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1. Brief biography 
Prof. Dr. hab. h.c.h.c. Z.H. Hellwig was born on 26 May 1925 in a small 
town Dokszyce not for away from Wilno. Both of his parents were teach-
ers. His father Henry Hellwig taught the German language, and his moth-
er taught the mathematics. Prof. Z. Hellwig was educated at King Zyg-
munt August School in Wilno. The secondary school graduation certifi-
cate (matura, in Polish) he obtained however after the Second World War 
in Wrocław in 1947. He obtained his bachelor degree in Warsaw where 
he studied under the well-known Polish economist Professor Oskar 
Lange. In 1952 he received his Master Degree (magister, in Polish) at 
SGPiS (The School of Planning and Statistics) in Warsaw. 

Being the student of the second year in the Higher Commercial 
School (Wyższa Szkoła Handlowa in Polish) he started to work at this 
School as a younger assistant. 

On the basis of the work Linear regression and its applications in 
economics he got in 1958 his Ph.D. degree in economic sciences. The 
following year he came to England – at the invitation of Mr. Redda-
way, Director of the Department of Applied Economics, University of 
Cambridge – and studied mathematical economics and statistics in 
London and Cambridge.  

In 1967 he became the Professor in economics, and since 1972 he 
is the Ordinary Professor in economics.  

In 1962 Prof. Z. Hellwig was nominated the Head of Department of 
Statistics and held this position till 1995, this is to the year when he retired. 

Besides being the Head of Department, Professor Hellwig per-
formed a number of duties. For three times he served as the vice-
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Rector, he was also the Dean of the Faculty, editor-in-chief of the Re-
search Papers of Wrocław School of Economics. 

Professor Hellwig was the founding editor of the prestigious 
Polish journal Operations Research and Decisions, and is still active 
as a vice-chair of the Scientific Committee.  

Professor Hellwig holds a number of awards, including Ministry 
awards, prestigious award by the Prime Minister of Polish Govern-
ment, the Medal from Polish Statistical Society. 

Among his many honors, he received an honorary doctorate from 
Cracow University of Economics in 1985, and from Prague University 
of Economics in 1994. He was elected as the honorary member of the 
Polish Academy of Science Committee for Statistics and Econometrics. 

Professor Hellwig enjoys discussions, especially with his friends 
and young people friends. For hours long he is able to chat on any 
subject, including politics, economy, sex, mathematics, philosophy, 
and history. He was, and he still is, admired, respected and loved. 

Professor Hellwig has authored or edited many books, and roughly 
250 papers. The works on the variable selection and on the measure of 
socio-economic development are the most cited, and most influential 
papers in applied statistics. 

2. Regression analysis 
The problem of regression is probably the only scientific problem 
which Professor Hellwig studied during his whole scientific life. To 
this problem he devoted his doctoral thesis, it constituted the core of 
his habilitation dissertation, he published many papers on this subject. 
Professor Hellwig introduced a new definition of the regression con-
cept. The new definition is given as follows. 

Let a and b be any real numbers which satisfy the relation:  
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where f(x, y) is a density function, and α is any small number from the 
interval [0, 1]. 
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The regression is defined as a set Rk of functions ψ(x, α1, α2, …, 
αk), such that the following relation: 
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is satisfied for some big number Δ. Simplified version of this relation 
is the following: 
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3. Hellwig’s method of variable selection  
In the paper on variable selection (see [Hellwig 1968]) the measure for 
evaluating the informational capacity of exogenous variables in econ-
ometric model was introduced. 

Let X(n) = {X1, X2, …, Xn} be a set of potentially possible variables 
which can be used for the prediction of another variable by means of 
linear predictor of the form: 

 ....110 nn XaXaaY   
The problem is to determine the most informative m-element sub-

set },...,,{
21)( miiim XXXX   of the given set X(n). 

The crucial subproblem is the definition of the appropriate measure of 
the information conveyed by the chosen variables. The information meas-
ure conveyed by the m-element subsets {
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} of the poten-
tial variables {X1, X2, …, Xn} has been defined by the following formula: 
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where: 

k = (k1, k2, …, km), 

jikkr  – the correlation coefficient between 
ikX  and 

jkX , 
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ikr  – the correlation coefficient between Y and 

ikX . 
This measure turned out to be extremely useful in practical application. 

4. Hellwig’s measure of development 
One of the biggest achievements of Prof. Hellwig is the famous, now 
the so-called Hellwig’s measure of development. This measure has 
been defined for solving the following problem. Suppose there is giv-
en some finite set of N entities, such that countries or regions, which 
are characterized by n variables X1, X2, …, Xn. 

Let symbol xij, i = 1, 2, …, N, j = 1, 2, …, n denote the value of the 
j-th variable for the i-th entity, or object. The problem is to determine 
the level of the economic development for each entity (object) under 
consideration. In order to solve this problem one has first of all to 
choose some reference point x0 = (x01, x02, …, x0n), Hellwig called it 
“the pattern of economic development”. Next, for each object one has to 
calculate its level of development according to the following formula: 

 ,1
0c

cd i
i   i = 1,2,…, N, 

where N is the number of countries evaluated with respect to their 
status of development, and the quantities ci and c0 are defined as fol-
lows: 
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Vector xi = (xi1, xi2, …, xin) contains the n features charactering the 
evaluated countries and the reference vector x0 = (x01, x02, …, x0n) has 
been called “the pattern of economic development”.  
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5. Measure of stochastic dependence 
The other significant achievement of Prof. Hellwig is the measure of 
stochastic dependence. For the case of two-dimensional random vector 
(X, Y) this measure has been defined as follows: 
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For the discrete case this measure has been defined by the follow-
ing formula: 
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Both of them were further investigated in a number of papers. 

6. Distance variable 
In the book on stochastic approximation published in 1965 Z. Hellwig 
introduced a new statistical concept, and namely, the concept of dis-
tance variable [Hellwig 1965, 1969]. It has been defined as follows. 
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}..., m
mX  be a simple random sample from the distribution given by cdf 

F(x1, …, xn) or by the density function f(x1, …, xn). 
The distance random variable, denoted by symbol Cm,n, is defined as 
follows: 

 ),,...,,min( 21,, mnm YYYC   
where 

 
2/1

2

1

0 )( 












 



n

i

j
iij XXY   j = 1, 2, …, m. 



62  Walenty Ostasiewicz 

 

 

ŚLĄSKI 

PRZEGLĄD 

STATYSTYCZNY 

Nr 9 (15) 

Intuitively, variable Cm,n means the shortest distance between a 
random vector 0 X  and a set of random vectors mXXX ,..., , 21

2 . 
The general expression for the cumulative distribution function 

found by B. Kopociński is following 
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The limit distribution, when m → ∞, is following 
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G. Trybuś reports the explicit exact formulae for these distributions 
for some populations in his monograph (Zmienna losowa dystansowa. 
Teoria i zastosowania, Prace Naukowe Akademii Ekonomicznej nr 
173, AE, Wrocław 1981), where there are references to the original 
works of B. Kopociński and W. Dziubdziela. 

7. Excerpt from UNESCO paper 
The well known taxonomic method developed by Z. Hellwig has been 
first published by UNESCO. The fragment of the paper is given be-
low. 
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The distance matrix is following. 
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