die zu verschiedenen Zeiten auf mehr oder weniger verschie­
dene Weise untersucht wurden. Es besteht kein Zweifel, daß
ein Arzt die Ähnlichkeit von Verläufen beurteilen kann.
Wie soll man diese Ähnlichkeit aber messen? Relativ ein­
fach ist die Lösung bei Vorliegen einer Faktorenstruktur.
Eine Methode wird vorgestellt.

w. KÖPCKE:

Repeated significance tests with censored survival data

Legal and ethical considerations lead to the necessity of
interim analysis and early stopping rules in clinical
trials. It can be shown that six teststatistics developped
for censored survival data (Armitage (1960), Breslow (1972),
Canner (1977), Gehan (1965), Peto (1979), Pocock (1977» are
very similar under certain conditions. According to a

suggestion by Pocock (1980) to perform interim analysis
after an equal number of observed deaths i t can be shown
by simulation that the best strategy (a end ß error, mean
stopping time) is to test at least five to ten tlmes.

W. LEID1ACHER:

Recent developments in' Configural Freguency Analysis

A short outline cf Co~igural Frequency Analysis (CFA) cf
Krauth and Lienert is given. Then, the relationship be­
tween CFA and the log-linear model is shown. CFA can be
looked at as an analysis of residuals in the model cf
total independence of all variables. Strategies are ~
suggested, which allcw for analysing the structure cf
dependencies, which causes an outlier (type) detected
by the CFA. In this manner, the advantages of both methods
are combined to an efficient data analysis. Then, an
improvement of the binomial tests of CFA is given; the$e
alternative test are based on the generalized hyper­
geometrical distribution of a cell frequency and are
not conservative. Finally, it is suggested te werk with
the Holm method instead cf the Bcnferroni methode

L _
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N. MANTEL:

Cautions on the use of medicsl data bases

A survey of striking examples is given which show a bias
if the relative risk 1s estimated from existing data
bases.·I! one does not take into account the selectlon
mechanisms leading to the inclusion of the d~ta into
the study even contradictory interpretations can suggest
itself depending on the model used.

J. MICHAELIS:

Prospective study on pregnancy and.child development
(evaluation problems and recent results)

From 1964 until 1972 15 000 pregnancies were .recruitet
far the study ~y 21 cooperating obstetric and paediatric'
clinics. The study may be d~scribed as a prol~ctive

cohort study with some retrolective elements. Evaluation
problems are due to the lenghthof the study, lack of
hypothese~ at the beginning and methodological diffi­
culties. Evaluation strategy consists out of exploratory
and confirmative data analysis. Results are demonstrated
for the analysis cf teratogenicity of sexual hormons and
antinauseant drugs taken within the early period cf
pregnancy. Calculation of corresponding odds ratios end

appropriate confidence intervals based on matched pairs
gives evidence of the safety of those drugs.

D. MORGENS'1!ERN:

Der i-Test fUr die Multinomialverteilung bei fehlenden
Beobachtungen mit Anwendung auf Kontingenztafeln

Wenn"N1,· •• ,Ns multinomial (n,P1 ••.Ps) verteilt sind, soll
Pi=TTi (9) geprUft werden, ohne (oBdA) N1 (und n) zu be­
nutzen. Die ~edingte Verteilung von N2, ..• ,Ns bei festge­
haltener Summe und die gewöhnliche x2-Test-Theorie führen
auf die Ubliche Testgröße und Maximum-Likelihood-Schätz-

" .TT 1 s
Gleichung, wenn die Schätzwerte N1 =~ ( LN.) und

-'"1 2].
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A 5
Tl = N1 + L Ni eingesetzt werden; Freiheitsgrad = s-2-r. Der
Nichtze6tralitätsparameter wird angegeben und Anwendungen

auf die a x b - Tafel, wo der bekannte Victor-Schätzer ent­
steht und wo auch zusammengefaßte Felder sein dürfen, wer­
den besprochen.

A. NEISS:

Remarks on sampIe size determination for clinical trials

The problems which arise in sampIe size determination far. ..

clinical trials is demanstrated by a stUd~ in which the
authar was involved as the statistical consultant. The fol- ~
lowing topies are discussed: the chaice cf the· criterion to
measure the ef~ect of the therapies, the formulation of the
mathematical model and the hypotheses to be tested, the choice
cf the statistical test, the derivation of the (asymptotic)
power function and the formula for the sampIe size as a func- .
tion cf the power 1-8, the significance level ~, the difference
~ of the effects which is of rnedical importance and the pro­
babili ty p of success for o.ne of the both treatments. It is

shown that the main problems are not mathematipal onesbut
problems like how to choose appropriate values for a and ß.

Adecision theoretic approach to this problem is discussed.

S.T. POCOCK (vorgelesen von P. ATmitage):

Interim analyses for clinical trials

Interim analyses of lang term clinical trials are useful
ways of improving the adherence to protocol end methods
cf data processing, and they permit early detection of
large differences between treatment effects. However, if
repeated significance tests of a null hypothesis.are done
at different stages of the accumulation of data, the
'overall' significance level for the whole procedure will
exceed the nominal level for each test. For given power
requirements, and a given numer of interim analyses,
'group sequential plans' are available, which use the
same 'nominal' level troughout. These are based on a
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Gaussian distribution of response, with known variance,
but are robust for other situations. Plans which use small
probability levels for early stages may be attractive, but
have larger average sampIe number against alternatives for
which the power is high.

P. ROEBRUCK:

Zur Varianzkomponentenschätzung in regulären linearen Mo­
dellen

tIt Das Problem der nicht-negativen Schätzung von Varianzkompo­
nenten wurde von J. Hartung kürzlich in recht befriedigen­
der Weise gelöst, indem er die Existenz und Eindeutigkeit
der ~nimum-Norm-Minimum-Bias-nichtnegativen-quadratischen

Schätzer bewies. Die Berechnung dieser" Schätzer ist jedoch
nicht ganz einfach; sie führt selbst für balancierte Model­
le auf nichtlineare Gleichungssysteme. A. Infante hat Lö­
sungen für eine Reihe von balancierten Modellen explizit
angegeben. Hier wird gezeigt, wie man die oben genannten
Schätzer in der größeren Klasse regulärer Modelle meist
durch einfache Überlegungen erhalten kann. Auf dem Weg da­
hin fällt noch eine einfache Darstellung der Minimum-Norm­
erwartungstreuen-quadratischen Schätzer für diese Mode+le
ab.

CHR.L. ROMKE:

Comparison of two proportions in twophases

Outlines are given cf a procedure for comparing two pro­
babilities P1 and P2 (P1 ~ P2) in two phases. At first two
sampIes are compared wi th n = 20 each if the anticipated
difference between P2 and P1 "i5 ca. 0.30, or n = 40 each
if it 15 ca. 0.20. The trial 1s only completed with the
required sampIe size (given P1 ,P2'cx = 0.05 one-sided, and
ß = 0.05) if there are more successes in the second sampIe
than in the first one. Some simulations showed that with
this procedure and with the usual test, the influence
upon cx i5 5mall, and the influence upon ß 1s acceptable.
This procedure has the advantage that ca. 55 % of the
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trials will be stopped'at the end of the first phase if

P2 = P1' whereas the lass of power 1s < 5~. Especially for
clinical trials this may be an attractive property.

Preliminary results show that for, a two-sided test with
anticipated Ip2 - P1 1~ 0.30 in the first phase two sampIes
with n =30 each mlght be a good suggestion, and with
Ip2-P11~o.20,n=55. In this ease trials are to be'
completed cnly if the numbers of successes in the two
samples differ by more than two.

s. SCHACH:

A method of analysis for a random caefficient cf regression

~
p

We consider a model y.. = r bokCPk(t .. )+e.'. (i=1, ••• ,n;
1J k=1 1 1J 1J

j =1 , ••• , mi ), where CP1' .•• ' (pp are known functions,
b i : = (bi1 ' • • • , biP ) are i. i. d. and the eij satisfy the usual
assumptions on errar terms. We propose estimators for
8 : = Ebi , Ii : = cov (bi) and the error yariance cl which are
unbiased and consistent. Furthermore, ß 1s asymptotically
normally distributed as n -+- co, with an estimable covariance
matrix. The application of the methcd to a particular medi­
cal problem is discussed.

B. SCHNEIDER:

Multivariate analysis cf cross-over.designes

Tbe results of cross-over designs can be interpreted as
realisations of a general multivariate linear model (GMLM) 4It
by looking at the p results Ylj1' ••• 'Yijp obtained from
the patient j in the group i at the p different treatment
periods as realisations of a response vector Yij and
assuming the linear model:

Yijp

with t ij - N(t, t)

+ ft. 0= X ß +·tJ.J

independent for different i,j.
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As "group" is defined the "arrangement group", characterised
by the p! poss~ble arrangements of the p treatments to the p
periods.

group 1 2

period 1 2 1 2

treatment A B B A

general mean 1 1 1 1

treatment 1 -1 -1 1

period 1 -1 1 -1

interaetion 1 1 -1 -1

•

In the ease of"more than 2 periods there must.be inducted
constraints to the parameters ~ik.

E. SONNEr"ANN:

The GMANOVA-model with eonstraints for the analysis of
growth curves

The GMANOVA-model lntroduced by Potthoff and Roy (1964)
canno~ be applicated directly to many growth eurve problems
in praxis, beeause it does not allow any eonstraints given
in the parameter spaee. Thus this model

X = AIJ.B + e, e IV N( 0, I e t), (11, t) & fRm.xq x RPxP
nxp

has to be extended by adding censtraints concerning the
space of the ~!s which may be given in the form G IJ. H = o.
If one wants to test the null hypothesis Ho : K IJ. L =0, then
under reasonable regularity conditions for the known matrices
G, H, K, L one can show that the canonical form of this
generalized GMANOVA-problem 1s as fellows:
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Z t'V N(6, lot"), V rv 'tlp (t, n - a )
axp pxp

independent,

8

8 11 812 8 13 0

8 21 6 22 b 0

6 31 e32 0 0

, and Ho 832 = o. "

Recently Banken (1980) has pointed out that the results due
to Kariya (1978) can be"extended to this problem, and he has
found a unique locally best invariant test.

R.E. TARONE: "

Test statistics and estimators based on derivates of the log­
likelihood function

•
In many inference problems involving complicated likelihood
functions~ simple test statistics may be constructed fram
derivatives of the log-likelihood function evaluated under
the null hypothesis. Tests based on these statistics, often
called score statistics, will be asymptotically locally
optimal provided certain regularity conditions are satisfied.
Simple estimators, closely related to both the score test
statistics and maximum likelihood estimators, may be easily
constructed.These methods are illustrated in examples invol­
ving the analysis of censored survival data using Cox's
proportional hazards model, the ~alysis of stratified data
from retrospective" or prospective epidemiological studies,
and the use of historical control information in testing .•
for a trend in proportions.

P. TAUTU:

Ein graphentheoretisches Modell für den Biotransformations­
prozeß chemischer Karzinogene

Das Problem der Biotransformation chemischer Präkarzinogene wird

im Rahmen der Signalflußgraphentheorie (Mason 1953,1956) behan­
delt.
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Zwischen linearen algebraischen Gleichungen und einem
Masongraphen Ga besteht folgender Zusammenhang: Die Un­
bekannten der Gleichungen entsprechen den Punkten des
Graphen, die linearen Relationen zwischen ihnen den ge­
richteten Kanten, mit einer gegebenen nx n Koeffizienten­
matrix A ~ann ein gerichteter Graph Ga = G(V ,E,ex) konstruiert
werden, wobei V die Menge der Punkte, E die Menge der Kanten
und ex eine Numerierung der Punkte yon 1 bis n ist. Jedem
Punkt vi entspricht eine .Reihe i von A und jeder Kante
(Vi' Yj ) ein von Null verschiedenes Element a ij von A•

Ein Grund der Anwendung des MasongraprenG2 ist, den Zusam­

menhang zwi~che.n Eingang (Punkt v 1 ) und Ausgang (Punkt v n )
zu finden. Hier wird dies als die Beziehung zwischen "aufge­
nommenem Präkarzlnogen und eigentlichem Karzinogen, das
eine konvalente Bindung mit dem DNS-Molekül eingehen kann,
gedeutet. Die dem Punkt vn zugeordnete reelle Zahl ist ein
Maß für das'in der Zelle wirksame Karzinogen.

Lineare Graphen haben bei der Analyse chemischer Netzwerke
den Vorzug,daß der zugehörige gerich~ete Graph ohne die. zu­
gehörigen Gleichungen direkt gebildet werden kann. Da eine
Menge der hierbei auftretepden Vorzeichenmatrizen einem
Netzwerk entspricht, ist das Problem der Vorzeichenstabili­
tät eng mit der Netzwerkstabilität verknüpft.

H. TRÖNI:

Graphische Darstellung eines Ellipsoids

Für die graphische Darstellung eines Ellipsoids x I A x = 0

als Ellipse t; 'B t; = 0 in einer Zeichenebene (E;,,,) werden die
Elemente einer Matrix C zur Berechnung der Koeffizientenma­
trix B = CAC' explizi tangegeben.
Es gilt d1A (d2d1- d1d2)

c =- d-jk
1

d-j A (d3d-j - d1d3)
d'; A (d4d'; - d1d4)

d -11,d2 ,d3 ,d4 sind die Spalten der Matrix D=T , welche als
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Inverse aus der Beziehung

t 2
~cosß

~sinß

o

t 3
\lCOSY

\lsiny
o

x
y

z
1

Tx

hervorgeht. Die Hilfsgröße t wird eliminiert und fällt aus
den Elementen von Cheraus.
(Die Ergebnisse entstanden in Zusammenarbeit mit Prof. Dr.
G. Bach, Hahenheim.)

J. TIMM:

Same problems concerning short bicilogical time series

A "biomathematical model concerning the oscillations of
biological subsystems such as special cells is deduced
in order to obtain a valid basis for theoretical and
empirical approaches to the phenomenon of their stability.
The model takes account for possible feedback and white
naise superimposing an 1Iinternal clockl1-oscillation. As
the experimental observations in vitra are ofte~ restricted
to a short discrete time seale,' the following mixed re­
gression-autoregres5ion model 5eems to be appropriate:

q> (B.) Yi = f ( t i ) + E: i

~ beeing a polynomial function on the algebra generated by
the backshift operator B, f a deterministic periodic func­
tion and Ei a whit~ naise process.

Same statistical problems arising with short asynchronous
time series under specialisations of this model are treated
and examples (fluorescence activityin gland cells as weIl
as acetylcholinesterase activity of erythrocytes) are given.

D.M. TITTERINGTON:

Comparison cf discrimination technigues applied to data from
head-injured patients

Areport will be presented of a collaborative project lnvol­
ving statisticians from Glasgow, Nottingham and Rotterdam.

-e
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Several techniques ~or discriminant analysis are applied to
a set of data from patients with severe head injuries, for
the purpose of prognosis. The data are such that multidimen­
sionality, continuous, binary and ordered categorical
variables and missing data must be coped with. The various
methods are compared using criteria o~ prognostic success
and reliability. In general, per~ormance varies more with
choice of the set of predictor variables than with that of

the discriminant rule.

H.J. TRAMPISCH:

Der mittlere Fehler von Zuordnungsregeln

Es sei Z = (X,I) eine Zu~allsvariable, I: n .. 11,21,
X :0 ~ H = 11, .•• , sl-. Gegeben seien die Wahr~cheinlichkeiten
P(I = i) = 0,5 und F(X = xl I = i) = Pi (x). Eine Zuordnungsregel
ist eine Partition von H: D=< Do ,D1 ,D2 >. Der aktuelle-- Feh­
ler von D ist gegeben durch:

t (D) = 0, 5 1: (p2 ( x) In (x) + P1 (x) I D (x) + 0, 5 (P1 (x) + P2 (x» In (x»,
H 1. 2 0

wobei I D (x) die Indikator-Funktion von Di bezeichnet. Es
. 1

seien Stichproben (x1 , 1), ••• , (xn ' 1) und (x1 , 2), ••• , (xn ' 2) (i. i. d. )

jeweils vom U~ang n gegebe~. ~: N~(~)=lvl(Xy,iv)=(x,i)1

ist die multinomiale Regel M=<Mo ,M1 ,M2 > gegeben durch:

xe M1 ~ N1 (x) > N2 (x),x e M2 ~ N2 (x) > N1 (x),x & Mo Q N1 (x) = N2 (x).

Der mittlere Fehler"von Mist der Erwartungswert von t(M):

En(t(M» = 0;5 1.: (P2(x) Pn(x e M1 ) + P1 (x)Pn(x e M2 )
H

+0,5 (P1(x)+P2(x» Pn(xeMo »·
4 "

Es wird gezeigt, daß gilt: E n + 1 (t(M» S En(t(M».

An einem Gegenbeispiel wird demonstriert, daß der mittlere
Fehler nicht für alle Zuordnungsregeln und für alle zugrunde
liegenden Ve~teilung ei~e monoton fallende Funktion in n ist
(~ür Unabhängigkeitsregel gilt dies nicht).
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J. VlAHRENDORF:

Survival analysis with genetic covariates

Information on a genetic system cf individuals can be
analysed by using genetic models such as the Hardy-Wein­
berg model of random mating. Maximum likelihood proce­
dures are avai1able for this purpose. For the problem of
analysing the dependency of censored survival data from
a genetic system it is proposed to estimate at each
failuretime the parameters of the genetic model from all
individuals at risk. This allows to calculate expected ...
numbers of deaths at each failu~time and compare them
with the obseryed numbers along the classical lines of
surviva1 analysis.

H.E. WICHMANN:

About the circadian rhythm

A cellular structure with a circadian rhythm (eR) can be
treated mathematica1ly as a disturbed system with a perio­
die perturbation.
For the undisturbed system Kendall (1948) and Takahashi (1966
and 1968) have proposed to subdivide the cell cycle into n
age classes where aging is understood as a Poisson process.
This leads to a system of n linear differential equations,

~> +
y = Ay.

Assuming equal transition probabilities within all sub-

compartments 'of the cell phases (G1 ,S,G2 ,M), 'all model ".
parameters can identified by measured transit times and
their variances.

The perturbation caused by CR modifies the system to
~> =A(t) Y with a periodic matrix A(t)=A(t+T). Using data
from mouse epithelium, it can be shown that it is suf~icient

to restriet tne influence of CR to only'one paramter,TS(t),
the S-phase transit time.

In a second step the role of the labelling of mouse epithe­
li~m cel1s by 3HTdR is analysed. I~ can be shown that 3
assumptions about the influence of the label are sufficient
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to understand the data. These are (1) a short block cf
labelIed cells in the S-phase (or the death of s9me cf

them) (2) a shift cf unlabelled cells from G1 (or GO)
into the S-phase without changing their total cell cycle
time (3) the 10ss and reutilization of the label of some
of the labelIed cells (which may die or not). These
hypotheses can be read from one part of the data while
in addition a second part is available for testing them.

Berichterstatter: J. Bammert
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