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GEORG RASCH

The Man
Behind

The Model

Georg Rasch, Doctor of Philosophy in mathematics
(1930), member of the International Statistical
Institute (1941), charter member of the Biomet-
rics Society (1947), Professor of Statistics at the

University of Copenhagen (1962), and Danish Knight of the
Order of Dannebrog (1967), was born in Odense, Denmark,
on 21 September 1901, the youngest and "least practical" of
three brothers .'

His mother was ill throughout his childhood and Rasch
had few recollections of her. But his fiercely religious father
left deep and lasting impressions . Wilhelm Rasch, sailor, ship's
officer, mathematics teacher and self-anointed missionary, was,
"the most hard-boiled evangelist I have ever known."

Wilhelm dragged his family to Svendborg in 1906 to open
a mission high school for prospective seamen . In 1914 Georg
became fascinated by the trigonometry texts in his father's li-
brary and fell in with aschool teacher who made mathematics
"something with which a wonderful world was opened ."

The teacher realized that Georg was a born mathemati-
cian and persuaded his frugal father to invest in sending Georg
to the cathedral school in Odense where there was a good
mathematics curriculum . Georgmade the most of it and went
on to the University of Copenhagen in 1919 .

I entered the Faculty of Science, to which math-
ematics belonged, and got into immediate contact with
my teachers . I had, ofcourse, to learn the elements of
function theory and even geometry, but I concentrated

Benjamin Drake Wright, Ph.D.

Georg Rasch

upon the analytic part . What caught my interest was
the theory ofLagrange equations . This resulted in my
first publication (Neilsen & Rasch 1923).

Igot a stipendfor my studies and became amem-
ber of college Regensen where we received free room
and board. Since I did not see any further reason for
doing arithmetical work for my living, I left Professor
Neilsen and got another teacher, Professor Norlund,
who had written an extremely good book on difference
equations .

Nprlund was my professorfor the rest ofmy time
as a student, and I was his assistant teacher from 1925,
when I graduated, until 1940 . The topics in function
theory that Norlund lectured about together with the
other topics I had to study in order to lecture as his
assistant built up my mathematical background.

Norlund was also director ofthe Geodetic Insti-
tute to which I became attached to provide mathemati-
cal and computational assistance . This added to my
income and in 1928, I married my sweetheart, Elna
Nielsen, with the charming nickname "Nille" . Two
daughters were added to the family in 1931 and 1933.

My thesis, defended in 1930, was the fruit of
my cooperation with Norlund, but in a field which he
himself did not cultivate . It dealt with matrix algebra
and its applications to linear systems of differential equa-
tions . I have always loved to think, but I have never
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been inclined to do much reading. So I had never seen
anythingabout matrices . Norlund gave lectures on dif-
ference equations in which he wrote out every equation
in detail every time . When working through my notes 1
discovered, to my surprise, that these long equations
could be condensed in a simple way . I did not know
anything about matrices at that time, but just invented
them for myself and discovered what their rules must
be. Only later did Ifind out thatothers had formalized
the same idea .

I invented my own theory ofmatrices, especially
as they applied to linear systems of differential equa-
tions. The part of my thesis on the theory and applica
tion ofproduct integrals which developed a linear sys-
tem ofdifferential equations as a generalization of the
ordinary elementary integral was published in German
(Rasch 1934) . Years later I learned that the techniques
developed in this paper played a part in solving prob-
lems in atomic theory and were also used to prove some
difficult theorems in group theory .
The early 1930s were difficult . Aside from teaching as

Norlund's assistant and small jobs for the Geodetic Institute,
there was no work in mathematics . So Rasch helped two medi
cal acquaintances studying the reabsorption of cerebrospinal
fluid to understand their data . This gave him his first experi-
ence with the exponential distribution and material for his first
experimental paper (Fog, Rasch & Starup 1934) .

The success of this collaboration motivated Fog and
Starup to engage Rasch to teach mathematics and statistics to
a small group of psychiatrists and neurologists . Word of this
got to the head of the Hygienic Institute, who was also inter-
ested in statistics . The outcome was that Rasch served the
Hygienic Institute as statistical consultant from 1934 to 1948
and also become attached to the State Serum Institute, a rela-
tionship which continued until 1956 .

About the same time Norlund, for whom Rasch still
taught mathematics, and Madsen, Director of the Serum In-
stitute, got into a conversation about Rasch's work and de
cided that to do his job at the Serum Institute, he needed to
learn the latest developments in statistics . They applied to
the Rockefeller Foundation for Rasch to study with R.A . Fisher.

The Rockefeller fellowship was granted, but, while it was
brewing, Rasch went to Oslo on a Carlsberg grant to study
Ragnar Frisch's confluence analysis, a technique developed for
economics, but similar to factor analysis . Then in September
1934 Rasch joined Fisher at the Galton Laboratory in Lon-
don.

I went through Fisher's statistical methods and
soongot hold ofhis 1922 paper where he developed his
theory ofmaximum likelihood . What caught my inter
est was his idea that this is a form ofgeneralization of
the same kind as Gauss attempted when he invented
least squares .

The meaning of least squares is not, in Fisher's
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interpretation, however, just a minimization of a sum
ofsquares . It is a maximization of the probability ofthe
observations . There is an essential difference between
this and the simple idea ofminimizing sums ofsquares .

This philosophy went further when Fisher got to
his concept ofsufficiency . To mathematical minds suf-
ficiency may appeal as nothing more than a surprising
nice property, extremely handy when accessible, but, if
not, then you just do without it . But to me sufficiency
means much more than that . When a sufficient esti-
mate exists, it extracts every bit of knowledge about a
specified feature of the situation made available by the
data as formalized by the chosen model . `Sufficient'
stands for `exhaustive' as regards the feature in ques-
tion .

What is left over when a sufficient estimate has
been extracted from data is independent of the trait in
question and may therefore be used for a control of the
model that does not depend on how the actual estimates
happen to reproduce the original data . This is the cor-
nerstone of the probabilistic models that generate spe-
cific objectivity.

The realization of the concept of sufficiency, I
think, is a substantial contribution to the theory of
knowledge and the high mark ofwhat Fisher did . His
formalization of sufficiency nails down the conditions
that a model must fulfill in order to yield an objective
basisfor inference .
During his year in London, Rasch also discussed the prob-

lem of relative growth with Julian Huxley. Using data on crab
shell structure, Rasch discovered that it was possible to mea-
sure the growth of individual crabs as well as populations .

It meant a lot to me to realize the meaning and
importance ofdealing with individuals and not with de-
mography . Later I realized that test psychologists were
not dealing with the testing of individuals, but were
studying how traits, such as intelligence, were distrib-
uted in populations . They were making demographic
studies and not studies of individuals .
Rasch began teaching statistics to biologists in the fall of

1936 . Then in 1938 the director of the University of
Copenhagen Psychological Laboratory learned of Rasch's in
terest in statistics . The director asked Rasch to give some lec-
tures to his psychologists . The result was a connection lasting
thirty years .

Rasch began his work on psychological measurement in
1945 when he helped standardize an intelligence test for the
Danish Department of Defense (Rasch 1947) .

In carryingout the item analysis I became aware
ofthe problem ofdefining the difficulty ofan item inde-
pendently of the population and the ability of an indi
vidual independently of which items he had actually
solved .
A friendship with Chester Bliss formed in London in 1935
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brought Rasch to the United States in 1947 to participate in
the founding of the Biometrics Society (Rasch 1947a) and the
postwar reorganization of the International Statistical Insti-
tute . Tjalling Koopmans, a fellow student of Ragnar Frisch's
confluence analysis and Fisher's sufficient statistics, invited
Rasch to spend two months with the Cowles Commission for
Research in Economics at the University of Chicago, where
Rasch met Jimmie Savage .

In 1951 I was faced with a task the solution of
which added a new tool to my arsenal . The Danish
Ministry of Social Affairs wanted an investigation of
the development of reading ability in 125 former stu-
dents of public schools in Copenhagen, who in their
school years had suffered from serious reading difficul-
ties and therefore had received supplementary educa-
tion in that discipline.

For each ofthese students were recorded the re-
sults of repeated oral reading tests during his school
years . It would be a simple task to follow the develop
ment of a student's reading ability over a number of
years if the same part of the same test were used every
time, but at each testing it was necessary to choose a
test which corresponded to the student's standpoint, so
each student was followed up with a series of tests of
increasing "degrees of difficulty ."

In a concrete formulation ofthis problem I imag-
ined - in good statistical tradition - the possibility
that the reading ability of a student at each stage could
be characterized in a quantitative way - not through
a more or less arbitrary grading scale, but by apositive
real number defined as regularly as the measurement
oflength.

Whether this would be possible with the tests in
question could not be known in advance . It had to be
tried out through a separate experiment which was car
ried out in January 1952 . In this experiment 500 stu-
dents in the 3rd - 7th school year were tested with 2 or
3 of the texts used in the earlier investigation . (Rasch
1977, 58-59)

1 chose the multiplicative Poisson for the reading
tests because it seemed a good idea mathematically, if
it would work . It turned out that it did and so I wanted
to have some motivation for using it . In order to do so,
I imitated the proof of a theorem concerning a large
number of independent dichotomous events, each of
which had a smallprobability . Under these conditions
the number of events becomes Poisson distributed . I
took care that my imitation ended up with the multipli-
cative Poisson model, that is, I made sure that there
was a personal factor entering into each of the small
probabilities for the dichotomous outcome and that each
item would have its own parameter and then I had my
new model.

I had taken a great interest in intelligence tests
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while working with them in 1945 . It struck me that I
might analyze the test we had constructed then, and
which had been taken over by the Military Psychology
Group .

The first thing I did was to analyze the Raven
tests . They worked almost perfectly according to the
multiplicative model for dichotomous items . That was
myfirstexample using the newly discovered model . Now
I compared the results of the Raven's test and the re-
sults ofmy analysis of the military intelligence test . The
intelligence test did not conform .

When I showed this to the head of the military
psychologists he saw the point . I had talked to him about
my attempts to make sense ofintelligence tests by means
of the model I had discovered in connection with the
multiplicative Poisson . I had also told him about the
Raven's tests . Now I presented the examination ofthe
test he actually had in current use from the Psychology
Laboratory . I pointed out that it seemed to consist of
different groups of items with quite different kinds of
subject matter.

His immediate reaction was to call on Borge Prien
who was working for the military psychologists and to
give him the order that, within the next six months, be
fore the next testing session in November 1953, to have
ready a new intelligence test consisting offour different
subtests, each of these to be built in such a way that
they followed the requirements that Rasch demanded .

It was remarkable. Prien actually did that in six
months . He invented tests, which, when you see them,
are rather surprising. He really did invent items of the
same sort, from very easy to very difficult, and spaced
in a sensible way. We did do some checking in the pro-
cess and omitted or modified items that did not seem to
be working. It was a masterpiece . Prien had been told,
All you have to construct isfourdifferent kinds of tests,
with very different subject matters and each of them
should be just as good as Georg tells us that Raven's
tests are .' And so he did. That was when I really began
to believe in the applicability of that elementary model .

THEBOOK
The establishment in 1955 of the Danish Institute for

Educational Research brought Rasch a wealth of problems re-
quiring clarifications, elaborations, and extensions of the prin-
ciples already laid down.

In 1957 I gave some lectures on the researches I
had done since Prier's construction of the new intelli-
gence tests . I told about the multiplicative Poisson and
about the nice little model which sorts items out from
each other. My lectures were tape-recorded, and my
daughter Lotte got the task of deciphering them and
writing them down . She made a proper work out of it,
and what she did was taken over by the Educational
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Institute, and they had it mimeographed .
At that time the institute consisted of five differ-

ent departments, each with its own head. Every Friday
morning the company ofthem, together with the direc
tor, Erik Thomsen, and I had a meeting where we dis-
cussed current matters. Thomsen organized it so that
on a number of these Fridays we went through my
manuscript . That clarified many points that I had been
vague about. I was forced by the youngfellows there to
make clear what I meant.

Apreliminary Danish edition ofthe manuscript
was carefully scrutinized by the staff members of the
Institute. The Danish text was transformed into En
glish by G. Leunbach, who has also revised later addi-
tions in English. Finally, in 1960, LjSavage of the
University of Chicago reviewed the final manuscript
critically.

The outcome of the reading test experiment was
beyond expectation : a statistically satisfactory analysis
on the basis ofanew model which represented a genu-
ine innovation in statistical techniques!

But the understanding ofwhat the modelentails
tarried several years. Then at the 1959 anniversary of
the University ofCopenhagen the highly esteemed Nor
wegian economist Ragnar Frisch - later Nobel Prize
winner-came to Copenhagen to receive an honorary
doctorate. I visited him the next day, and he asked me
what I had been doing in the 25 years since I stayed at
his institute in Oslo for a couple ofmonths to study his
new techniques of statistical analysis . I soon concen-
trated on the comparison ofreadingspeeds which I pro-
ceeded to explain .

Applying my measurement model to reading
speeds states that the probability that person n in a given
time reads an., words oftext i is determined by the Pois-
son distribution.

The Poisson distribution has the importantprop-
erty that the sum of the two Poisson distributed vari-
ables is also Poisson distributed with a parameter which
is the sum of the two parameter values .

In a class ofpossible outcomes of this kind where
the total number ofwords read, an+ , has a fixed value,
the probability of the outcomes an and an conditional

on the total an+ , is given by dividing the two Poisson
variables.

Until now Frisch had only listened politely, but
now I presented a crucialpoint which demands a care-
ful inspection .

When one Poisson distribution is divided into
another, factors cancel, and the resulting conditional
probability does not contain the person parameter. The
probability that the given number of words read, an+,
is composed of an and an words of the two tests is
therefore expressed by
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which is determined by the observed numbers
an and an and by the ratio between the difficulty pa-
rameters of the two tests E and E ., while it is not influ
enced by which person is involved . On seeing this Frisch
opened his eyes widely and exclaimed: "It (the person
parameter) was eliminated, that is most interesting!"
And this he repeated several times during our further
conversation. To which I of course agreed every time
- while I continued reporting the main results of the
investigation and some ofmy other work .

Only some days later did I all ofa sudden realize
what in my exposition had caused this reaction from
Ragnar Frisch. And immediately Isaw the importance
offinding an answer to thefollowingquestion: "Which
class ofprobability models has the property in common
with the Multiplicative Poisson Model, that one set of
parameters can be eliminated by means ofconditional
probabilities whileattention is concentrated on the other
set, and vice versa?"

What Frisch's astonishment had done was to
point out to me that the possibility of separating two
sets of parameters must be a fundamental property of
a very important class ofmodels . (Rasch 1977, 63-66)
By 1953 Rasch had used a Poisson model to analyze a

family oforal reading tests and with Borge Prien had designed
and built a four-test intelligence battery each test ofwhich fit
the requirements of his logistic model for item analysis . Rasch
discussed his concern about sample dependent estimates in
his article on simultaneous factor analysis in several popula-
tions (Rasch 1953) . However, his work on item analysis re-
mained unknown outside Denmark until 1960, when he lec-
tured in Chicago, gave a paper at the Berkeley Symposium on
Mathematical Statistics (Rasch 1961), and published Probabi-
listic Models .

PREFACE to Probabilistic Models
For several years statistical methods have been a fa-

vorite instrument within various branches ofpsychology. Warn-
ings have, however, not always been wanting. Two instances
from recent literature may serve as examples .

Skinner' vigorously attacks the application of statistics
in psychological research, maintaining that the order to be found
in human and animal behavior should be extracted from in
vestigations into individuals, and that psychometric methods
are inadequate for such purposes since they deal with groups
ofindividuals .

As far as abnormal psychology is concerned Zubinz ex-
presses a similar view in stating : "Recourse must be had to
individual statistics, treating each patient as a separate uni
verse . Unfortunately, present day statistical methods are en-
tirely group-centered so that there is a real needfor developing
individual-centered statistics ."



Individual-centered statistical techniques require mod-
els in which each individual is characterized separately and
from which, given adequate data, the individual parameters
can be estimated . It is further essential that comparisons be-
tween individuals become independent ofwhich particular in-
struments tests or items or other stimuli - within the class
considered have been used. Symmetrically, it ought to be pos-
sible to compare stimuli belonging to the same class - "mea-
suring the same thing" - independent of which particular
individuals within a class considered were instrumental for
the comparison.

This is a huge challenge, but once the problem has been
formulated it does seem possible to meet it. The present work
demonstrates, by way ofthree examples from test psychology,
certain possibilities for building up models meeting these de-
mands . And it would seem quite possible to modify and ex-
tend the methods used here to cover much larger areas, but in
order to investigate how far the principles go - and what
should be done outside possible limits - much research is
needed . It is hoped, however, that planned continuations of
the present work and contributions from others will gradually
enlarge the field where fruitful models can be established .
(Rasch 1960, xx-xxi)

In her 1965 review Jane Loevinger wrote,
Rasch (1960) has devised a truly new approach to psy-

chometric problems . . . . He makes use of none of the classical
psychometrics, but rather applies algebra anew to a probabi-
listic model . The probability that a person willanswer an item
correctly is assumed to be the product ofan ability parameter
pertaining only to the person and a difficulty parameter per-
taining only to the item . Beyond specifying one person as the
standard of ability or one item as the standard of difficulty,
the ability assigned to an individual is independent of that of
other members of the group and of the particular items with
which he is tested ; similarly for the item difficulty . . . . Indeed,
these two properties were once suggested as criteria for abso-
lute scaling (Loevinger, 1947) ; at that time proposed schemes
for absolute scaling had not been shown to satisfy the criteria,
nor does Guttman scaling do so . Thus, Rasch must be cred-
ited with an outstanding contribution to one of the two cen-
tral psychometric problems, the achievement ofnon-arbitrary
measures . Rasch is concerned with a different and more rigor-
ous kind of generalization than Cronbach, Rajaratnam, and
Gleser. When his modelfits, the results are independent of the
sample ofpersons and ofthe particular items within some broad
limits . Within these limits, generality is, one might say, com-
plete . (Loevinger 1965, 151) .

In the 60's I introduced a more definite version of an
old epistemological concept. I preserved the name of objectiv-
ity, but since the meaning of that word has undergone many
changes since its Hellenic origin and is used in everyday speech
as well as scientific discourse with many different contents, I
added a restricting predicate : specific.
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My professional background is mathematical and sta-
tistical, notphilosophical . The concept has therefore not been
carved out in a conceptual analysis, but, on the contrary, its
necessity has appeared in my practical activity as a statistical
consultant . (Rasch 1977, 58)

It is the two earliest and most popular members of this
"very important class of models" which Rasch applies in Proba=
bilistic Models . Although the book focuses on the measure
ment of reading accuracy, speed, and intelligence, the basic
principles employed are fundamental to all scientific work .

Whenfirst suggesting the models (formeasuring) I could
offerno better excuse for them than their apparent suitability,
which showed in their rather striking mathematical proper-
ties . In Rasch (1961) a more general point of view was indi-
cated, according to which the models were strongly connected
with what seemed to be basic demands for a much needed
generalization of the concept ofmeasurement.

In continuation of thatpaper my attention was drawn
to otherfields ofknowledge, such as economics, sociology, his-
tory, linguistics, evaluation ofarts, etc. where claims are aris-
ing of being taken just as seriously as Natural Sciences .

On afirst sight the observational material in Humani-
ties would seem very difficult from that in physics, chemistry
and biology, not to speak of mathematics . But it might turn
out that the difference is less essential than it would seem . In
fact, the question is not whether the observations are of very
different types, but whether Sciences could be firmly estab-
lished on the basis ofquite different types ofobservation. (Rasch
1967.)

The psychometric methods introduced in Rasch's book
go far beyond measurement in education or psychology. They
embody the essential principles ofmeasurement itself, the prin
ciples on which objectivity and reproducibility, indeed all sci-
entific knowledge, are based . (Rasch 1960, xix)

THE FRIEND
One day in November 1959 Jimmie Savage asked me

whether I knew a Dane named Rasch . He had encountered
Rasch at a biostatistics conference in Washington. Drawing
on a 1947 association in Chicago, Rasch had pressed for a re-
turn visit . He had a new way to construct objective mental
measurements . Jimmie had some money for a visiting profes-
sor. If he invites Rasch, will I guarantee students? Having no
control over students, I guaranteed myself.

Georg began his lectures in March 1960 . At first they
are jammed - most of the statistics department, quite a few
social scientists, even some students . Georg is bold, dramatic,
and uncompromising. He is also enthusiastically forthright
about the futility of many traditional procedures . Unfortu-
nately the statisticians are not interested in changing their ways
and the social scientists find it "too mathematical." By three
weeks only one "student" remains .

Nevertheless, Georg marches in each morning, sets up
his notes, grasps the lectern and delivers a lecture . Then he
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scans the room, focuses on his one student, steps off the plat-
form and squeezes into the seat beside me to answer all my
questions .

But it is lunchtime . In order not to interrupt our dis-
course, Georg invites me to his
kitchen where, while continuing
our animated discussion, we
mash sardines into black bread
with plenty of oil and black pep-
per and wash them down with
Danish beer.

Why did I stay with Georg
when my students and colleagues
departed? Was it my promise to
Jimmie? Was it my compassion
for Georg? Of course . But the
clincher was a dawning realiza-
tion that Georg had discovered
a practical solution to the most
stubborn and seemingly insur-
mountable obstacle to any real
social science, the almost com-
plete absence of reproducible
measures .

Later, as we became com-
fortable, I dared to tell Georg
about my disappointments with
the instability of the many fac-
tor analyses I had performed .
Georg told me about his 1953
article on this very problem. The
danger in factor analysis is that
it seldom reproduces its results .
But only when it can be demon-
strated to have done so can it serve as a useful scientific method .

Intrigued by my failed attempts to control semantic dif-
ferential data with factor analysis, Georg insists on taking a
look at my data . Always ready for a new problem, he sits right
down and begins to do some quick calculations and to draw a
few rough plots . Then he writes out a "Rasch" model for rat-
ing scales and we try to apply it to my data by hand . It is May
1960.

Georg's new model makes its public debut in his June
1960 Berkeley Symposium talk and travels home to Denmark
to become the basis for Erling Andersen's education. We never
finish applying it by hand but after I spend the spring of 1964
and, then with Bruce Choppin, the summer of 1965 in
Copenhagen with Georg the new model finally gets applied to
my semantic differential data through a pairwise FORTRAN
algorithm, "BIGPAR," written by Bruce in the fall of 1965 .

The day after my family and I arrived in Copenhagen in
May 1964, I went to Georg's Institute about l lam . He was
very happy to see me, showed me around quickly and hurried
me off to lunch at his "nearest favorite restaurant," The Little

20 POPULAR MEASUREMENT

Ben Wright and Georg Rasch in Athens, Geor-
gia, April 1973 .

Prince, where Georg was very well known to the management.
Course by course, the proprietor brought us samples of every
kind of dish imaginable . In Denmark they call this the
"Alretning" which I believe means "everything in the kitchen ."

Georg encouraged me with "the
advice the wise old Chinaman
gave his son . If one eats slowly
there is no limit to how much one
can eat ."

So we ate slowly and for
hours . Frequently in the course
of our infinite banquet we
stopped religiously to toast one
another and slake our thirst . This
was especially important when
eating herrings on black bread
smeared with lard - a Danish
delicacy.

After each bite it was de
rigueur to look directly into one
another's eyes, raise our glasses
toward each other, emit a hearty
"Skol" and down the 2 ounces of
Akvavit in a gulp . This was nec-
essary so that "the herring could
swim." Two ounces of liquid,
however, almost always proved
insufficient to keep the herrings
happy. So we usually followed
the Akvavit with a halfbottle of
good Danish beer "to keep those
herrings swimming."

Later, as we moved on from
fish to beef, we shifted naturally

to a "nice red wine" which kept us and I suppose the herrings
swimming through meat and cheese but had to yield to an even
"nicer white wine" to float fruits and desserts which in their
turn must be saluted farewell with some "fine cognac." The
proprietor who had been with us off and on all afternoon fi-
nally sat down with us at about 3 :30 to help smoke a rich cigar
and sip "very old Madeira ." Georg apologized that he himself
had never learned to smoke . But he assured us that his dear
wife Nille did smoke and especially liked cigars.

Most of the time we did not meet at his Institute . In-
stead I took a perfect commuter train out to suburban Holte
where he lived in a handsome mansion of many large rooms .
Our mathematical work, however, took place upstairs in a
rather small bedroom because that was the only place in the
house where Nille had allowed Georg to install a blackboard .
And without a blackboard, Georg could not work at all.

Georg had a regular round of consultations at various
research institutes : The Army, The Serum Institute, The Eu-
genics Society, and Erik Thomsen's Institute for Educational
Research which published Georg's great book.
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These consultations usually took place after lunch .
Georg would introduce me to everyone there, settle down in
the big chair and invite the young men attending to report
their progress with the measurement research they were doing
under his direction . Once they got started Georg's eyes would
fall shut and it would look for all the world like he was defi-
nitely sound asleep . Not at all surprising considering what we
had had for lunch . This usually embarrassed the host who
would hasten to my side and whisper into my ear that Georg
was not really asleep . And perhaps not. For when the reports
where done and the voices of the young reporters faded away,
Georg would shake himself, open his eyes, tell them in detail
exactly what to do next and rush us off to the next consulta-
tion .

When Georg and Nille gave us a dinner party out in
Holte . Georg met each guest at the door, asked them what
they would like to drink, and then, whatever they asked for, be
it sherry, whiskey, vermouth or a dry martini, always had their
first drink with them . He had a vodka martini with Claire and
then a Bourbon whiskey with me.

At the dinner table a large bottle of red wine was put
between every lady and gentleman so that the gentleman could
keep the lady's glass full without inflicting upon her the em
barrassment ofasking for more . Throughout the many courses,
whenever a guest caught the eye of another anywhere around
the table, each grasped their wine glass firmly, raised it high,
invoked a hearty "Skol" and finished the glass . As far as I can
remember it was a lovely evening. I believe that was the evening
Nille taught me to whisper endearments in Danish into the
inviting ears of her beautiful daughters .

My subsequent gastronomical adventures with Georg
never fell short of our first lunch . On Laesoe in August 1967
where I spent a month in his 200-year-old thatched rooffarm
house, we began each day by cooking a fine English breakfast
which we served to Nille on a tray in her bedroom and then
downed ourselves in the little dining room that looked out on
the yard .

Then Georg would take me back to his office/bedroom,
"created out of the former pigpen of the farm house" where
one wall was a large blackboard . There we would spend 3 or 4
hours working on the mathematics and implications of his
measurement models and would just be getting really serious
when the sound of clinking glasses would drift down the gar-
den path toward our mathematical sanctuary. It was Nille with
a choice of cocktails before lunch .

Whenever possible lunch was in the garden and it was
always fulsome : herrings, cheeses, cold meats and salads, and,
of course, the essential Akvavit and beer to help it down .
Needless to say, after lunch we all napped or perhaps "passed
out" would be a better description .

About 3pm Georg would push his head through the small
window just above the bed in my tiny guest room, look fiercely
down upon my unconscious form and shout, "BOO!!" That
was when we submitted ourselves to Nille's devotion to race
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car driving and surged out to explore the island . Georg always
sat in back, clutching the dog, "just in case." We careened
around the narrow lanes of the little flat island to visit Nille's
many island conquests, the fishing folk who lived on the is-
land for whom Nille was the grandest of urban ladies .

We usually took a large box of candy to the island "Fat
Lady," so fat in fact that she had not been able to squeeze
through a door or window of the room she inhabited for de
cades . The "Fat Lady" held court every afternoon, listened to
and resolved family and financial disagreements, and told for-
tunes . The grateful islanders never failed to bring her a few
more pieces of candy.

When the weather was warm we went to Danzigmann
beach, a sandy peninsula jutting out into the Kattegat toward
Sweden . We changed into our bathing suits in front of one
another without the least self-consciousness . Georg, who was
then 66, set off on his "traditional" run way down the beach
and back and then we threw ourselves into the 50-degree wa-
ter for a brief and extraordinarily invigorating "swim." Georg
usually did more of that than I did . Nille took the sun . And
then of course we had a "bite to eat" which often took the
better part of an hour to complete .

In the evening a local lady referred to by Nille as "Mrs .
Laeso" served by candlelight the sumptuous banquet that Nille
had somehow gathered and supervised during the morning and
perhaps when Georg and I were napping.

There were many courses and several wines . Often there
was amazing, "just caught today," fish, virgin lobsters, and crabs
which Nille had collected from her fishing friends down at the
docks . As the evening darkened we talked about old times,
their childhoods, their young marriage, the hardships of the
1930's and the war. Often as Georg remembered a particular
time or moment he wept with the joy and sadness of it .

After the long meal we usually went into the next room,
put an Italian or French opera on the phonograph, sipped co-
gnac and/or Madeira, and Nille and I smoked our cigars .

Once in a while we drove out into the Laesoe night to
visit a party at a fisherman's thatched cottage . The light was
by candle as no electricity had as yet reached these cottages .
The music was homemade and the dancing lively, much like
our American folk dancing . Most of the dancing was done by
the women, as the men seemed cautious about becoming in-
volved in anything so impulsive . Nille sported about the room
arousing excited, happy conversation with the ladies, intro-
ducing me each time, and then getting me to dance with each
lady in turn and also having a dance or two herself. All the
while Georg would sit contentedly in a comfortable corner sip-
ping beer. "On occasions like these, I only get involved at the
highest diplomatic level ."

Most nights before we finally retired we took Nille's dog
for a walk down the country road beyond the cottage . Some-
times it was pitch black, sometimes bright moonlight . We held
hands and talked and laughed as we walked .

I worked and played with Georg for 20 years . He was
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always happy, optimistic, full of fun, ready for anything . He
loved puns and knew countless anecdotes of endearing hu-
man foibles. He was generous, wise, infinitely forgiving, and
the most modest genius I have ever met .

Andersen, E.B . 1973 . Conditional Inference and Models for Measuring.
Copenhagen : Mentalhygiejnisk Forlag. 1973 b . Agoodness of fit test for
the Rasch model . Psychometrika 3 8 : 123-40 .

Andersen, E.B. 1977 . Sufficient statistics and latent trait models. Psychometrika
42:69-81 .

Loevinger, J . 1947 . A systematic approach to the construction and evaluation of
tests of ability. Psychological Monographs 61 .

Loevinger, J . 1965 . Person and population as psychometric concepts . Psycho-
logicalReview 72 : 143-55 .

Rasch, G . 1923 . Notes onthe equations of Lagrange (with N . Nielsen) . Der. kgl .
Danske videnskabernes selskab. Mathematisk.fysiske meddelelsev 5, no .

1-24.
1934. On Matrix Algebra and Its Application to

Difference and Differential Equations .
Copenhagen .

1934 . On the reabsorption of cerebrospinal fluid
(with M . Fog and G. Stiirup) .
Skandinavischen Arcniv fiir Physiologie 69 :
127-50.

1947a. Recent biometrics developments in Den-
mark . Biometrics 4 : 172-75 .

1947b . On the evaluation of intelligence tests.
Kobenhavns Universitets psykologiske
Laboratorium .

1948 . Afunctional equation for Wishart's distribu-
tion . Annals ofMathematical Statistics 19:
262-66 .

1953 . On simultaneous factor analysis in several
populations . Uppsala Symposium on Psy-
chological Factor Analysis . Nordisk
Psykologi's Monograph Series3 : 65-71, 76-
79,82 , 88,90. Uppsala .

1960 . Probabilistic Models for Some Intelligence
and Attainment Tests . Copenhagen: Dan .
ish Institute for Educational Research .

1961 . On general laws and meaning of measure .
ment in psychology . Proceedings of the
Fourth Berkeley SymposiumonMathemati-
cal Statistics and Probability 4 : 321-33 . Ber-
keley : University of California Press .

1966. An item analysis which takes individual dif-
ferences into account . British Journal of
Mathematical and Statistical Psychology 19 :
49-57 .

1967 . An informal report on the present state of a
theory of objectivity in comparisons . In Pro-
ceedings of the NUFFIC International
Summer Session in Science at "Her Oude
Hof" L . J . van der Kamp and C. A . J . Viek,
eds . Leiden .

1968 . Amathematical theory of objectivity and its
consequences for model construction. In
Report from European Meeting on Statis
tics, Econometrics and Management Sci-
ences . Amsterdam.

1969 . Models for description of the time-space dis-
tribution of traffic accidents . Symposium on
the Useof Statistical Methods in the Analy
sis of Road Accidents. Organization for Eco .
nomic Cooperation and DevelopmentRe-
portNo . 9.

7 :

22 POPULAR MEASUREMENT

1972 . Objektvitet i samfundsvidenskaberue et metodeproblem .
Nationalekonomisk Tidsskrift 110: 161-96.

1977 . On specific objectivity : An attempt at formalizing the request for general-
ity and validity of scientific statements . Danish Yearbook of Philosophy
14: 58-94 .

The Foreword by Benjamin D. Wright to Georg Rasch's "Probabilistic Models
for Some Intelligence and Attainment Tests", Chicago: University of
Chicago Press, 1980 ; MESA Press, 1992 .

B. E Skinner, A Case History in Scientific Method . The American Psychologist
11 (1956), p . 221-33 .

J. Zubin et al ., Experimental Abnormal Psychology. Columbia University Store.
New York 1955 . Mimeographed . - p . 2-28 .

The Preface by Georg Rasch to his "Probabilistic Models for Some Intelligence
and Attainment Tests", Chicago : University ofChicago Press, 1980;
MESA Press, 1992 .

'The quotations come from David Andrich's interviews with Rasch on Laesoe
June 1979 and Rasch's February 1980 letter to me .

The University of Toledo
The department of Educational Psychology, Research, and Social
Foundations at the University of Toledo offers both masters and
doctoral program in Research and Measurement .

Research and Measurement faculty profiles :
Gregory Cizek joined the UT faculty in 1991 and received his Ph.D . in Mea-
surement, Evaluation, and Research Design from Michigan State University. He
teaches courses in measurement, statistics, and research design . Previously,
Dr. Cizek managed national licensure and certification testing programs at
American College Testing (ACT), conducted educational policy analyses for the
Michigan Senate, assisted in test development projects for the Michigan Edu-
cational Assessment Program (MEAP), and taught in the elementary grades in
Michigan . His current interests are in the areas of standard setting, test and
item development, classroom assessment, and testing policy analysis . Or.
Cizek's work has been published in measurement and policy journals . He has
conducted numerous task/job analysis, item writing workshops, and test
specifications design studies .

Christine Fox joined the UT faculty in 1994 after completing her doctoral
work in Evaluation and Measurement from Kent State University. In 1991 she
earned an M.A . in Consumer-Industrial Research Psychologyfrom Cleveland
State University. During her five years at KSU, Christineworked as a statistical
consultant for the College of Education, specializing in computer applications
of statistics both on microcomputers and mainframes . She also conducted
numerous evaluations and worked on several test development projects . She
teaches a variety of statistics classes, including structural equation modeling .
Her research interests include applications of both measurement and statis-
tics, with specific interests in Rasch measurement model and multivariate sta-
tistics .

Stephen G. Jurs received his Ph .D . from the University of Colorado-Boulder.
He teaches courses in statistics, testing, research design, and program evalu-
ation, and wasa recipient of the University's Outstanding Teacher Award. He is
co-author of widely used textbooks in statistics and measurement. Current
research interests are both >theoretical (such as adapting statistical proce-
dures from factor analysis to applications in survey research) and practical
(such as determining the cost-effectiveness of preventive health care pro-
grams) . Recent research efforts have focused on determining the demand for
child care across the state of Ohio and identifying utilization patterns and
unmet needs. This includes investigating the child care needs of the homeless.
He has served on the Executive Boards of the Mid-Western Educational
Research Association and the Ohio Program EvaluatoCs group.

http://www.mindspri ng.com /-gtanoto/education/index .ht ml
chris.fox@utoledo.edu (Chris Fox)

SPRING 1998


